


Also available in the Technical Japanese Series

Reflections on Science by Naka.,va Ukichiro
An AdvancedJapanese Reader
Translated and edited by Edward E. Daub
and Shiro Asano

((Snow crystals are letters sent from the heavens. ))
-Nakaya Ukichiro

For anyone learning to comprehend scientifIc articles in
Japanese, this reader offers selections from the writings
ofwell-known Japanese scientist, Nakayo Ukichiro. At
the time ofhis death in 1962, the American Meteorological
Society Bulletin heralded him as " ... the world's outstand
ing scientific investigator of snow crystals."

Nakaya was a popularizer of science and a brilliant
essayist. Here are included excerpts from his classic book
The Methods ofScience (I(agaku no Hoohoo) and other
literary essays discussing various cultural and social topics
in relation to science. English translations accompany the
Japanese texts, followed by a glossary.
2003 Paper ISBN 0-299-18104-9

Basic Technical Japanese
Edward E. Daub, R. Byron Bird, and Nobuo Inoue

Even with no previous training in Japanese language,
readers of this book can learn to translate technical man
uals' research publications, and reference works. Basic
Technical Japanese provides step-by-step instruction,
from an introduction to the Japanese writing system
through a mastery of grammar and scientific vocabulary
to practice in reading actual texts in Japanese. With
extensive character charts and vocabulary lists, the book
is entirely self-contained; no dictionaries or other refer
ence works are needed. The authors are scientists and
engineers with extensive experience in translating
Japanese.
1990 Cloth ISBN 0-299-12730-3

!(anj'i-Flash/BTJ
Craig T. Van Degrift

This DOS software is an electronic tlashcard companion
to Basic Technical Japanese. It follows the text chapter
by chapter, providing exercises to test the pronunciation
and meaning of all 510 kanji and 4000 compound words
introduced in the textbook. It also allows missed \\'ords
to be saved for retesting. The program requires VCiA or
color EGA graphics.
1992 Software ISBN 0-299-97077-9

Solid-State Physics and Engineering
Technical Japanese Supplement
Craig T. Van l)egrift

This book is a supplement to the textbook Basic Technical
Japanese. It introduces 100 new kanji and more than
700 new words and phrases that appear frequently in
documents dealing with solid-state physics. The text
offers ten lessons, each presenting key vocabulary and
ten new kanji that reappear in the exercises for that
lesson and in subsequent lessons, reinforcing learning.
The exercises emphasize vocabulary building, kanji
recognition, definition nlatching, and translation skills.
An introductory lesson reviews the katakana and
hiragana writing systems.
1995 Paper ISBN 0-299-14734-7

Biotechnology
Technical Japanese Supplement
James L. Davis

This book is a supplement to the textbook Basic Technical
Japanese. It introduces 100 new kanji and more than
1500 technical terms that appear frequently in documents
dealing with biotechnology, in addition to reviewing
vocabulary containing the 365 kanji presented in Basic
Technical Japanese.
1995 Paper ISBN 0-299-14714-2

Polymer Science and Engineering
Technical Japanese Supplement
R. Byron Bird and Sigmund Floyd

This supplement to Basic Technical Japanese introduces
an additional 100 kanji to build vocabulary for reading
and translating Japanese literature related to polymer
science and engineering.
1995 Paper ISBN 0-299-14694-4

!(anj'i for C;omprehending Technical Japanese
Edward E. Daub

Here are presented twenty kanji, vocabulary that use
those kanji, a kanji-card format for study and review, and
technical Japanese essays with English translation. This
volume also introduces significant scientific vocabulary.
1995 Paper ISBN 0-299-14704-5





Intermediate Technical Japanese

Volume 2:

Glossary





Intermediate

Technical Japanese

Volume 2:

Glossary

James L. Davis
University of Wisconsin-Madison

The University of Wisconsin Press



The University ofWisconsin Press
1930 Monroe Street

Madison, Wisconsin 53711

www.wisc.edu/wisconsinpress/

Copyright © 2002
The Board ofRegents ofthe University ofWisconsin System

All rights reserved

3 5 4 2

Printed in the United States ofAmerica

Cataloging-in-Publication data is available from the Library ofCongress

ISBN 0-299-18564-8



Table of Contents-Volume 2

Lesson 0: Review of Verbs and Verb Forms
Lesson 1: Mathematics I (numbers and sets)
Lesson 2: Mathematics IT (matrices, variables and functions)
Lesson 3: Mathematics ill (solutions, statistics and models)
Lesson 4: Computer Science I (fundamentals; part I)
Lesson 5: Computer Science IT (fundamentals; part IT)
Lesson 6: Computer Science ill (applications; part I)
Lesson 7: Computer Science IV (applications; part IT)
Lesson 8: Mechanics I (pressure and vacuum)
Lesson 9: Mechanics IT (motion and flow)
Lesson 10: Thermodynamics I (fundamentals)
Lesson 11: Thermodynamics IT (applications)
Lesson 12: Light I (fundamentals)
Lesson 13: Light II (wave properties)
Lesson 14: Light III (applications)
Lesson 15: Sound I (fundamentals)
Lesson 16: Sound II (applications)
Lesson 17: Magnetism I (fundamentals)
Lesson 18: Magnetism II (applications)
Lesson 19: Electricity I (fundamentals)
Lesson 20: Electricity II (applications) .
Lesson 21: Electricity III (semiconductors and superconductors)
Lesson 22: Electronics I (transistors and diodes)
Lesson 23: Electronics II (other circuit elements and basic circuits)
Lesson 24: Electronics III (ICs)
Lesson 25: Electronics IV (other circuits and devices)
Lesson 26: Signals and Signal Processing I (fundamentals)
Lesson 27: Signals and Signal Processing II (applications)
Lesson 28: Computer Hardware I general)
Lesson 29: Computer Hardware II (memory and recording)
Lesson 30: Polymers I (fundamentals)
Lesson 31: Polymers II (MW, DP, viscosity and processing)
Lesson 32: Polymers ITI (properties and applications)
Lesson 33: Materials I (ceramics; fundamentals)
Lesson 34: Materials II (ceramics; applications)
Lesson 35: Materials III (glass, carbon and diamond)

-v-

1
7

19
33
55
71
83
93

105
123
137
147
155
165
175
185
195
205
215
225
231
239
247
255
261
269
277
285
295
303
309
319
329
341
351
363



Lesson 36: Materials IV (metals) 375
Lesson 37: Materials V (material processing) 389
Lesson 38: Materials VI (material properties) 399
Lesson 39: Interdisciplinary Topics I (magnetic and electrical interactions) 407
Lesson 40: Interdisciplinary Topics IT (electrochemical, biochemical and bioelectronic

interactions) 415

-vi-



Lesson 0: Review of Verbs and Verb Forms

0.1) connective form of a verb

~BIJO)

~

fftt
1£~0)

... ~:~tG-C

~fJftJ

lfit~.Q

ac~

~$

... cc7).-CJ:v)

-~7t

~<
... 7J) Gt~~

I' 7 /'{ 'YO)
Ary
'}/~1

=/10)
... ':?71 G-C
t~ fJ t~J

?7 /t~.Q
:t=- :Jry
~/~ry

~ .:L ry =Jry
7/
7J)<

special
(pure) number {Also read 7J)9 to refer to a "count"}
existence
arbitrary
with respect to ..., with regard to ... , for ...
to be valid, to hold true, to consist of

simple, mere
symbol
arithmetic operation, algorithm
we may consider, we may view

set, collection
element
to write
to consist of ... , to be made up of ...

0.2) conjunctive form of a verb
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sum, peace, harmony, Japan
to name
only one
to be determined
commutative law
associative law

especially, in particular
multidimensional uniformity
test
calculation, computation
easy, simple
pseudorandom number
weakness, fault, shortcoming
to clarify, to make clear
to desire, to wish for

addition
multiplication
concerning ..., regarding ..., for ...
distributive law
zero element
unit element
commutative field
to make, to create, to prepare, to manufacture



0.3) passive verb
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0.4) potential verb

Ij\mmtJ:
~L~~

J:: ~ tJ:
il$Ei9tJ:
mfM
... ~: J:: "? -c

ffgO)

W$~~il

g/'(-C

iI~tJ:

~~

~~

~3*9
0)72<
jJ, 7/, ~39, "Y3
~'J?~/~ry

s~tJ:~

~~14=-~tJ:

*~T/~~~~/

*9~-v.J9

7~~') 7/~3 9
... ~: ~ c-:5<
7/:A9
3 'J ? 7 .J ry tJ:
7/:Aryv~

') 3ry

"Y'Y:A9
~/~1

~1

77'J:A9
~971

~-v'/9

~ 3 ry4=-~tJ:

7/:A9l::39

~O)

tJ 7 I) ~ ~ 3 ') 3 9

T 4=- i' ry tJ:
~/tJ/

--e-1--e-1

-2-

above, no less than, greater than or equal to
depending upon , due to ..., as a result of ...,

by means of .
division
to exclude, to except, to remove
addition, subtraction, multiplication and division
four basic arithmetic operations
to carry out, to perform, to conduct

large scale
thermoelectronic noise
radioactivity
and so on, and so forth, etc.
physical phenomenon
to base upon ...
random number
impossible to predict
random sequence (of numbers)
as
utilization, making use of

in other words, that is
real number
the whole (set), the entire (body)
field {math}
complex number
isomorphism
mapping, image

small scale
random number table
like, such as
random, stochastic, statistical
mechanism, unit, organization
depending upon , due to ..., as a result of ... ,

by means of .

other
various stochastic quantities
all
suitable, adequate, appropriate
conversion, transformation
creation, generation, formation, production
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in ... , at ...
to belong (to)

subset

0.5) connective form + It:\¢

~~t¥~

'7 /-Yb1(::
lil$a9~lJl~

~mfti7t

$-~~~~

~iliiR

~t~

~t~~~~

~jj$ijtIJ~

ffll;).Q

ii$a9~~

~ts

ilIib{~J;:

-~O)

~/T· lJ)vot!
e:t \l'S~

~.Q ...
~A

Wf9
)(~

f'974~=r.*9
'7 /?'~b.tJ

lJ 7 1) 'YT:t:~ 3 J;I/~ 3 9
?' :/ =r. ry t :t: 7· /
~A../ArylJ/A9

~4T:t:-T

74~/

74~/:t:-~/~ry

:J9 1)'Y'J.7T4
'bt)l;).Q

tJ 7 1) 'YT:t::i~

\1'$,,< ts
:t:-/:/71~/

1'Y/\/0)
~/T· lJ)vO*ry

?'~4 ==r. ry
~~9

-=f::/

statistical method/technique

randomization

various stochastic phenomena

multiple integration

multivariable function
optimum value

calculation, computation

computer algorithm
efficiency measurement
to use

random error
to include, to contain

approximation, approximate calculation

general

Monte Carlo method

to call, to name

a certain ... , a particular ...
substitution

to allow, to permit

letter, character, symbol

variable
domain

0.6) provisional form of a verb

0.7) causative verb
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inverse matrix

if
unique

in particular, particularly, especially
to perform, to accomplish, to do, to make

commutative (field)

to correspond to ... , to be equivalent to ...
coincidence, matching

mathematical subject/object



~7I:

~a~tJ:

~9

tt~Jl~

_ftl:
JM~*

{ii
~-1*~tJ:

15):.\
~9

1Wi~~

tJ77/
'A r) 1) 3 r) T=\=- tJ:
~Gb9

G<~

Y2.r):Jr):/3 r)
-ift:3r)71

~t~v~

7~~1 T=\=-tJ:
*r)y=\=
G~9

3r)tJ/'Ar)

each (mathematical) element
quantitative
to express, to represent, to show, to indicate
means, device, contrivance, arrangement, plot, plan
on/within a set
coordinate system

value
tangible, specific, definite
mode, method, form, system
to show, to indicate
explicit function

0.8) representative form of a verb
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reality
experiment, trial
in order to, although
a great quantity of, a great number of
cost, expense
long
time
to require, to involve (time or money)
measurement
itself
difficult
change in conditions
influence
enormous, profound, very great
reason
impossible

for example
mechanical oscillation
problem, issue
equivalent
electric circuit
to handle, to treat, to deal with
heat conduction
mechanical system
to replace, to substitute

recurrence fonnula
ascending order
descending order
stable
unstable



0.9) tentative form of a verb
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quality characteristics
standardization
human being, person
sense, the senses
evaluation, assessment, rating

simple, easy
uniform, homogeneous
hypothesis, supposition, assumption
under ... conditions
to carry out repeatedly
observation
or, from ... to ..., between ... and ...
some number, a few
observed value

we
some kind of
information
purpose, goal, target
unknown
quantity, amount
judgement, decision
to pass (judgement)

0.10) desiderative form of a verb
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method for kanji input
input
Chinese character, kanji
direct
designation, specification, assignment
Roman letter
kind/type of symbol
few, little, not many, not much
through the medium of o..

to divide, to separate

secrecy
to protect, to guard,

to abide by (a rule), to observe (a custom)
message
plaintext
key
encryption, encipherment
ciphertext
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furthermore
man-machine system, system that links

humans with machines
ultimate, eventual
to compose, to assemble, to braid, to put together
in place of
natural language
function
indicating, designating
strong, robust, powerful
demand, wish, request
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Lesson 1: Mathematics I (numbers and sets)

c:1¥~; ... C:~9Q

positive
negative
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matrix
construction, composition
component, element

product {math}

all
to be valid, to hold true, to consist of

to write

if, if it is

absolute value

~\9

gJG~ ...

13~~

~1I7t1Jml-t

~}]Wl{ii rp'~
fiR.
-!tit
~~

tJ'~tJ.. ~ '9
~~ ...
~i!/Ary

~ 3 '7 e7~/*ry7-1 ~=t

~ 3 :f-7-q:: /~~-1
13-1
-17--1--e-1
7-1 1)

always {with affirmative predicate}
a certain .. , a particular ...
natural number

ordinary differential equation
initial value problem
solution
uniqueness
theorem

~~
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-1J
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-12
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among
only one

mathematics
arxl
at least
one (of several), on the one hand, however
meaning

matrix
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both
same, identical, equal
mold, die, model, type, style
instance, case
only, exactly
definition

standard, datum, reference
scale, measure
to measure
each/every point
coordinates

to give, to impart
range
to let ...... be ... , to treat ...... as ...
independent variable
function
parametric representation
it sometimes happens that ... , sometimes ...

real part
imaginary part

to belong (to)

general consideration, prevailing view
really, truly, entirely, completely
often ... , frequently ...

inclusion

property, characteristic
to possess, to have
subject, object, target

(the study ot) symbolic logic
all, every
field, discipline
common
logical
reasoning, inference
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research
(the study ot) logic
branch, field, sector

proposition
coming into being, formation, validity

square matrix
equal

scalar matrix

zero matrix

furthermore

initial stage, early period
research on machine translation
complexity
translation of language
difficulty
underestimation, undervaluation
many
confrontation, facing directly

in accordance with ... , conforming to ...
distribution
average value

(empty) space, void, null
specific, specified

for example

finite/countable number
finite set
infinite/uncountable number
infinite set

on ...
-th order
row vector
row vector
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regular matrix
condition
determinant
invertible element

furthermore, moreover, in addition
ordered relation
to maintain, to preserve, to keep, to hold
monotonically increasing function

bounded
supremum, least upper bound
infimum, greatest lower bound

fundamental sequence
limit

equation
algebraic equation
not limited/restricted to ...

root
numerical calculation/operation
to seek, to demand
method, manner, technique
general classification
next, following
variety, kind, sort

order, sequence
transitive law

in other words, that is

automatic control
classical theory
in almost all cases
single input
single output
linear feedback control system
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to handle, to treat, to deal with

if, if it is

m x n matrix, matrix of (m, n) type
each
{counter for many small objects}
column vector

if we do so, thereupon, then, so
characteristic
parameter

sequence (of numbers)
to take
term
previous

does not contain even one
empty set

however
Couette flow
circular tube/pipe
Poiseuille flow
linear theory
range, span
result, consequence
to obtain, to acquire

real number
axiom
system
the whole (set), the entire (body)
set, collection
to express, to represent, to show, to indicate
next
to state, to describe, to mention
various, many, several
property, characteristic
four basic arithmetic operations
concerning ... , related to ..., for ...
with respect to ... , with regard to ..., for ...
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ftJ
f,j\9.Q
~

t::.ti 1 'J

)E*.Q
PJ~$j{fj

*5~$j{fj

~f)li'J

*t::.
~gIJ(J)

fftt
ff:JiO)
J!~:

fl
7.t~2$j{rj

9~-C(J)

~l:

~~

~<

110, ~, *, ~
1T5
Jllfirr;
rJg

1 'Jti~t

~,-r

~JllaJ¥=tt

*t~~d:

~<
... ':'JV)L
1J\'J
t~G~i

tt~$JtJj

~$

~~:

iE(J)
~O)

~~tfii

gX:.Q ...
El~~

~~~

~~~t1

~!Jft~

$7.tm~

l:1W
r~H

*JI.

r;
Y3"9.Q

A"
t::.tiDc.'J
~ti*:Q

7J7J"/,*"'J7
-7~::f",*':7'J7

t~ f) t::.'J

!'7x..~0)

'J/~1

='/10)
~G':

t4=-
7"//\1 '*':7'J 7

1~3':7

~3*':7
0).72<
tJ, 7"/, ~39, ~3

:t3~t~5

~.:L"/~3

5!>
Dc.'Jti~t

1J\t~ G-r
--e/~.:L/~3t1

A11'*':7'J7
'!T/~ry

l' 7~:
t10)
70)

--e'Y~17

~:Q ...
Y~"/A':7

:J..t) 1) A ':7
7::L':7~~t1

:J..t)tJ1t~

-;f7~ "/ Y.:L ':7 ::f ':7
~3"7"/
tJJ;!"/
<~

sum, peace, hannony, Japan
to name
(pure) number
only one
to be determined
commutative law
associative law
to be valid, to hold true, to consist of
furthermore, moreover, in addition
special
existence
arbitrary
furthermore
product {math}
distributive law
all
above, no less than, greater than or equal to
division
to exclude, to except, to remove
addition, subtraction, multiplication and division
to carry out, to perform, to conduct
order, sequence
among
only one
always {with affmnative predicate}
total ordering
or
to write
concerning ..., regarding ... , for ...
furthermore, moreover, in addition
if, if it is
transitive law
arithmetic operation, algorithm
especially, in particular
positive
negative
absolute value

a certain .., a particular ...
natural number
rational number
density
bounded
subset
supremum, least upper bound
infimum, greatest lower bound
class, set, group
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~~J

... ':Sv)'""(
~ra'~/J\~
[ij{l]!

v)tJ~tJ.~

l&~

connective form + ~
JR
9G(J)
£*~~J

tilW
~irmtt

1-3: !lft

i5L~

!9!ft
~-(J)

7t1ti
fJt:J
il$~~

~m{~

~c~

fflW~~J

i5L~~j

~ ~ v)~j:

i5L~~

**~tJ.
~~

~g-f-¥~

7/~"b{~

il$~~m~

~mfi7t

~~~~~

~~{[!

Bt~

Bt~mJJ~

~jj$ij{IJ~

Jtjv)~

il$~~~

--aU
ilI{b{Bt~

-~(J)

-t /7 · n}\;ott
J:: v'S~

~~

~~~

m
~)E~~t~

7tJ/~.:L7~3'7*'7

7/ ')

:1'7
~~(J)

~*/A'7V~

~377/

n/~--t1

7/A'7
~7')~

r'71~(J)

7·//
Gt~iO~:J

1J? 1) ~~/Ary

:;~7/7

~07

::L'77/A'7V'/
7/A'7V~

7/A'7t:3'7
'j~7tJ.

71~

l''77"1~.:L*'7

7/-Yb1J
n 7 1) ~7=t:~ 3 J:I/~ 3 '7
~:;.:L'7t~7·/

~~/A'7n/A'7

~-17=t:7-

7"1~/

7"1~/=t:~/~'7

:1 '7 1) ~ 'j 771
~!>v)~

1J? 1) ~7=t::f~

11"5",< U
~/:;7"1~/

-1 'Y /, /(J)

-t/7· n}\;D*'7

:f~

v'5",<~~

1J-1
7'YT-1T=t:~/~ry

sequence (of numbers)
in ... , at ...
successive division
principle
no matter what/which, any
to take
even if, even though
term
previous
fundamental sequence
limit
completeness

random number
independence
identical, same
distribution
to follow, to obey, to conform to
random/stochastic variable
actuaVobtained value
record, document, recording
finite sequence (of numbers)
random sequence (of numbers)
or
random number table
simple, naive
definition
statistical method/technique
randomization
various stochastic phenomena
multiple integration
multivariable function
optimum value
calculation, computation
computer algorithm
efficiency measurement
to use
random error
to include, to contain
approximation, approximate calculation
general
Monte Carlo method
to call, to name
error
without including
solution
definitiveldeterministic arithmeticlcalculation

-13-



PtI. v~
¥ra'
}j(ab~

;(l$a9)f~

PlOOf!
iJ1!}j(
~mJ::

Lt ~tLt ~t

Ii~~~

m9
1-4: IIftl~Lft

IJ\mmtI.
a$agtet
1tff4
... ~::J:: J-C

fF~

*mmtI.
~~-r_~

~Mfre

4lAJ!!m~

... ~::~:5<

7 ?J{IJ/FOOtI.
cLt-c
fum
Gt1\ Lt
t:::..ab ~::

lt~a9tI.

lli~tI.

iJi~

1:/iX
~WJ~J

M!ffl
... ~::Jt""'-C

JSJWJ
+;}tJ:
£v~

l}a]mJ:~t>

$7}agtet
~ c; t1\tet
mJtIJf!
7ttfi1!j{rj
~ftf!

~~agtI.

~)E

ftfa.
~mtJ:

9< tel:v~

-C*
t>cab~

tJ 7 1) '/-r=r-'"!t/~9
tJ/9-e1
'/1':t=-::L9
"Y'/39~39

~ 3 9:t=-~tJ:

tJ 7 1) '/-r=r-tJ:
:t=-::I9

:J<~

~1' :t=-~tJ:

*'/T/~-if'/;t/

*9~~/9

'7'/ 1) J;I/~ 39
... ~:: t> c -::5 <
3'/77/9tJ:

1) 39

1:: tJ !J -r=t- tel:
~ /"Y.:z./tJ:
I/-if/
--e1'-e1'
~::L9=f-v'.Y

~39

... ~:: <GJ'{ -C
~::L9=f-

"Y::L 9 '7/ttl.
tJ:~~v~

1~~;I."=t-~3"~t>

'7'7/-r:t-~

~~GtJ\tJ.
=t-'/7-e1
'7//*9'.J7
t: 7 1) '/--e-1
l' ., Jr1 -r=t- tJ:
7/71'
::JQ7J7
:I.939tet

few, little, not many, not much
time, labor
to seek, to demand
random/stochastic arithmetic/calculation
possibility
investigation, pursuing (goal)
in terms of practical use, in terms of utility
often, again and again
pseudorandom number
to indicate, to point to

small scale
random, stochastic, statistical
mechanism, unit, organization
depending upon , due to ..., as a result of ...,

by means of ..
to make, to create, to prepare, to manufacture
large scale
thermoelectronic noise
radioactivity
physical phenomenon
to base upon ...
impossible to predict
as
utilization, making use of
however
in order for, for the purpose of
comparative, relative
plain, simple
operation
creation, generation, formation, production
periodic sequence/series
use, usage, employment
compared to ..., in comparison with ...
period, cycle
sufficient
long
whether it be from one period/cycle to the next (or)
partial
clear, apparent, evident, obvious
regularity
distribution law
independence

statistical
test
success, passing, eligibility
useful
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t~ti.G

*I~j8

m
liIIit-fi7tm
ilif~~tet

il~-fi7tm
flgO)

_$~fi

iI~tet

~~_iff
il~7t;(POO~

atjJ9tt~tJ:: v~

9iJ;t~i

t1EfR_lij]~

t~c

1t!5
MJi~$

f{:j~~

-~~

~O)~

~<O)

I7c
t~9

~~
~_~t~

~~:Q

fj*~~

1illf.£~~

~~t~Il~)E

lim
115
f.fJSH~J

~It~*
~t~9

*~J

**7tM

~
~~Jt-~f.£

~~tet

7\.l~

~ G;O\~:9.Q

~u

q:.jJ1 :J
::J
1)~/17-39//7

q:./~Tq:.tJ:

v/'.!717-39//7
~O)

:JJ 7 1) 'Y Y 3 1) 3 9
7=t- I' 9t~
~/jJ/

~/7-39

v/'.!7///7J/A9
71~/9tt~tJ::v~

t~cjt~t

~1~7q:.:f--v7*9

=¥:J9
71~/:J91)~

t~;O\~~

-*/~·1
.7C"0)::J
:a:t3<0)
779

J::~

717/Tq:.tet
GG~:Q

1::39*/7/71
~ 7 1) 'Y-e17/T1
I'91;r1T=t:~3J;r/71

7=t-39
35':);0\5
:L97/V'Y
~/A9l::39*/

//)V1
~/~-=z.

~~7/17-39t1

391tet
7':17/
35~ G;0\ ~:9 .Q
O)-tu

however, provided that, here
machine language
word
discrete uniform distribution
approximate
continuous uniform distribution
other
various stochastic quantities
suitable, adequate, appropriate
conversion, transformation
monotone
continuous distribution function
all we need to do is to calculate
for example
acceptance-rejection method
and so on, and so forth, etc.
technique
calculation efficiency
to raise, to lift
decade of the ... ' s, the ... ' s
after that, thereafter
many
scheme, clever trick, ingenious solution
to perform, to accomplish, to do, to make

goodness
empirical, based on experience
to investigate, to examine
sample testing
independence testing
various statistical tests
application
to handle, to treat, to deal with
finite sequence
variable sample
to regard, to consider
series
(just) as it is
classification
variety
multidimensional uniformity
easy, simple
weakness, fault, shortcoming
to clarify, to make clear
to desire, to wish for
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~*~
~~~tt~

~~!l!fft

~m

9t~b!>

JE30-Q
1J[]$

*$
~lt

!f!fftlt
PJ~~

im~

... ~~t~9-Q
-~

~

(PJm
~fj

~~

(PJ-m9-Q
$7t~

(PJ~

!f!~:

1:(1)
!l!t~-Q

ac~

... C~LetV)
~$

~$

bffi~

~bfil~

~~~~*~

1-7: ~~

~t~

... (1) '5 !>-C
-~$H1m

~;t~

$Him
-Ji'J
OO~(1)

7C

~~

~-.a

~)£

7~'jA?

~·1 A?-r:f-"t1 ~'Y

:f-3A?~/1

l:::3?7/

~ t!.30-Q
jJ*?
~3?*?

v17/
~/17/

jJjJ/~1

'Y?~3.?

... ~~1;t?9-Q
1'YT
~1

~?71

~t''.!?

:J/:i
~?1'Y~9~
7~7~/~1

~?3?

~/~:

'5;t(1)
~ /t~-Q

:f- ::t?

~'Y~

:f- 3 7~

:f-3A?
~.::L/::f3A?

::f3?-V~7~'jA?

T3'Y7J/
~:J?

~1~3?

1 'YT1 /\/1
7J\ IvtJ~;t~

J\/1
-7-1
:J:J(1)
7/
3?'j
*rJtJ/
l:::-r1

complex number
algebraic property
imaginary unit
expression, representation
in other words, that is
to determine
addition
multiplication
zero element
unit element
commutative field
usually, generally, ordinarily
to correspond to ..., to be equivalent to ...
coincidence, matching
field {math}
isomorphism
mapping, image
henceforth, from now on
to put into the same class, to consider together
subfield
same way, same type, same kind
simply, merely, solely
the above
simple, mere
symbol
we may consider, we may view
real part
imaginary part
imaginary number
purely imaginary number
complex conjugate

intuition
thought
subject, object, target
among ...
fixed/constant range
to consider
range, span
within, inside
individual, separate
element
element
inclusion
negation, "NOT"

-16-



1 'J~~*tJ:v)

~m~

~9Q

m'J
fllW~

fllWm~

~~N~

~~Nm~

.t3J::LJ
_$7tm~

1-8: 12-iilill

~2~fnB~

a2~fnB~~

~~

~G~~

3timO)
fnB JJI!~ tJ:
fmfnU
~~B9~2~1!

iJf~

fnB~~

$r~

f(~rnuJJl!~

~~B9fnB~~

~~B9~~~
:f:)0).t30)0)
~fnB

~fl

'J~t1JDft~

1fJl~

fnB~fO

fIJI~

fnB~fl

~~

~~
(JlJ~0)

(JlJfifi 0)
PtJ: <C: ~
-11
~ft

1f:~

m
~l1F1fJl~

fftt1ffl~

~bitL

mJSN~1fJl~

~~~2~

Dc:'J~~,,< *tJ:v)
7 ry ~.:z. ry =Jry
'!79Q
~'J

:J..ry7/:J
:J..ry7/~.:Lry::Jry
b.7/:J
b.7/~.:z.r):J~r)

=t-=try 0/ 1)

=t-:J~ry 0 / 1) tJ7
At7tJ7

=t-3t7'Yt70)
0/ 1) T=t-tJ:
A10/
A t7 tJ 7 T =t- =t- :J~ ry*t7
7/=t-.:z.ry
0/ 1) jf7
7~.::c /
Aryl) 0 / 1) jf 7
A ry jf 7 T=t- 0 / I) tJ 7
I) 0 /T=t- 0/ I) jf 7

1)0/

1'7:J..ry
'J~t< bft.Q
~1 Y'~1

0/ 1) ry
l)t'Y
0/ 1) t=t
=rryt'Y
jf/1
~ryl'ryO)

~t7'f-0)

-t<tJ:< C:~

-1'Y~ry

t-1 l) 'Y
12.
tJ)tc.~
-e/~3ry~1Y'~1

'J/~-1 ~-1~l1

'f-3t77/T=t-~1~1
o / I) =t-:J~'7

does not contain even one
empty set
to belong (to)
to possess, to have
finite/countable number
finite set
infinite/uncountable number
infinite set
ard
proper subset

symbolic logic
(the study of) symbolic logic
mathematics
all, every
common
logical
reasoning, inference
mathematical symbolism
research
(the study ot) logic
branch, field, sector
(the study of) mathematical logic
(the study ot) mathematical logic
(the study ot) theoretical logic
each, every, respective
theory
characteristic, distinctive
to add one thing to another
proposition
logical add, disjunction, "OR"
disjunction
intersection, conjunction, "AND"
conjunction
implication
equivalent
equivalent
at least
one (of several), on the one hand, however
coming into being, formation, validity
meaning
form, shape, figure, type
universal proposition
existential proposition
(al)together, in all, collectively
transfinite proposition
logical symbol
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Lesson 2: Mathematics II (matrices, variables and functions)

~ra'
~A

£@~m

wr~7tJf

~5I:

... ~:£~V)L
~V)

Gt~;¢~~ L
~/~3'7VYJ]/

7'7J]/
~'7=.:L'7

=t-'J X'71

t/-t::/7/-V
v=t-~

... ~:~C.~V)L
it~V)

therefore
total matrix algebra

(void) space
introduction
basic figure

specialized field/discipline
history
based on ... , on the basis of ...
narrow

2.2) ~tt~tt; ~tt~tto)

~tf/FfT~J

~~fT~J

ffi~tf/FfT~J

OC~t~fT~J

mfJT~tJ:

~G<

~~fifiOOfl

~*~fr«OO~

7'1~3'7~3'7vY

:J'77'1~3'7vY

TJ17'1~3'7:¥3'7vY

/\/7'1 ~ 3 '7:¥ 3 '7 V'Y

71:¥1=t
:';'YJ]/'A'7
77'JJ]/'A'7

J] 1--e=t-7 =t- tJ:
<bG<
:/'Y'ArJr7J/'Ar)
77'J'A'7:r7J/'A'7

:Lr) I) 'A r)

symmetric matrix
alternating matrix
skew-symmetric matrix
antisymmetric matrix

domain (of a function)
real function
complex function

analytical
in detail, at length, precisely, exactly
real-valued function
complex-valued function

rational number

imaginary unit

itself, oneself

additive group

~~1ntJ1

~rJtJ /'ArJ
nth order
derivative

series
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2.5) J::? tel.

!&~t)!:~~

~itat~~

iOO~m~~

JM~Il~

~JfJ

2.6) J::? J~

~j

~t~~*
~f9ij

~ (tr.ti) O)~rJ
fT
~ (J:r) O)MlrJ
~j

J:~2

1B§~2

Z:c~~~

~t~11DNKi

lit~11DI!K:!f
ll~t*If

@.!~

ffl~

Jl9~

2.7) t~~t; ~ it

TA'1'9I.-1$9
.A~~7-1~/$9

jj*?~:JJjj7

-ifl:::39tJ-1*-/
;t939

v'Y~-V

7-1~/A't:39
~'YV1

J:: z: (~:L9) (J)t~ G rJ
=¥39
t::.-r (~3 97) O)t,J. 6 rJ.
v'Y
~39=l=-

1) -V 'Y =l=-

~-1A9,*?jj/~

:JJ 7 1) 'Y '*9 jj / ~
A-171~

~/.:¥

391'
T=l=-9~

convergence
main, principal, chief
to cite, to mention, to list, to raise, to increase

map projection
graphical calculation
descriptive geometry
coordinate concept
application

rectangle
arrangement, layout

proposition

during, in the midst of
enlargement, magnification

(railway) train
nomogram
example, instance, sample

horizontal ("left-right") alignment
row
vertical alignment
column, series
the above (mentioned)
abbreviation
sometimes

log paper
probability paper
stochastic paper
convenience
application, use
to fit, to suit, to be suitable

number of columns
number of rows

this
item, article, section
below, no greater than, less than or equal to
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c IvtJ:rp'~~:t

~~~a~
tlEjt:Q
~d:-::> ~ t)

... G~ jt9t1Jt
m~

~~~

... m
fF~

c Iv tJ: .:c / ~~-1 -e :t
Ar)tJ!J:r:t-:Jr)'/ry
cGjt:Q

~31J

7-1~/:t

... 3r) ......

'"!T!Jt-1

a character in a written language
to omit

no matter what kind of problem
mathematical structure
to perceive, to grasp, to catch sight of
clearly, plainly, distinctly
so long as (we) at least do ...
processing, treatment
computer, calculator
...... used for ...
creating, producing, drawing up

~~$dJ

~imO)

~~ill~

... ~ ...... c GtJ:v)~

~~R

EJ!l£

tJ-1*/
:A7-1 :r:t-tJ:
~~9<9:Q

-if1::3r)~!J

7'Yr)0)

:/'YAr)73!Jt/

concept, notion, general idea
graphical
to make something easy to see

coordinate axis
ordinary, common, normal
real number line
we do not take ... as ......
functional scale
scale, gradations, graduation

nth
approximate value

~~

c!>G~
I:!:i.In,

'"!T/\./
~'/~-1

fJ-1Ar)

straight line
both
point
to regard, to consider

left (hand) side
in fact, actual, practical, real
order, rank

{&~:

~~HO)

_t)~9"

{&~~~~H-B}~ffi

~*

iJ~ t) ~: temporarily, provisionally, for argument's sake
.be 7 /0) infinite
<t) iJ\;t9" to repeat
fJ t 'Y:r:t-.be 7 / ~~ .:L ry ~~ / hypothetical population of infinite size

I:: 3 r)*/ sample

2.10) nounl ~ noun2 C9Q; clause + C9Q

ring
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~FPJ~~ t::tJtJ/5'~ noncommutative field

tt~~~ :/.:I.9'J7A../A9 dependent variable

fi~ 775'~ falling body

i1!tJJ '7/~'7 motion

Elffirir :/::L'77'Yj] free fall

~-1* 7'Y5'1 object, body
... (/) '5!>~: (with)in ...

I!fII =t: 3 I) distance

fir 7'YtJ fall
DO)il3t jJ'J7~ acceleration
-)E(/) 1'Y71(/) fixed, constant

~Jt /\ 'Y Jr / discovery

2.11) connective form + .s<

Euclid ~m
WI3t
lltfft
~c!

OO:3t~tI*

§~~~tI

-~tt

{&m~t~~

~~t

~~t~~

~~

**1E~tJ:
~~
{tl[tij

~~~GfT5

~tJJ

{~~~tJ:

~~

O)~

... ~: ~ C: --:5 <

Euclid A..1 ~ "/
T3'Y:J'7

5'/1
td.tJ~c!

T3'Y:J'7-ift::3'7Jr1

.:c77=t:Jr1~/=t:

1 'Y/\/t1
7J'J'7Jr1~/=t:

t'YJr~

:/YJr~~/=t:

:/Y7/

t1 'J 7tJ:
~t::"9

1'Y7J

Jr1 l' '7 7=t: tJ:
t.J'~ t::.. J:. ~
71:J9
<~ i})X G-t> ~tJ: '5
A../~'7

7~9--e/T~tJ:

3'71/

Euclidean plane
intersecting at right angles, orthogonal
unit
length
rectangular coordinate system

algebraic

target machine {computer science}
generality
virtual machine {computer science}
design
real machine {computer science}
implementation, materialization, realization

regular
to satisfy, to fulfill, to fill (up)
single valued, monovalent

systematic
bias, inclination, deviation
tendency, trend
to carry out repeatedly
fluctuation, variation
accidental, by chance
factor
only, solely
to base upon ...

relational database
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T-~tMm

~f*

m=~T-.$7~-A

mT-~~-A

~Blj

2.13) L,iJ\b

~

~O)jj~i-t

~~

i&:!~jj~i\

~~

~fii~

~i&

5ijittWl~

AMf}L-f"
Jtt~~mr

J1'J$~~

~1~

~T

iit::.1l.
m.:r
7t
~1:

fl~

=t:~m~g

~yt}~

{¥fJ:

~}J..rYx /'O)OO~~

tlffl
.I./t-ol::-

7t~

(tij~

~t:9~

Mm~O)

~1ltqO)

~~~

~-~:Jt)'f7

jJ /'71
i:::39
jJ1'JryT-~~-A

6;:Jj.T-~x..-A

lP.t1
liO);J''7T"1 ~,~

~/lr1'

}\ ~r)Jj,rJT1~=t=
1\ ~r)

7/://\
J:c::tetc7J..

~~/~1-!T:/·7 /
=.:I. '7 ~ ~ I) .:I. ry ~
-!t /'7' /?71' I) .:J. ? ~
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data structure

relation

table (of infonnation)

hierarchical database

net\vork database

distinction~differentiation

continuous

he
field equation, equation for a field

deformation, transformation

wave equation

\\lave (motion)

electromagnetic wave

transverse wave

elastic scattering

incident/incoming particle

scatterer particle

internal state

change
to cause~ to give rise to

new, novel

particle
light

generation, production7 occurrence

scattering

point of discontinuity

singular point, singularity

coefficient

Boltzmann equation

invoking, quoting7 claiming
entropy

light ray
direction7 orientation

to reverse., to do backwards

anterior. to\vard the front
posterior, toward the back
focal point
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matrix
ring
noncommutative field
real number field
complex number field
it often happens that ...
on ...
{counter for many small objects}
such as the following
rectangle
arrangement, layout
construction, composition
component, element
to call, to name
the above (mentioned)
more precisely
m x n matrix, matrix of (m, n) type
-th order
square matrix
rectangular matrix
sometimes ...
horizontal alignment
row
vertical alignment
column, series
like ... , as ...
abbreviation
diagonal matrix
equal
scalar matrix
only one row
to consist of ..., to be made of ...
row vector
row vector
only one column
column vector
column vector
each

matrix operations/arithmetic
equal to each other
both
formal, in terms of form
really, truly, entirely, completely
both
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mold, die, model, type, style
instance, case
same, identical, equal
only, exactly
number of columns
number of rows
if we do so, thereupon, then, so
concerning... , regarding ...
additive group
therefore
total matrix algebra
often ... , frequently ...
unit matrix
like ... , such as ...
zero matrix
in the same way
all, entirely, altogether, thoroughly
linear combination
unique
relation
matrix unit
inverse matrix
to have, to possess
regular matrix
invertible matrix
if
commutative (field)
in order for ... , for the purpose of ...
condition
determinant
invertible element
in particular, particularly, especially
to substitute, to replace
transposed matrix
respectively
symmetric matrix
alternating matrix
skew-symmetric matrix
antisymmetric matrix
lower triangular matrix
upper triangular matrix
(al)together, in all, collectively
triangular matrix

coordinates
Euclidean plane
point
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intersecting at right angles, orthogonal
straight line
unit
length
coordinate system
rectangular coordinate system
to obtain, to acquire
both
real number line
to regard, to consider
to drop, to lower
perpendicular line
leg
a certain ..., a particular ...
mathematical subject/object
each (mathematical) element
quantitative
means, device, contrivance, arrangement, plot, plan
on/within a set
with respect to ... , with regard to ...,

to correspond to ...
quantity
conversely
concept, notion, general idea
graphical
to make ... easy to see
introduction
it sometimes happens that ... , sometimes ...
(railway) train
nomogram
in this way
example, instance, sample
map projection
graphical calculation
descriptive geometry
this kind of, this sort of
coordinate concept
application
(void) space
basic figure
designation, specification, assignment
origin
coordinate axis
standard, datum, reference
scale, measure
to measure
each/every point
furthermore, and yet, still
application, use
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ordinary~common.. normal
\\·ithout doing ...

functional scale
~e~gradations~graduation

to attach~ to affix.. to append
log paper
probability paper
stochastic paper
convenience
for the sake of .... for the purpose of ...

to fit.. to suit. to be suitable

made in order to ..... made for the purpose of ...

function
general consideration, prevailing view

univalent correspondence~ unique correspondence

most
broad~ wide

single-valued function
many-valuedlmultivalued function

specialized field/discipline

history
based on ."7 on the basis of ...
narrow
analytical
field7 discipline
value
in detail, at length, precisely, exactly

real-valued function

complex-valued function

domain (of a function)

real function
complex function
function space
functional
type~ variety, species
distribution~ hyperfunction
algebraic

structure

corresponding to ...

to impose
name
for example

range

both
even function
odd function
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ordered relation
to maintain, to preserve, to keep, to hold
monotonically increasing function
family of functions
indexed by ...
family of functions
sequence of functions

substitution
to allow, to permit
letter, character, symbol
domain
itself, oneself
real variable
complex variable
specific, specified
constant
independent variable
dependent variable
to write out, to express in writing
tangible, specific, definite
mode, method, form, system
to show, to indicate
explicit function
binary relation
implicit function
to give, to impart
parameter
parameter
parametric representation
Cartesian product

differential equation
falling body
motion
free fall
object, body
time
(with)in ...
distance
exactly
fall
if we suppose ...
acceleration
fixed, constant
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discovery
to solve
beginning, outset
(together) with ...
differential and integral calculus
pioneering work, path-b~eaking achievement
equation of motion
second order differential equation
natural laws, laws of nature
simple, easy
differential law
theory of differential equations
simultaneous, concurrent
creation, founding

ordinary differential equation
n times differentiable
nth order
derivative
identical
relation, equation
left (hand) side
concerning ... , regarding ..., for ...
continuity
class
(real) analytical nature
a certain degree, a certain extent
regular property
assumption, supposition, hypothesis
satisfaction
to find (out), to discover
partial differential equation
partial derivative
equality
generic name, general term
this
item, article, section
below, no greater than, less than or equal to
a character in a written language
to omit
(we) have decided to ...
in fact, actual, practical, real
order, rank
rational integral expression
degree
linear
nonlinear
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linear ordinary differential equation

known function
unknown function
homogeneous
inhomogeneous
initial value problem
uniqueness
theorem
interval
complex plane
region, domain, area
coefficient
continuous
regular
path
along ...
analytically continuable
initial condition
furthermore, in addition
single valued, monovalent
point of discontinuity
singular point, singularity
it is known that ...

series
convergence
divergence
nth
partial sum
distinction, differentiation
finite series
previously stated, above-mentioned
infinite sequence
infinite series
mainly
limiting value
both kinds of
common use
variety, kind, sort
oscillation, vibration
in accordance with ... , conforming to ...
monotonically diverging, unbounded
main, principal, chief
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to cite, to mention, to list, to raise, to increase
to remove, to take away
even if we insert
property of convergence
to continue, to occur in succession
some number, a few
... at a time, ... at once, in groups of ...
parentheses, brackets, braces
to tie together, to bundle, to tie up
the original, the ... we started with
original series
not always ..., not necessarily ...
example
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Lesson 3: Mathematics III (solutions, statistics and models)
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speed
as follows

to translate

simulation~ imitation

broad definition~broad sense

analog

response characteristics

discussion, argument, debate

Laplace transform

operational calculus
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real calculation

rounding error

consideration~taking into account

judgemen~decision, detennination

Urabe Minoru {Japanese mathematician}

oscillation theory, vibration theory

originally

mechanical
to occur, to come about~ to originate

description

term~ terminology

unknown (population) parameter

series, sequence

stochastidstatistical model
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recently, these days

development~progress

general, overall

solution

stress, importance, serious consideration

quality

up to now, conventional, traditional, so far

manufacturing process
activity, action
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scientific

hypothesis

construction

verification

mathematical statistics

knowledge

indispensable

IlntIJT-~

1&1)1&")
mttlm1~

uL,~

~rn

~ttJ!m

t4!~tJ:

_~fi8

lJ!1f(J)
±~T-x

9~l:

iJf1t~ ti*X~t0
m~t:t

7 -1 - t:1\~ ? ftilJifP
7-1-~7*'7-~

ftitJiJII

3.5) J:: 0

~/~'J /Jllj
1l~~Jiit

lEHmtJ:

1i*tJ:
H.i~EfJ

il~~*
if&f¥

if!~

mfiJl
11m
_~I~

flf1t
~ii:

jJ/\J?T-~

C t) ~ -:J 1j'~ t,~

73 !/t'YtJ /~T1

~::J.?-5~/

f' !J -el' I) :fJ 1
:/::L/A-11J.
tJ7'J'YD/

7/-if1'(J)
~.:L3rJT-~

J;r:/=l=-::L '7 ~ tt-:J:5~tQ
~.:L'73'7tJ:

7 ~ - ~J\';I 71::-1~3
7.-(-~7*1J-t:

~1:¥3

~/~'J /\J!J
n~~:Jry~:f

t!.1'7J?tJ:

~'7D

t::Jry~3t7

?/3':/
:t-iJ1':J9:/39
:f-13.-1
-e'./~
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observed data

treatment

direct relation

rather, instead

group, collection

understanding of characteristics

pure~ true, genuine

theory of probability

present, current~ now

main/principal theme

a great deal, far, thoroughly, throughout

to continue to be researched/studied

important

feedback control

feedforward control

Simpson's rule

nth order polynomial
accurate, precise, exact

strict, severe, rigorous
(statistical) population

random sample

process

road, highway

airport

(practical) use, operation

machine shop

machine, machinery

installation, placement



liE
{t~mlh

jI'8"
::O)fJij

r) /'7/
.:t::f3'77J~~?

-71 I.1
~O)V1

operation~driving

corporate activities

management~administration

example of this, this example

complicated, complex

3.6) affirmative comparison using J:: t)

JiO) ~/(j)

i!I<~7;) is 1J'\ <!J.1;>

4lJ~~ 7" 'Y J) jj J.J

I¥ ~r)ti?

ItA :A9~=t:-

tt~ :ArJr
JJlli ~/~.:L'Y

jf~ ~J:f/

iff:' tJ :/IJ

...t& :/391
-fiL~ 17

true

to approach.. to become near

physics
engineering

numerical formula

numerical value

calculation.. computation

resource

management~control

high(er) order, higher (rank)

position, location

~~n\[;NJ

mT-7
m~T-7

I"J~

PJIh$
311Jj1i3
iRtl(J(]fct
ftiIJ"

~~tj{IJ)Et!

fE11
mill

-<11
*~~
fa' ti(j(j tJ:
iR:j£

3.8) Q)J~

t:~:IJ~" ~ I::
P.rj;('YJ/7

tJ~~T-/

~=t-T-7'

7139
tJ~r)~

1 ~'771D

=J-3 7~'YT:f-t~

t1~3

-t'~~1''J!JT1*''
7':,J J) 3-?
;(:/-e4=-
~d:t~~ <
~tJ'~ G
tJt:>~~

j]:/-e'Y7=t-fct
7'/71
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mutually

identical distribution, same distribution

beforehand, in advance

paper tape

magnetic tape

content(s)

movable part

path of travel

direct

control

method of absolute measurement

pressure
area
to work, to act

force: power~ strength, ability
size, magnitude

indirect

determination, decision

real root



~~*O)
... Ml:
IJ,,~(J)

f$1E

1 [ill 13 0)

~2~7 ~VA

~,~~

:; ':J 7~ ':J ~+~ (J)

... ~x,:
=- tJ\t::.(J)
~.=z. ry~1

1'YtJ1{/)(J)
.::f:Jr)? ~ 1/A
t:~3'7~

fast~ quick.. rapid

full size

before ..... prior to ...

small (size)~ compact

correction.. revision, modification

the first

symbolic address

necessary

3.9) noun + C C t> ,:; verb + C t: tll:

~ft

~M

tt~

;g.:::~

tt~~aPofi

M~~=t:I)

J\/ t:tM
i)t~

~Q

~JDi~

fPJ~7?--eA

~ifft

iI~

:/~~1

t1~/

~~tJ1

~t1-!t/~1'"

~-vtJ1T::t=-t:/~~

:J 9 '/7 ;t:.r: 1)

J\ / t:~j:~i

7/~39

~j:t1\~

:t:3'73r)iJ
t:'7:;7~""tA

::J?~?jJ

9'Y-e1

era. age......the timesH

production

society

a third party

social quality, quality as perceived by the society

statistics

mainstream, de facto standard

structure memory

bandwidth

decrease, reduction

to plan, to devise, to strive for, to work toward
sharing, shared use
simultaneous access

increase in speed/throughput
achievement, accomplishment, attainment

3.10) conjunctive form oran It)-adjectivc (or negative verb) + tI..~

ftjIJi1II$
6bD.Q
T-~jlfF

$~

m~j~te:t

fliitdlJ
M~

fJJJOJ~m

{¥IDE
~~.Q

'"t-1:¥3:f
G~~

T-9'J9~

7·7·/
'jr)~1T=t-t~

~/-e1l::/

7J1/\~

~3::t-~/tJ1

*~3'7
~1 (;&I)~
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control part

to occupy, to hold, to account for

data manipulation

part~ portion
relative

to repeat

new product

development

i~itial stage/step
assurance"} guarantee
to start, to begin



3.11) negative pro\-isional + tI. 6tet~\

9i1l~

'O .. tJ\t; ...... ,:¥~

*1:
~f1(j(jtJ:

~fj-

btJ~OO

rt~~£~1f~

3.12) ._ J:: '5 1:90

=.:I..-l'/·:J-Y
~it

~7t
iffij1ij

13UJo

MijE
?X~

mdj-
~.s~

flftfi

jjr)A(J)~it

;mjjjc~

I3wfet

-is
~~O)

A~

~.m:tD7·7b

m-ftO)
fMitIIJ:!~

A,~

I~7DtA

~Jjl/D-tA

~11i~-l:T )v
.. 'O l:¥JJJ -C~)~

D?~r)~~

.. 'O tJ) G ...... f:: to )t~ ~

*-e
-e/~~T=t-a

:/':j:Jr)
bt1~< l:
'/ ry :J'r)T::f-l::/~Y tJ /' lJ

=.:z..-"/-:J-'./
:J"~=t:

~?7·/

I) 3?~/

~<UJ~

7/7/
:JT1

:st>~

;t6~

~~7/:j-

jJr):A(I):J?~=t:

I) 3 ?*r)c t>
:)::J..r)'IJ.

-~-1

7?:A'70)
(}C(J.c.
~'.7 3 97°0 7~7.b..

J:I/~~4 (J)

-t1:¥3 I) 0::/
~)*{>

::J'.7~3ry:1DtA

iJ/:t-3'7/0tA
7-1-if1 ti7-l:T)V
... ~:tt)t~JLl-).Q
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worker. laborer

from ... to ......

company-\vide

perfonnance~execution

Japan (literally ~~our countryH)

total quality control

various

to kno\\· .. to be aware of.. to be familiar with

conversion. transfoffilation

preparation

Newton-Cotes formula

division into equal parts
both ends/edges/terminals

to include

for~ branch point, junction

fixing7 setting7 immobilization

after7 following
weight

to choose
value of an integral

Gauss" formula

both
free

{counter for large machines and vehicles}
multiple, plural

people
application program

modem

control theory

now7 right now

industrial process
environmental process
economic model
has reached the point of ...



~~f

~~

7C~EJ9)(f~1&

~tfl

I1A'7~

=/~=l=

::J'7jJ7T=l=-~~J:~c:t]

'J'7=J-

unstable

alphanumeric character
recognition, cognition
optical character reader

/iNj:\
~~/iNj:\

~flRm~

~\9G~ ... c:~t

tJ~~Gt~V)

m
~fii~t~

/iit.
*glj
'Ix(/)
ilIf~fii

1:j.7\.. -c tJ) t:>
*~Il
~'lxGf(~

G-Cv) <
~\~C:9Q

~'Ix~~/iNj:\

ti8<
lli~O)

fflv)-CJ:v)
l&*G-C~

imll
~v)

ilI-:5'<
m~

lli~: <v)
Gt~ ;Q~ "? -C
~-T~t_m

J::.Q
m:ffl
~~-c'~Q

filli
~t~~

~it

*fiijEJ9t~

~~

mm
... J: '5 ~: tJ: "? -c~ t~

*9T1~=l=-

~~1 A'7*'771 ~=l=-

A'7=J-1J 1 *'7
;Q)tJ: G9G ~ ... c:~t

1J\~Gt~v)

::J/
A'7=J-71~/

*9*9
~1«'Y·

-:J~(/)

=l=-/~=J-

'Jt.J t~ 7\.. -ctJ\ t:>
"t-1 ~

=J-7 ~1J1') 3 '7

l:::'Y3'7C:9Q
::J'7~~~1A'7*'7T-1 ~=l=

;t;Q~<
~/~?O)

~!>v)-CJ:v)

~.:z.'7'J7G-C~

'J7~

.B~V)

15 1J\-:j<
~tt~A '7
-c'~: <v)

"'\13'7
f'7-c'~Q

'"!T-1=t-/
71~/=l=

/\ 'Y ~ 'Y
~1 =l=- 3 ? T=l=-t~

1J1*ry
:;.::Lry~

equation
algebraic equation
numerical solution
not limited/restricted to ...

root
numerical calculation/operation
method, manner, technique
general classification
next, following
approximate value
after giving, after imparting
precision, accuracy
successive/sequential improvement
to go on doing (without end)
to require, to need
higher-order algebraic equation
to draw, to sketch
alone, sole, independent
(we) may use
even if (it) converges
rate, velocity
slow
to approach
number of digits
emerges with difficulty
therefore, consequently
(electronic) computer
to depend on, to rely on
joint use, shared use, concurrent
is beneficiaVadvantageous
recently, these days
computer, calculator
development, progress
general, overall
solution
stress, importance, serious consideration
it has come to be that ...
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3-2: Newton-Raphson~

~m

... (J)l:
1f(,)

fifli!
J!:(J)

ilI<tJ:~

lit)}lgT
if~

~.xO)cS 'J
... (J)i[[<
6t&9~

~~~~-c~~

-tiL
Mi~~

~8tJJ

A&9~~

~*,j~

~fdfi

5$~

(J)l~~\

3-3: IiIfJ

JSJWJtJ(]fct
.caaD~

lJla
7t~tet

JaJJOjli
~tl

~j1J1t

ra1DtIt
a*fiR
ii/J\ft(

~

*!itf(Jt"et
~tM

~11J~

5C*
flt1t~tJ:

~Z:~

~2~

tt~@I~
R=I~mao

I~..t.

~11::

~*XB9tJ:

tt{>t,)

}\'./-:/7*ry
~/(J)

tjtJ\ < tJ:?;.>
<t)7J\XT
~1{>~

J~(1)cS·J

... (J)!>fj\ <
~&')~

-~

'1 G&;~
~~-71~/

~~&;:J~

:J '7 I) 3

1\/71
t:3'7tJ
5G~:Jj..(J)~

~::L ry~Tq:.teI..

.3~ (NJQ
1;i/~3r)

jJ/~/tJ:

~.:J.ry4=-jJ1

:¥~?A'7

~/~9A'7

~::L r)I\A r)

"'!t1~1T

"'!t1~3ry~

"'!t
~11~T;f-1;t

~/-:I!7

~/~r)D/

n/71
:t-1J1T::ftJ:
i3Z:~

=l=-~.:J.'./

T/'~7J10

3 r)::J
:JryJJ-7:/3'7
~ry~

:';'J7T~-a
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real root

in order to ...~ although ...

fast, quick~ rapid

iterative/recursive method

true

to approach~ to become near
to repeat

speed
as follows
near ..., the vicinity of ...

to decide

is possible

... place, ... rank

to start, to begin

real calculation

rounding error
consideration, taking into account

judgement, decision, determination
evaluation, assessment, rating
Urabe Minoru {Japanese mathematician}
additional, in addition to, other (than)

periodic
to include

phenomenon

complete
periodic solution
reciprocal number, inverse number

frequency
frequency

maximum value
minimum value
difference
global
amplitude
oscillation/vibration theory
originally
mechanical

to occur~ to come about~ to originate
description

electric circuit
term, terminology
in engineering
prevention
persistent, ongoing, continuous



9:.JEfd. 7/T-1t~ stable

~~ }\ ':J t l' generation,production,occunence

rJ11J .:r: / 9~1 problem.. issue

ifr~ ::t- /'*/ recent years

~1£ V/'~1 real(ity).. existence, presence~ nonideal

~~ tJ7=/ confirmation~verification

ff!!~ ~:t:.:I.9 Earth
§EB~IJJ :;J..ry~/~ry free osciBation

Utkfet ::L ry ~~ -1 fJ. great, grand.. magnificent

3-4: _~~lfJ

~~~IJJ -t/'71~/'~'7 linear oscillation.. linear vibration
ti<])\ 6 ~,~ <J)\t? from the past, for a long time

fflt.> ~~Ct> most
~j!:j .,.,-1 =t: /' average.. mean

ffi:ii 17- position, location

Jt!JiJ l:: V1 proportion, ratio
~jCJJ 777/ 1) 3-7 restitutive force

1R"9JJ ~ E9!>fJ\,Q restitutive force

M< ttt~ &3 < to work., to act

~bNJ-C extremely

ElEbfct -;)::l.9fd. free
¥~t)=f ~/~"'t)~ simple pendulum

I3~M~ :;:J.:L9~'7 self-induction, auto-induction

-~~-
T/:f-3'7 ') 3 r) capacitance

UttJi 7--( :1'7 resistance~ drag

JHl~9lJ 7/7-1 V1 typicallrepresentive example
_~_IIJ

~3'7'7~/~'7 harmonic oscillation

¥~1fJ 9/~/~ry simple harmonic motion

AmllJlk fJ?~/~ryAry angular frequency
~nJO)m:tD ~3=t:1'J9 initial phase

3-5: JlilWHIi

i'tfnMtfi 7-39'7j]1""t~ hannonic analysis
1I5etf(]tt I) =\=- ~T:t:1d. historical

Jl\1JOJOO~ ~.:Lr):t:jJ/A? periodic function

7tfft. 7~/tJ1 decomposition, degradation
tt~ =¥~.:I. ~y technology, technique
... J: '? ,:tJ:~ it comes to be that ...

~6'~ furthermore

~«J Abel If 1 'J9 Abel ~/'/ topological Abelian group

t¢~ n?T39 expansion, extension
ft.q(1) ~::J-:;.:I.(J) various, myriad, diverse
-~it 1 'y!\/n generalization
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aR'9
mil
Jb~

m~

... t::.~

miPJ~

~~

1l?Jt1J
~*(J)

Jtffl
tJ)tJ)~

?JtIJJE
.:c-tlf3~

~_tJ:

~~~{~

~tk*tJ:
JlI!rn
:If'iiI~ tJ:
mff(J)
Jb<
~!>01u

-~

... ~:9~'9
~~~:

imff
1::T)V~~

fdli
lJt~m

*m~~
mi1l1J~~

{~~I~

~~*(J)

~gt

... WJ~:

/J\~(J)

~IDE

~IE

~~~mfJT$

x~2

~Jtlj

~<
BIJ (J)
i*9
§~

tJ*~~th
~f[ffitJ:

Y7'9
1::;f
:I?;f
7/:/'/

)V1 :/~'/

:/'YT/
7J/'J?
~.y-1(J)

l:::3?

'J?T1
.:c-tl:/~/

:I /T/tJ:
:/3?T/~/tJ

I1:t:-3'7
://~~1 tJ:
1) :I.?
7 tJ J t)tJ:
7/~1(J)

D0<

:/'Y~1 ~:

:I/~1

-tT)V:/'YT/
t//\?
:I'77?:t:
A1'J?:/'Y7/
7?~ry~'YT/

tJ117:I?:¥3'7
:/'/ 7~'/ .y-1 (J)
t'YT-1
... *x~:
~ tJ~t~(J)

7/'~3?

~.:z.?t-1

:/'YT/T:t:-::JJ-1t:t:-*?
~/\1

*':7'J7
~!>rJ<

«'Y(J)
~tJ~9

1::?T=t:-
1) =t:-7J? T=t:-~ /' ~?
l' ry tJ tJ:

to translate
simulation, imitation
broad definition, broad sense
reality
in order to ..., because ...
analog
experiment, trial
observation
a great quantity of, a great number of
cost, expense
to require, to involve (time or money)
measurement
itself
difficult
change in conditions
influence
enormous, profound, very great
reason
impossible
present, current, now
widely, broadly
of course
for the time being, tentative(ly)
is nothing more than... , is just ...
actually, in practice
mixture
experiment using a scale model
ship, vessel
aircraft
water tank experiment
wind tunnel experiment
chemical industry
full size
design
before ... , prior to ...
small (size), compact
verification
correction, revision, modification
experimental analysis
dominance, control
law (of science), rule
to derive, to guide
separate, other
to search for, to seek
purpose, goal, target
mechanical oscillation
equivalent
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~~~

tJ~*
s~tJ);t~

aC9
i1t~

... ~:'{~":J l
ltEl~~lt~

~~

c!9
... ettJ~

~~tJ:

clvtJ:rJ:!'~~~

~~~m~

t@;t~

~j:":J ~ tJ
... ~X9h~t
9l1J1I!
... ..ffl .
fFJJX
... z: c ~:. et tJ
J!ij3
mfr~

~m

*I~I~

*I~

~9:00:

~E

{~~Ifj!1£_
~~

~~~tOOi

ettJI&<
{E:~~JJJ

~!t

Ara'
.~

fF~

wn~*
mJ:?~~

tI~±

JJj{-r1J~~FJT

~Ejl

~~,i:R~

~q:.

1tff
~~

*'Y7/~ry
1) =t: jj 7 7"1

G~9

~/~

... ,:. c ~ tJ: ":J -C
7.::t'71::7~~lt:Q

4=-3'7=¥

77-tf'YtJ:
clvtJ:1:: /-Y1-e~
A'7jj774=-:J'7Y'7
cG;t:Q

~31)

... 3'7
~7~-1

~'7D

t::J'7V3'7
'7/3'7
=t:7J1:J'7~3'7

=t:7J1
~'Y7

'7/7/
jJjj7:JryT1
~1:J

V.::t3'7
~1~/7"17J7

ettJ'O-0<
4=-:¥3'77J'Y~'7

7"1I1
=/7/
7~/~-1

~7-t/

7/v/
:¥V3'7I/~.::t'7

'/'7V.::t'7~

7/~1) 3 7 J\'YT/~3
'7/7/1/
-1~7"'Y71

I'T.::t'7
7J -1-tf1
1'773'7

heat conduction
mechanical system
to replace, to substitute
to write down, to note
prog,ess,advancement
as ..., accompanying ... , together with ...
to draw/attract/receive attention
narrow definition, narrow sense
to indicate, to point to
than ...
complicated, complex
no matter what kind of problem
mathematical structure
to perceive, to grasp, to catch sight of
clearly, plainly, distinctly
if (we) only do ...
processing, treatment
...... used for ...
creating, producing, drawing up
by means of ...
road, highway
airport
(practical) use, operation
machine shop
machine, machinery
installation, placement
operation, driving
chemical process
inventory, stock on hand
demand
production plan
wider, more broadly
corporate activities
management, administration
human being, person
troops
(military) operations, tactics, strategy
training, drill, practice
computer-simulated war games
pilot
nuclear power plant
operator
decision making
during, in the midst of
interposition, intermediacy
characteristic, feature
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control theory

automatic control

classical theory
in almost all cases

single input

single output

linear feedback control system

to handle~ to trea~ to deal with

constant coefficient
control engineer
response characteristics
discussion, argument~ debate

Laplace transform

operational calculus

in this way, by doing so

relation among inputs and outputs

transfer function

main items, principal items

frrst(ly), frrst of all

stability

assurance, guarantee

better

to choose

closed loop
improvement
final, last

impulse input
step input

with respect to ..., with regard to ..., for ...

transient response characteristics

classical automatic control theory

remarkable, considerable, striking
accomplishment, achievement
one of ...

criterion
frequency domain
Nyquist locus
fundamental, basic

to differ

World War II

almost. roughly, approximately
completion

in passing, by the way

technological innovation
and, in addition (to that)
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measurement and control equipment
invention
wonderful, amazing, miraculous
modem control theory
to open {transitive verb}
communication
science
development, growth
strongly
stimulation, stimulus
computer/information science
important
modem, up-to-date
modem
various, varied
to wrestle with, to come to grips with
mathematical programming
prediction, forecast, estimate
digital signal processing
circuit theory
and so on, and so forth, etc.
related fields
instrumental methods
computer-based technology
to support
now, right now
industrial process
not only..., not just. ..
environmental process
economic model
has reached the point of ...

statistical quality control
Japan Industrial Standard (TIS)
according to ...
quality controVmanagement
buyer
requirement, request, demand
to fit, to suit, to match
quality
economic
to manufacture, to produce, to turn out
means, measure, way
system, organization
modem
technique, method
taking advantage of, making good use of
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emphasis, stress
effective, successful
enactment, carrying out, doing
desired/required quality
development
market research
procurement, supply
manufacturing
inspection, examination, test(ing)
audit, inspection
sales, marketing
activity, action
way of thinking
plan
measure, step, action
rational
to turn, to rotate, to drive, to cycle through
necessary
worker, laborer
from ... to ...
company-wide
performance, execution
must be done
Japan (literally "our country")
company-wide quality control
total quality control
goods, product, commodity
abstract concept
various
to divide, to separate
recognition, cognition
quality characteristics
standardization
to attempt to do, to be about to do
manufactured/finished goods
strength, intensity [for light]
purity
physical
chemical
measurable, capable of being measured
the touch of ..., the feel of ...
sense, the senses
characteristic
quality as perceived by the buyer
era, age, "the times"
production
society
a third party
social quality, quality as perceived by society
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factory 7 plant~ mill
solid waste
waste water
pollution7 contamination

in use7 during use

deterioration7 .degradation

maintainability7 integrity
safety

up to now7 conventionaly traditional, so far
manufacturing process
insufficient

new product

initial stage/step
it became necessary to startlbegin

stochastidstatistical model
conjecture, speculation, guess

explanation, interpretation

to base upon ...

general determination

more ...

strict7 severe, rigorous
hypothesis, supposition, assumption

(statistical) population

random sample

sample
unknown (population) parameter
to pass Gudgement)
process
to let ...... be ... ~ to treat ...... as ...

uniform7 homogeneous
under ... conditions

to carry out repeatedly
... or ......, from ... to ......, between ... and ......
observed value

let us suppose ..., we shall suppose ...
systematic
bias, inclination, deviation

tendency7 trend

fluctuatioD 7 variation
accidental, by chance
factor
only, solely
mutually

identical distribution, same distribution
we
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information
unknown
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judge~ent, decision
parameter
probably
density function
in other words, to express differently
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numerical analysis
method of calculation
to discover
as ... , accompanying ... , together with ...
(the human) mind
execution speed
amount of computation
storage/memory capacity
short
intermediate result
storage
range of application, scope
competition, conflict
which
emphasis, priority, weight
to put, to place
error analysis
first (of all), to start with
only slightly
how much
important
sensitivity analysis
sensitivity
itself
to not depend on, to be independent of
violent, intense, furious, severe
ill posed/formed problem
bad, inferior, hateful
origin
to return, to go back, to trace back
to rethink, to reconsider
it is good to ... , one should 00.
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eigenvalue problem9 characteristic value problem

well posed/formed problem

eigenvalue9 characteristic value

characteristic equation

to attempt to obtain

enlargement~magnification

unstable

result~ consequence

nothing but just9 only7 merely~ approximately

recurrence formula

ascending order

descending order

pivot selection

Gaussian elimination

already known, well known

strict/rigorous/exact solution

to know, to be aware of, to be familiar with

even when7 even in the case of

mathematical

answer

numerical value

physics

engineering

numerical formula

calculation, computation
various

general 7 broad, rough

linear algebra

coupled/simultaneous first-order equations

interpolation

extrapolation

approximation of a function

numerical differentiation
numerical integration

extremum problem

maximum (value)

minimum (value)

numerical control
machine tool

automatic
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at first

metal cutting and machining

welding

assembly and processing/working

beforehand~ in advance

paper tape

magnetic tape

content(s)

movable part

path of travel

direct

control

feedback control

feedforward control

tool

path, pathway~ route

workpiece, work

travel., feed

processing/machining sequence

automatic programming

path, avenue~ way

language

dissemination, spread

numerical ~ntegration

definite integral

numberical integration fonnula

interpolation

fork, branch point

weight

Newton-Cotes formula

division into equal parts
both ends/edges/lerminals

fixing, setting, immobilization

after ..., following ...

accurate, precise, exact

value of an integral

equal spacing/intervals

interpolation point

Lagrange's interpolation polynomial

integral

error term

assuming ..., having assumed ...

trapezoidal rule
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Simpson's rule
from this, based upon this
even number
partition, division, splitting
compound rule
Gauss' formula
both
double exponential formula

change of variable
infinite interval
fixed/constant step-size
singularity, specificity
with good precision
conversion, transformation
attenuation, decay
gentle, relaxed, lenient, loose
efficiency
Romberg integration
Richardson extrapolation
adaptive automatic integration routine

fine
rough, coarse
behavior, conduct
regulation, adjustment, control
allowable error
fame, famous, well known

finite dimensional Euclidean space

maximization
minimization
objective function
feasible region
feasible solution
to satisfy, to fulfill, to fill (up)
optimal solution
optimization
center, core, heart
before long, in a short time
linear programming
success
foundation, basis
nonlinear programming
integer programming
combinatorial optimization
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graph network matroid

complementarity
fixed point problem
dynamic programming
various
direction
to aim at, to take as an objectJgoal
mathematical structure
elucidation, explication
construction
mathematical economics
optimal control
game theory
multiobjective optimization
systems of equations
close, tight, intimate
relation, connection

mathematical statistics
stochastic structure
observed data
collection, acquisition
acquisition, possession

at first, initially
social group
quantitative characteristics
statistics
birth
astronomy
geodesy
method of least squares
before long, in a short time
theory of probability
mass/collective phenomena
stochastic/statistical consideration
kinetic theory of gases
iliennodynamicentropy
group/collection of molecules
probability
presentation, suggestion
statistical mechanics
development, unfolding
direct relation
rather, instead
group, collection
understanding of characteristics
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... et '5 ~: tJ: J t~

±ifrf
£*~tJ:
¥Jm
i&~Jtm

~G.Q

i&~~1l
*1fgfq::7 )V
t*ffl
lJlfl(})
lI~tJ:

~7JJffjm

It
1JZJ!3fii
JIItl1J
l:t~

;tIl
~;tm~{ii

~'1"~/t1l

ii1t1J
mmfim~

:Qi*~t~;tIl

jt~7tm

""'-1 7..' • .:cT)V
=*5CIOOfi1W¥fi
~F)E*~*~JT-~

pure, true, genuine
collection and analysis
-th century
end
genetics
psychology
biology
to spread (around), to be propagated
first half
quantum theory
error analysis
hypothesis
significance
estimation
experimental design
systematic
framework, frame, skeleton
to be finished, to be completed
regardless of ...
to restrict, to limit, to confine
scientific
knowledge
indispensable
it came to be that ...
mainstream, de facto standard
fundamental, basic, standard
procedure, process, protocol
probability distribution
to produce, to yield, to arise
probability density
statistical model
use, adoption
existing, currently held
suitable, appropriate, proper
effective use/utilization
key
average value
deviation, separation
comparison
likelihood
maximum likelihood estimate
log likelihood
maximum likelihood method
amount of information criterion
maximum log likelihood
prior distribution
Bayesian model=:;7 / jj '/'7 :; 3 '7*9 two-dimensional image information

1:: 71 :; 3 '7 :;7-1 v'Y:r--:; data collected at unequal time intervals
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1¥m{~

lt9~

-}5

~'1 A'~~t~

~'1tJ'YtJ

t:9.Q
'1~tJ'Y

J,'1A~971jJ7

smoothing (numbers), leveling
to compare
taken together, summed up, batch
Bayesian statistics
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Lesson 4: Computer Science 1 (fundamentals; part I)

4.1) connective form + <Q

7~:/·/1~:/G

~*7-~T7T~- ~*:/7-~T7T~-

tlt~ t~1

~* 171
~mtm1t :J 9 ~ / r) tJ

von Neumann et al.
basidfundamental architecture
generation
since~ from that time on~ henceforth
greater functionality

lmu
~T

~f;l¥JtJ:

*9*9

~~c:luc

7t:/:!') --gua
~*~~m
Gt~v)~:

4.2) ... J~~~<;

1f15H-1*
/\2 :/ijie_
~t]

~~WU

iJ{ G.Q

OOifj~~~

~tmlJ

~~a9~)EJ!!~

J'~-/~_
#4~mfJT

10011
'¥9

99U
'}y

'} r) :J~9T~tJ:

7-e:/:!') -J;l:/:J
:Jry.A1 :J.:z."/7:/::J

:L9J;f:/~1

/\2"/7~~3 ')

d!>~*t]

~!Jbt)

I.:/G.Q

tJ'Jr)=:/y~

71'J!J
i'r.771T~7'YT1') 0/
J'~-/=:/~:f

:Jry'!9jJ1t~

tJ'Jr.7
'5':)9

to advance, to improve, to proceed
element, device
integrated, comprehensive
increasingly, more and more

almost/practically (all)
assembly language
high-level language
gradually

conception, idea~ plan

finite field
Hamming distance
error
role, part~ duty
to play, to perform, to commit

image recognition
measurement, instrumentation
statistical decision theory
pattern recognition
structure analysis
image
to copy, to duplicate~ to photograph~ to transcribe

4.3) interrogative word + (noun +) 'lJl

IJ-c'~

~t::'9

/1~/~~tJJ~

~F / 1 ~ /~~t~~
/ 1 ~ /n~t::.71~ /:f-
1::: / 1 ~:/n~t::.J:r1~/~

even one
to satisfy, to fulfill~ to fill (up)
von Neumann computer
non-von Neumann computer

to attempt, to try, to test
agree01ent,consent

-55-



Jtf)\~t(J)

~Miiifl

J1'j$

7.t~ra'(J)

ttM
Il~

Jj. iii t·t0)

t'Y:/'37J../-t=t
-r17~

7~ '/~' j] '/(J)

t'Y~'37

:f3'7T~7

apparent

contact area

interior.. inside

intermolecular

contact

adhesion

simply .. merely, solely

to write down, to note

Jibffl7tlf
~tift

1f;tfit'Yf'

m*
~J!WJ$

,Ar)+h-1-t=i=
71'-!t/';Fry

:try3ry7~/~

73r)j]

;<-{ v-1t'Y t
\J'ry ~~1
~ 3 I) :J '7 I) 'Y

numerical analysis

method of calculation

(field ot) application

diversification

instruction set
increase.. enlargement

processing efficiency

4.5) connective form + l.-) <

ft~(f(Jtet

fPlfiO)
7}WlJtIf~i!

~ .:L =t:;t -7 '/ ry:f
~9

t1ArJ

~~1l: 3 9T:ftet
~9~=z.0)

-;f/jJ'Y~'7T*'7

main storage/memory (system)

to increase, to grow

integer

thereafter, from that point on

representative

same typelkind

divide-and-conquer (method)

4.6) connective.form + t3 t)

tr:ti(itijjj(ti]
1$(10
~9§

gijJ~

~~J:1D~7~/7~

!I!jl

~ll~~Jm-JJm

... l: rPl ~t-c (J)

!fl~

~~~~

~~'7IJ 3 9*9:1?
0)(J.:fJ

*T3D
7~:f;;,

A...1 v'Y/D ~~l7 ~ /?~

7J/:t:39
:Jr)~A...1V'Y71~/:i=

... ':U~tl(J)
,=~~

T7:;~3 I)

~'YT:t-td.

t/'7·1'7117'Y
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both to the left and to the right

to stretch., to extend, to be postponed

measure, box

to partition., to divide, to punctuate

parallel programming environment

highly parallel computer

toward ... ., in the direction of ...

to hold
sequential processing., sequential

operation (for images)

qualitative

problem solving



frl%
~2i%1fit%

iJm;t~

Alfjj]

ftlIJJP1fitfl

4.7) ~~Q t~~t

i1!~7}JlBi1Jj:\

f'A
mtHkfF1fittJ

~~t~

~~

~v~

4.8) ... t:jtl~ (L, '"'()

mfJT~*
~m~1frttJ

~1JD

~fT~jj$

~J:

:J lJ )VA:1=-
*-/rp-~

¥~~~mfR

WJ$~v~

IDE~¥~~

fRBJ.m~:1D ?+7 2 /7+
f~P~

It§~~~~

t!!l3t
jfIj ~ ~

PJT
~1*

7t~~~

7t7t~

~11/-1

:1=-:1+9 ~11/1
~tJ:;t~

=.:l. 9 ~ .:l.~ 1) 3 !7
t1:¥3 ~-11/-1

/\1/71 /Y 3 1)

7"X /7+ /:1=-*'7 Y:1=
'J'7=.:l.9
b.'J'7~~1l/1

t~71~-V

~39=t-3'7

e:t ~~

7J1t=t-7~7J

:J'7:1=-/'7~1l/4

'/-17J
:;~ :J '7 :J '7 1) '/

:J'7"Y39

*-/t~~.:l.ry:J9

-rJ-.5~~T=t-jJ-1~-v!7

:J '7 1) ~ e:t ~ ~

Y39~1-rJ~~

D/l)iJ~t::..:1D~72 /?+
T1~3'7

7":::L'7-l:7~~J~~

~/~

t::..tJ\ ~~
Cz:.0
:1=-~1

7·//,\1tJ/A'7
-;I/:J'7717

instruction, command

symbolic instruction
to provide, to furnish
input and output

control instruction

pipeline processing

delayed branching (type)

insertion
nonoperational instruction

designer

situation, circumstances, condition
good, nice, pleasant

result from analysis/parsing
high level instruction

addition
execution efficiency

improvement

Kowalski

set of Hom clauses

procedural interpretation

efficient
proof procedure

logic programming
advocacy,proposal
to attract attention

temperature
high, tall, expensive

place, location
gas
partition function

spectroscopy

4.9) connective form + L,*'5

~ftFO)e:t ~~rp'M

~{tf:0)~ v~ rp'~

:; 3 '77 /O)J:: v~.:c /~+1

V3 r)7/O)b~v~.:c/~+1

well posed/formed problem

poorly posed/formed problem

privileged instruction
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~Jt:~ra'
~jj$O)~t,,\

~rm_

)It-'Y~:/7

;F:/7Jr-y:/ij
9~ra'
SSJ::~

~*~

4.10) ~

-J'(~

PItretJ:
~flt

Jm{ft

t]!u7t
~~t~

~9.Q

1I1J'C
#.JJ9:
~J't

4.11) .At~

... ~::~bit-C

~jj$a9tJ:

~:iE

{&~~2ti~JJI!

Wtlt]~L~

±a2ti
~~
~/'<O)

J'\-V~)j(~tt

... ~::~bit-c

~m~

JOOIEtJ:
a2ti~~

ft~

71~/V7J/

:J ry ') 'YO)b~ t,,\

=¥ -V 7 ') .::L ry 1) 3 ry
)It-'Y~/7

.:I. ry :J ry tJ:
7T=t-~'YtJ:

s~'5

7J / rytJ:
:JryT1
V.::L/1

t]!u:Jry
J'":1~t .Q
/\ '/9.Q
Jr-1:Jry
7~ '/ Y'Y
/\ '/ :J ry

~ ryT=t-tJ:
T=t-::fry

:J ry ') 'YT=t:tJ:
~'/T1

7J 'J ry =t-;t!J jJ :/ ')

bt]d!>-c~

Y.::L=t-;t7
*V
c:~c~O)

J'\-V3ry=t-.::Lry1'7~1

... ~::~bit-c

~V:2.r)r

T=t-t1 tJ:
=t-;t!J jJ /' ')

t~~~i

computing time
inefficient, low efficiency

amount of back/reverse flow
Roots blower/pump
pump casing
crevice, crack, opening, gap
roughly, approximately
to be decided, to be settled

effective, valid, useful
unsuitable, inappropriate, improper
to think, to feel, to believe
can become

should ... , ought to ...
possible, feasible
height, degree, extent
order, rank, precedence

phosphorescence
to continue, to keep on, to pursue (an activity)
to emit, to give forth
fluorescence
substance, material
luminescence, radiation, light emitting

dynamic
conforming, matching

in accordance with ...
efficient
establishment, creation, setting

virtual memory management
to allocate, to assign
main memory/storage
preservation, retention, maintenance
occasional, for each (occasion)
page request/requirement characteristics
in accordance with ...
multiplicity
appropriate, suitable, reasonable
memory management
standpoint, position
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J:: t) iiif)[O) v~)v
j~~

~tt-ttto)

~~flm

~2A

J1~/~gt_m

7;t/·J1~/

~~

... b ~t-c'~j:tJ: v~

fii_~~

±~21i~M

Attl1J~~

ffflJ~~iiI

ffB5t
/0 7~7bl*JJ(l1JJ:t
~O)flli

tfIlfl
ffftJ~m~

fJjJi
:J / l' 0 - )vmth
tfIlflm
ffjfJ~*I

T-7'~

fl5j1J
m-r
m~

tfil~~'Y1'

~~~tJ:

~)Ettfnjj!1l!

IJ-c'~

~t::-9

~F J ~ '"";{ :/~~t~m
fMflt
-W:W.fifJ]
1y /7'1) 'Y ~*~

J:: t) :J '71 0) v~)v

T~=t-3'7

::L'7J:1:/~=z..)v1

=t-==z..'7

I.:/-if:/'J'77
~;I.=t-;t7'J97

=;I. '7~ =z.. 'Y ') 3 7 'J '77
~~~3'J97
7~7~:/

/07~7bT1'!9*'7~=t

7c0)7'
;{~ v~

t~:¥ 3 ~ /:J~'7

1''77''Y
:J :/ l' 0 - )v7 ~ '7
~~ v~:J

t~:¥31y:/

7-7':1
~.::I..rz'Y

~-r

t1A'7
~4 V4~'Y "
77 :/:r=t-tJ:
7'YT~t1 ') 0:/
'Oc.J-C~

1:: J ~ ~ :/tJ~t::-74 ~:/=t

:Jr)'Jr)

-t7J1~~~3

-7 / '7 ') 'Y :;~~-1 jJ !J

higher level

providing, sponsoring

respective

finite number, limited variety

entry (in a book), filling in (a form)

always, ordinarily

state

one or the other
identification, discernment, discrimination

stage, phase, step

von Neumann computer

von Neumann

conception, idea, plan

it doesn't mean that ...

arithmetic unit

main storage/memory (system)

input-output device
control unit, controller

part, portion

stored-program mode
other, otherwise, and other(s)

instruction, command

control signal

arrival, reaching, attaining

control driven
instruction word

control right

data word
distinction, classification

to increase, to grow

integer
instruction set
successive, sequential

deterministic theory

even one
to satisfy, to fulfill, to fill (up)

non-von Neumann computer
conception, idea, plan

first time ever, the world's first

Cambridge University
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=J-=z..-I) /7~~~
~iJ\

{&~~tet

_~~tJ:

Jjj{JJI!~ ~:

fIjIJJP$
ti:tifilij1Jrm
{$lJ~

*-t13
rRWJ~

~tl-ttlo)

~lWfjM

~aA

*~:
~rm

~~J

j)jfF
fJl~~b-tt

~*~
Wl1:
jJJfFm~

m)E
An
~21%~Ij

~E3

=J- .:L - 1) / 7 ~ jJ -1
v:'\~iJ\

jJ 'J r)T~tet

tJ -1 *' /T=\=-tet
J:I /' ') T =\=- ,:
--e1~37·

-tT.:l.9 1) 3 9 *9 :J 9
O)lJ~

*-t~
7~~

.:l.97/-Y=z..J!r1
::f=.:L9
:JtJJ:
~39~-1

:/:17
~9~

<~d!>b-tt

~*.Q
T1~

~9~~T1

::fT1
==z..9') 37
=\=-:19v'Y
79/\7
b.~

~=z.. 'Y 1) 37
77-tf'Y~

l::7~T1--e1

Turing machine {computer science}
or not
virtual
conceptual
in principle, in theory
control part
both to the left and to the right
to stretch, to extend, to be postponed
measure, box
to partition, to divide, to punctuate
respective
finite number, limited variety
entry (in a book), filling in (a form)
always, ordinarily
state
instant, moment, time
action, movement, operation
combination
to be decided, to be settled
halt, stoppage, termination, interruption
action entry
regulation, provision
input
symbol string
(empty) space, void, null
ignoring, disregarding, neglecting
output
complexity
nondeterministic nature

7-~7D-?~/

M~/'17'71 /
1ij.\

f'-7/
~0'5

~fTrm~llJtmtJ:

1ftlfJ/'7~ "
?~~*5*
~~~2ti

i1l'9
~JfG

@(~~)

... iJ\ c '5 iJ\

~*/\ ~ ~ :l7~

~=z../tJ//'17'71/

*9-y=\=-

~~:J ryjJ1 ~tJ /9tet
~1 V1 /'7~ "
I/-tf/7~tJ

-e1::fry=\=-;t7
bt::'9
3;-C~~

V\0 (~7~)

/\~ tJ
/\~~.:z.*ry

data-flow machine {computer science}
circulating pipeline (method)

token
to be complete, to be all present, to be matched
executable
instruction packet
result
matching memory
to hand over, to pass over
destination, address
color (tag)
(whether) ... or not
firing, ignition
hashing
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~mj.:c 1)

m~

fi2~j

tMiflt*
T-~ 7 D-·7't7 71:
1\/ rfM
~p

~Q

~mfl::

Falft¥7lJtA
riiJifft
il.6X
tI~v~)J"

tilfiLJ3to)
ffifll!to)
~~
!f!-O)
flt£[~~m

~-g.

~m7°Dt'l~-ff46X

i&iJj{~~JM_tI

*mm~~JXY/

~~~,:

MIiX:~~

~~J~~~ATD.

miti~~~

±EJfJ9
~fX

f{B#~J:

mlljj~~
b..

-Q

1 ~ 'l "?~Jf~

imlm
~91J7 ));:JI) Xb.
~~J~~.m§~

~~J7D lJ·7 2 /lJ·
!1m

... l:(tij~tL(J)

~~

~~~~

Jt(J(]t~

rtl,mM.iR:

:J r)'J~r) ~t 1)-

3'71
/\11.;~

:J'7'/'7~1

T-~7D-J;J~77:;37
J\/ ~~JJt

7/Y39
1·~f))Q

:f-3?3?7J
~r)~7J;J~A

::Jr)'J?fJ
~yt1

=i=- / r) V~)J.;

~1 J) ::L r) ~O)

'J J) ::L r) ~ 0)

::Jr)~~

5/1'Y(J)
'J r) ::JJr 'Y ::Jr) .::c r)
Jr'Y ::Jr)
-9:J::L'7~Dt'./~-::JrJ-t1

::J'7~~1V'YJr1-!t/=f

~1:f-~.I\.11.;~XY/

t::J3 ?J: .
::rryt-13?'J
~1 V~~3 J) ~ATb.

=r3'7:Jry'J!l~3 J)

Y::Lt!JT~

7/:;39
A9t:~J;J~·-1-1~3?

=r3?J)'./~?-91tr)

-~1

17-l:'./"I/~/:t:

~/T/

~1 v~7)v:J~ I).AD.
~1 v'/ ~ 3 J) 39-7 /:J~

~1 v'Y'/D::l52 /?~

tJ/::f-3'7
... l:U~t-C(J)
t:~~

=f-!!:;~ 3 I)

~'YT=i=-t:t

~/?'~1tJ1'7Y
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structure memory

preparation~prepared

array~ arrangement

structure

through the data-flow graph

bandwidth

decrease~reduction

to plan, to devise~ to strive for, to work toward

sharingy shared use
simultaneous access

increase in speed/throughput

achievement, accomplishment, attainment

functional level, level of functionality

fine grained

coarse grained

the latter

single~ simple

interconnected network

bond~ linkage, coupling~ association

multiprocessor configuration

highly parallel computer

massively parallel machine (computer science)

extremely

constituent element, component

parallel processing system

ultra-high speed processing

principal objective7 primary/main purpose

present condition~current state, status quo

several hundred (machines) or more

hypercube network

{counter for large machines and vehicles}

one-bit computing unit

progress, development

parallel algorithm

parallel processing language

parallel programming environment

toward ..., in the direction of ...

to hold

sequential processing/operation

qualitative

problem solving

virtual machine {computer science}



1OC~~~

~~O)

fJlJ~~:

~~t~*I

£*JI{J]!
fJlJflO)
~F*l=*i~tm

fIJffl=#~~

~m~fT

PJtmC:9~

jfl1I
~J]!

l:ift
*l=*i1frtfi
ttlJbJJ.
Attl1J1frt1J
~2tl~~

~tt~J!

... ~

~t;J;:~ra'
~jj$O)~v~

{&~~t_~7~A f'
*ltJ

{&:~~2ti1ii\

±~2tl

-~~~2ti

~a

fJl~

~t~

1OC~~2ti

OO:~~~

~
~~ ~9T-7~)Lt

f$fT
ttR
~~~tJ:

Jfif7tWtl~~~A T .b.
Jit\ ffl ~ 0 7~ '7 .b.
~ffO)

v)~ ~ V)~J!it9':

-ti5~J1I!

~t~~J]!

~~

[If(~m@

~~T:::L -t 'Y 'YIf~

*~
~*tJ:

~~t.Q

§l3"J~t~~

7J'J9~7J1

7!JA90)
~9~~:

~'Y71~/~

~*/7/1)

~9~.:z.0)

t:f''Y7/~39~1

I) 3 9 ~ -v ~ 3 9 ~1
~~.:z.9~'Y=:19

7J/9C:9~

~7/

jJ /1)

"Y391
f' 'Y7/~1 V1
bt]~~

=.:z. 9 ~ .:z. 'Y I) 3 !J ~1 v-1
~;t!J I) 3 91~
V!Jt1~/=:19

"!:T1
71~/~7J/

=:1 9 1) 'YO)b~ v~

jJ'J'77"1~/:t:7~Af'

:t:=:19
7J'J9:t:;t!J*9~:t:

~.:z.~;t!J

-7J1'J9:t:;t!J
39 1) 3 '7
71=\=-39
~1~3

7J'J9~;t!J

73!Jf!.'Y~/7J/

t:39

1=:19
f!.~~1

"Y'Y7/7~tJ:

~7~/7J'Y~3 IJ ~A7.b.
::t939~D7~'7.b.

=\=-'J/O)
v)~ ~ V)~/=:1 9it9~:

1 'Y jJ 'Y~ 3 lJ
~1 '7~3 I)

f' 9 ::r9
7J-1'J9~

~~7:::L-t'Y'Y=:19tJ

~-1jj!J

~:::L 9~~1 tJ:
'5 ~t.Q

.:c!JT~7-1~/~

virtual machine {computer science}
multiple, plural
simultaneously, at the same time
real machine {computer science}
basic concept, fundamental principle
same type, same kind
nonprivileged state
user state
multiple execution
make it possible to do
resource
management, control
high(er) order, higher (rank)
privileged instruction
interrupt
input and output instructions
memory domain
attribute change/modification
when, time (when) ...
computing time
inefficient, low efficiency
virtual machine assist

virtual memory/storage (system)
main memory/storage
... level storage
capacity, electrical capacitance
providing, sponsoring
dealing with, coping
virtual memory/storage
direct conversion
table (of information)
shadow table
switchover, migration, transition
generation
experimental
time-sharing system
application program
existing
without changing one bit
batch processing
interactive processing
integration, unification
improved/upgraded machine
Massachusetts Institute of Technology (MIT)

important, serious, weighty
to receive
target machine {computer science}
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62tl~~

ffif1iltJV~A~

A~'Y7t1~

~it

7~VAm~

J1'J$~JJl

i*jii§m

1¥t¥J~~

lbt]{Jttit
:J-~1:~

-~tt

jtflO)

§7t

fJ~

,*Mi/07~7b

_~&6')~

Pf-
tt~(J)~tr~

~fR~JJ!

~JE~tJ:

ftJIJ_~ctl

tf~~;t~

~mrPJ~to)

~c,:

~ffl-

iffiJO-
13tt
nu1tt~

tu5t.o

=t::;f-:?'J'7-r
t1.:f3 V~_A~

A~'Y?:\=-::J'7

'71 ~:t=

7~~A~T1

7-1-Jl::3?-7/
7/~';i/:J~

-e1T:t-1~

~r)T:f-e1~'Y

:I-~t1t1

-1 'Y/\/t1
1~::l.(])

~7/

1~3'l'

7/~7°D!7"7 b.
tJ~~~&3t::.~~

~-1-

t1 -I'7O)J:lt~

J\-1t/D/I)
::JT1T::ftJ:
t1:¥3q:.;t?
tJ\~tJ\X~

;try 3 '7tr~to.l

t/3'7
~3 93'7
~~-v

-e/-e:$J·1
~tJ:;t¢

storage" memory
control register

stack mechanism

form, format, mode" appearance

addressing

internal expression

source language

static meaning

dynamic property

code generation

generality

different" other" heterogeneous
oneself, myself

porting~ttansplanting~grarung

source program

to rewrite
re-

(with) good performance

wired logic

fixed" constant" immobilized
control storage

to rewrite" to overwrite

directed toward application(s)

each" every
dedicated, special-purpose

commercial, for business

the company itself

previous generation
to provide, to furnish

£*7-::fT7=j-~
~J.I_~

_px!f!~

iiill(l(]Hlfm~='Yt

m~1LL/i

~dj.Q

-g-~

*tf.
tIb~ft

i§~

fI~$~

~~A17:r

B)J_~

~~

~~c

~m~-T

$JlJtt~j

::f*/7-:f-T?~",,

o )tlJ:J ry~'7

:J9t1~/'1

o /' I) Tq:.4=- -I r)J.= '/ "
<:l:J.t~-CtJ~t::-

~Z:::>dj.~

::J91

=r::l.'7~3r)fJ

~c:~t

:f-7J1 ;(-1 V1
'ry:1ry A -1 '"Y =j-

~-1 jJ?t~

~'YT1

1\7~/c

~3'7'J~

7e/:¥~::l.Y
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basidfundamental architecture

logical struetme

element, constituent unit

logical functional unit

way of assembling

to attempt" to try~ to test
agree~ent,consent

yet

abstraction

words, language

machine instruction
switch
distinct, definite '

establishment~ creation" setting
vaguely, ambiguously

element/device used

component technology



1f~jjtel:

~

:IFlitjJ tel:
... G,
m-
,,~, ":J

iftf-j
tel: JJ '5 .Q

~*
Mt~J{fj

~~~{fj

iftu
*r
~~l¥JtJ:

~~

*'"t*'"t

;try 3 ry~~b

3ryt~

~T/

:Lry :J ry tJ:
c~

7 T=ft 'Y tel:

~7~

~~v'Y7J

:Jry=f/rytJ
99U
'J:y
'J ry ::J ry T =f tJ:
Jr'YT~

the application
requiremen4 demand
point in time, occasion
effective, valid, useful
time {noun}, when {conj.}
unsuitable, inappropriate, improper
not only ... but also ......
to think, to feel, to believe
progress, advance
can become
since, from that time on, henceforth
adoption of parallel structure
greater functionality
to advance, to improve, to proceed
element, device
integrated, comprehensive
determination, decision
increasingly, more and more

-J'{~

JJJl¥JtJ:
Ji~

~v~

rRfflf!
~m7.tJf

$-fjR{~

m*
9l1JJ1!~jj $
iI~f!

ft1JD
~~;tPJ~tel:

~l¥JtJ:

flJ;ffi
¥fJG99~.Q

mJJI!~fT g:.
lIJfF*f!
~f-jJfijra'
Mffi*5*
~tii~MtJ

~1JD

~fT~jj$

(tilJ:

~ ryT=t-tJ:
T=f::t':J
t::..tJ~ v~

/\/3ryt~

::try3ry~/~

~3':JiJ

'./r) ~'#~

:y 3 1) :J ry 1) 'Y
T=t-:iryt~

7tJ
~\~tJ\;ttJ / rytJ:
t~ T=t-tJ:
tJ~t=t

SG99~.Q

:y 3 1) ~ 'Y :J '77- =t. r)

~r)~~?-e~

V,/:Jr)VtJ/
tJ~t=t-Jr'YtJ

:J ry=t- / ry;{~ V~

'Y~7J

:; '/ :J ry :J ry 1) 'Y
:Jr)V3r)

should, ought to
dynamic
conforming, matching
high, tall, expensive
universality, generality of purpose
(field of) application
diversification
increase,enJargement
processing efficiency
conformance, compatibility
addition
rewritable
static
analysis, parsing
to push ahead, to press forward, to expedite
during processing or execution
operating characteristics
execution time
result from analysis/parsing
high level instruction
addition
execution efficiency
improvement

R~~tJ:

~fTIiJ~tJ:

~~ '1 t:: 3 '7T=f tJ:
:; '/ :J r) 7J / r) tJ:

representative
executable
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~<
pg1£
)}fl~Jtt

91~ttl9

~It~-gm

ftfOtt
7tift
~ffl{~

~jj$O)av~

1ftlfJ~1<mf14
M~-f* ~ q: I) -

~~JgM

T J\ 'Y 7+1iJt
1t~<0)

*~~

~<

7-1-if-1
~-1v~"t-1

D~ti9

jJ / A rJ tJ~t::..1-/ /'::J
~/'TJ"t-1

//~/

:/~3'7jJ

:J rJ I) ~ 0) J:: v~

;(1 V1 J\'YjJ~:JrJ

-::J 9 '/9~ -1 ~ q: I) 

~1 v~I-//'::t

T J\ 'Y ij*'7 ~=t

;Q\9.t3.t:3 <0)

2.7'YT1

to be empty
inherent/intrinsic nature
parallel nature/characteristics
to draw out
functional language
affinity
distribution, dispersion
practical application, putting to practical use
highly efficient
instruction firing mechanism
structure memory
parallel language
debugging
a great number, numerous, many
undetennined, undefined, undecided

~Ire

~~mJ-t

~J~~~ff4

~21i-f*aft!Ire
~f.£

lJijf~

pg$$fJ~1iJ-t

!j)t~tJ\ 6~

... ~:~bit-C

~jj~~t~

1i~tt-f*m

~Mlt~

~J!

«t:J A l'{~

J!~9

4-10: CISC

~fIJ\

~~tre

~~

±t~

lij{~

l:fft1irPl
li~f£

707+7~~m

m~~

f1~t1JD;t .Q

m1!1!1~

±~

f~P~~

=t-J'7
l::3r)1-//71~=t=

bt)~~=t-:Jr)

=t-;t7*:t~J rJ
'/7t-1
.:I./'-if/=t-
7-17+"t-1~ 3 *'7 ~=t=

9<tJ.;Q\6~

:J '7 1) ~T~t~

:JjJ /"t-1 *~
=t=- .:z. r) 1-/=t=-t~
~/':J'7

T-1:JAl'jJ
~t~.t39

I) -V 7 ~ 3 '7
:J9=t=-J9
1-::Jr)
.t3~tJ:

7/1/
:/391*'7:1'7
:JtJ /t-1
70 7+7 ~J:I/=J

jJ-1~3'7

J~t< v;t.Q
tJ /~ /tJ
~.:z.T3'7

T-1~39~-v

function
encoding, representation
interrupt mechanism
memory protection
attribute, context
computing/arithmetic unit
internal control
considerably, not a little
in accordance with ...
efficient
preservation of compatibility
abrupt, sudden
change, modification, alteration
cost reduction, lowering of cost
to reconsider, to take a second look

abbreviation, acronym
high level of functionality, highly functional
thereafter, from that point on
main, principal, important
cause, source, factor, origin
upward
compatibility
programming language
dissolution, liquidation, wiping out
to add one thing to another
simplification
claim, assertion, contention
advocate
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~ljlL

JJ~;t~

Ji¥f*
... (J)~<

xm
4-11: Rise

EIm9
~* t) ... t~lt~

*,JJP@J~$

man
roM
f§{~tt

~~~~

3tlm~t~

llt-'!t17 )v~fF

lM~t~

~cf}.~~

0- ~ I A ~ 7lffltJ
1ftttl~

~9~

mm
P~lffltJ

lffltlmJ:t
l?iI~lffltJmJ:t

/\1 /71 /9l1~

~~j~

Ci~~

miff
-r-?'tlfF
f§~t~t~

¥~~

~fT!lm

-f*m
*~it
-11
tJ 1) 7*)v=7*~

J'-7v-~

'A~/7*-~*~

~-f*CGl

ilI:J~t ~

~~~Ij

*~<9~
{}rfil~~t ~

Ml~~;t

J!!~~~7JJ:t

~A

~HkfF1ftt~

?'1 1) ~

ct~;t~

:J"Y3r)
.. . 0) .f:).f:) <
YI./

~~"9

~* fJ ... t~v~
1!1~3jJ1D7

jJ1~7

YT~

.:z.r)11!1
cf}.c~~

~3 r)~r)T~t~

?' /1 ~'!t17)v'} r)'!t
~~t~

e:t cf}./Q\~

D-~/A~7~1V1

~1 V1 A?
3r)9~

?'/Y:::L7
Y3r)Ar)~1V1

~1 v17"1 Y:\=
:JT1~1v17"1Y=r

/\1 /71 /Y 3 I)

~~j~

G~~

~/1!~

:r-?,'}r)'!t
'}rJ?'1T~t~

L:J:J~

~'Y:Jr)tJ/=l=-3?

*~
~~1 3 r) I) 3 r)

-Y~

tJ I) 7 * )v=7?'1 117
J'-7 v-:Jr)
'A?' /7*- ~~~1117
~/~1cGl

!>/Q\~'~t~

-V7VtJ
.f:).f:)~<9~

17:J~t~

t~ G«/Q\;t
7I./7~/=r-*'7~4=

'}rJ=::J...9
b'J9'!t;(1V1

confrontation, opposition
to chant, to recite, to preach
name, appellation
many of ...
support

to aim at
not ... very much, not very ...
control circuit portion
decoding, deciphering, cryptanalysis
indication, pointing out
dominance, superiority
to recognize, to admit
common
single cycle operation
to avoid
reading and writing
loaded and stored instruction
number of instructions
to need, to require
reduction, shortening, abbreviation
small number of instructions
instruction format
fixed instruction format
pipeline processing
to cite, to·mention, to list, to raise, to increase
to occupy, to hold, to account for
area
data manipulation
relative
procedure
execution environment
preservation, retention, maintenance
highllarge capacity
... Corporation, ... Company
University of California
Berkeley (campus)
Stanford University
in total, taken as a whole
to bring ... near to ...
role, part, duty
to enlarge, to make larger
to locate, to position, to rank
sequencing, sorting, collating
delayed branching (type)
insertion
nonoperational instruction
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f~~
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mitt!
~~tt

7RfflM~m

fnUJJlt;JJiX:1JJ:t
~~tt*
afcl!f
Gtilt)~:

i1rf-f*JJ~

,*r#.JJJl~

7(~Tm

~~mtJT

jti1j~~

f+~ti~M_7t!l!f

rnn{j9l1J11!
~~9l1JJl

fflf}9l1JJl
~~r~'9l1J11!
~ /~ ~ /~t~9l1J11!

7tJf
I,~-/~;g~

EJ~~mJJlm

AI~~,Ltffl7tJf

7 1)/

tffllli1rf
T-~i1rf

*m~te:t
1fl~jgtJJm

-iF~

mrm
~*
l&t)An~

ffijfflf~

£A~

~fii1~JJ7tJf

i!IL::{. .Q

~~~f~9l1~

~f~te:t

~;O~.Q

~~.Q

~*~
~~J~$

1'9~~7/

/\171
717/

~1 V~~31)

~A9

~/71-e1

7J7739i?1
J\/3971'"!t/~

0/ 1) :J 9i?1 *9~~
~'Y'J9:¥~::L~

jJ1~/

1) ::L 9 ~1 1) =t=- tJ7
J:I/~-:J~ 1) tJ 7
7/~3*9

:J9'!97J1i?~

~7/~/'"!t

iJjJ7=t-~:J.~71'"!t/7/~

tJ'!9~3 1)

771~31)

~/=J9~3 1)

~~:;7J /~ 3 1)

~/~~/~1 '7~3 1)
7~/'t'

I'~-/=/~=t=

~~/7/::r1) 7J1
~/:J9T/9~939-:J/'t'

}.1 V1 1) :J. 9
T-~ 1)::L9
* /7J 7 T=t=- te:t
~1V~71'"!t/~

-*/~0

:J9~t9

:J9/\/
C t) It)n~

~3939jJ

-1 :J;P

A9T71-tr/7~/'t'

tr;O)jt~

l:::A9:r~3 1)

~39te:t

V.0;O~.Q

99~.Q

:J9A-1~.:J../

~-1v~-tr/~'7
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arrival point, destination
background
proposal, proposition

parallel processing, parallel operation (for images)
great number, majority
reliability
augmentability, capability for expansion
general-purpose computer, mainframe computer
10gicaiiayoutJorganization
packaging technology
improvement
gradually
fluid mechanics/dynamics
nuclear physics
weather forecast
structure analysis
(natural) resource exploration

scientific computing
image processing, imaging
graphics
signal processing
real-time processing
interactive processing (field)

pattern recognition
natural language understanding
applications for artificial intelligence
Flynn
instruction stream/flow
data stream/flow
full-scale, genuine, real
parallel computer
about the year ...
grid, network
second half, last half, latter half
to take in, to adopt
commercialization
after this, from now on, hereafter
field of numerical computation
to meet, to greet
nonnumerical processing
diverse
to extend, to spread (out)
to advance, to promote, to hasten
high level
parallel algorithm



subject~ theme.. task

4-13: (iJiit(J) ~;~~JI

lOOfi
lajPJT~~

fiID;«
ilim
.A 11 IOOfi lfl
ttlnfiIDfiJ1:1
tt11JfOO*
~~$

{fttf
~~~tf<

~tR

mJl.ut¥J-a
~~

7A~-~~~

~Wfi!

llt!M~tt

~tfj{t

I. ':J :/~ ttl
tJltmtli
mw.tfii1!if

jj~/r)

:t:3·7~3~31)

jj~

:t-/~'7

=.3- 9 J) 3 'l1i,/r)=j-3. r)
~ :t Y I) 3 7 jj'.J$r):j- 3. ry
~.:J.YIJ 3 -7fi'j

-1\//
~. 3 I) ~ l' ~ 3 ry
t/~'7

:f'J7T=t-tJ:
/9-!r
7A~-'Jry~*r:7

Y1"t~*ry

=1=- 3 1) ~/jJ /'

-!7-1-e:/j]
I Y:/7 /~.. .:L 'Y
-t ./=r :.J. ry ~. ::L Y
;f-3ry7J1t/~1-t:.F

image

localized processing
pixel, picture element

vicinity, neighborhood

wit.'lln the input image

within the output image

output pixel

scanning method

dependence, reliance

processing object~ operation object (for images)

selection

regular, systematic
scanning
raster scanning
following, tracking, tracing

distance transform

thinning

edge detection

line extraction/detection

borderlboundary following

4-14: ?tf-ltJlIi

coding theory

error-correcting code

error-detecting code
(en)coding

decryption, deciphermen~decoding
code, sign, symbol

various types (of), each/every kind (00

.bound

rarely, seldom, uncommonly
source coding

foundation, basis

linear code
finite field

Hamming distance

error

to play, to perform, to commit

Reed-Solomon CQde

Goppacode
error-correcting capabilio/
algebraic code
beautiful, lovely

logical system

7::JryIJ 0:/
~~~ t) T1-t17 :1·9
~~* tJ 'r /' Y.:L '/7 :Jr)
7:1·913
7!J:J9*'7
7 ::Jr)
tJ7~:l.

7/tJ'f ~':f-

~~J!1i

~t)~Tj£~~

~t)~lli~~

~~ft

1l~$

~~

~fI

1SH~i.t

*tll::
Mm~~~~ ~3~*r)~/7~9~

£lil =\=-y
~~~~ t/T17~9

flf)Ht* .:1..97:/5'1'
I\~ /~BeM /\2 /?~:t:3 I)

~t) ~~*t)

~G¢ I./G¢
~-~·~o~/~~~-~·'JD~/7~~

=l Y I'\~~ ::J ':J 1\ 7 ::Jry
~~n~~~ ~~~t)~~~1/~~3~

~~~~~ ~1A9T~73ry
~L,~~ 5-:>< L,lt~

~~~* lJD/~17~
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t~ t~ c7).Jbc7).~~
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rPJm~t)

fi~

~~{~

IililtJ:
mc7>~vit~~~~fnU
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mJf
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J'\- A l'~~* t)
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7!:J :Jr)
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'"!T -1 T =t- tJ:
<c7>£6VitA r) tJ!:J T:f- 1) 0 /'
~j:~iD0V~

9.:c(J)
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central, pivotal
convolutional coding
burst error
unidirectional error, one-way error
synchronous error
decryption, decipherment, decoding
application in a commercial device
optimum, optimal

theory of combinatorial mathematics
extensive, wide, broad
range, scope, base of a mountain
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Lesson 5: Computer Science II (fundamentals; part II)

5.1) ±tJ:; ±I::;±ct.,L

**2lJir;ijf*
mlf*-tTJ!"
... t:JSH t3"9

5.2) -jj; ft!Jjj

T-~*~J

fY
-~t~~

t1lftli
Jl:~fct

lIkO~Q

2il~JlJ

t1)~tet

t:~i'lt

m-t!JlIJ
~?

~:ii

~J&

5.3) 9-form ofa verb

*/71=:J '7 fJ /' '71'
j]/'71'tT)~

... '=tJ\~G9

T-~71'vV

t::39
-~t.: f)

'l3 ?*r) I) 3 r)
'l3 ?=f- 3 r)t~

cfJ~~

=~/71'v'Y

'}r'Ji'r)fct
I::'Yi'Ar)

?'.1' 1'7-*r) '}?
'5Gfct'5
*'Y 1) 3 '7
:t:.:t.?~.::Lr'J

conformance, compatibility

input-output device

by nature, essentially, originally
binary relation

relational model
not always ..., not necessarily ...

layered address(ing) system

data list/series
second (of time)
per ...
aIDountofinfonnation
redundant
to remove, to eliminate
binary string/series
equivalent, suitable, proper

number of bits

frrst law
to lose
amount of heat
absorption

_~ib<7). tJ'~~ ~~

i1C~ttl G J:JJ.t~l,

a~ttlGWm~~~- ~&~Gt~3~~~~-

writing (to)
reading (from)
read-only memory

tif$~~

1Fa~0) ? '5 ,:
fftEJlPJT

l' //1) ~ 'Y "
7~VAFa~

::f37~3~/~3ryt1

I::/~

'J rJ-+)-7 "::J~ry

7 /~70)5 !>~:

'J /-if-1 ~i~ 3

-1 /7 1
) ~'/ "

7~V.A~T1

-71-

locality of references
frequency

operating code
tacitly, implicitly
location, place where something

can be found
implicit addressing



(&~7~VA

~7~VA

tJ'itI.. ~
riiIlJt

tJ'Jr)7~1/.A

~~7~VA

virtual address

real address~ actual address

considerably~ quite~ rather

high level~ heigh~ altitude

main memory/storage capacity

locality of references

5.5) conjunctive form of an tr~-adjective(or negative verb) + T ~

7~~A.~~

J\- ~r).I.7

fi~

fTt-~~9t.-)

E~"~
m~

fffJl

7~VAt1t1

J\-~'7I.7

~'Y:J 9~17)J;

'/r)tJ

T/'/9
t3 z:fcttt){J9t.-~

e~"T39
-::J.q:- 3 ry
1\-173 r)

address-generating hardware

execution cycle

increase

transfer, forwarding, transmission

easy to conduct/perform/carry out

bit length

word length

double length

5.6) connective form + fJ"1 ;

mMfI mMcomputer

~3r)3ry7-1"!t/:f

~j:{;*~

commercial computer

to begin, to commence

machine-language program

5.7) I~c

:lNa~f4:

fi~~f4:

it

7~VA~/jJ/

<~~tr

-tr1' I) 3 '-.7:/397/
-!T1'7?:/397/
t:

instruction set

address translation
to include, to incorporate~ to integrate

best condition

worst condition

ratio
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semiconductor memory



~$:~@)~

~*)Etx~

2~mfRfifi

5Cti

'JrJ7"/T1jJ1D
'Jr)7"/T~:;3'7~1

=~/~3'7*'7*

:t-;t!7

bistable (trigger) circui~ flip-flop

bistable state

binary information value

memory, storage

count, number of times, frequency

to decrease (in size or number), to diminish
to rise, to go up, to be promoted,

to enter (a dwelling)

object/target code

one-lo-one

level, standard

surplus, margin, reserve

:?f. ~ ~ '7-?~Jj1Jttf

IiUPJT{~

ffiMtt
DOf*T-~~-A-g~

*~ ~ '7 -!7 jJ / IJ t :f.=/' responsibility for network administration
:t- 3 ? ~ 3 jJ localization

ffiM ~~ ffiM Corporation
tJ "/71 :r-~~- A 7 "/::J relational database language

operation

specialty, expert
to entrust

formula, equation, expression, ceremony

logical expression

noticing, perceiving, paying attention

in front and in back, before and after, approximatelyy

forward and backward, back and forth

{See Grammatical Pattern 9.4}

5-1: 5/~A7?-eA~.:e-IJ-

~It¥

~c7).tHG~~~~UJ~tt

1fiil
~tR~JL.-

~~~U

ri1x7?tA~

i1lc7J.lli GWm ~.:c IJ
tlftgaqfct
~~f* ~ .:c I) -

A1~

J:c7).tf..GiJ\~ Z:~jJ / ?t~

:t-~r)

~/~!7-eJ~

n\~ z:tr
:r?~7?tAiJ~t::..

~c7J-t~L,t/39;{~1)

~/ryT4=-tJ:

J\ /' t: r)~ -1 ~ -l:7 I) -

-73-

at any time

capable of reading (from) and writing (to)

hope, wish

selected cell

to write (in), to enter (information)

sequential access type

read-only memory

functional
semiconductor memory



it:7iii
}X~JE@l~

}X:tc~~~

2~mf&m

~2ti

-fff
~~

T/tJ
'J97/T1tJ-1D
,/r)7/T1:;3r)~1

=~/V3r)*?7"

:t-~?

-1\1
bt]d!>(,~

electric charge

bistable (trigger) circuiL flip-flop

bistable state
binary information value

memory., storage

by a factor/multiple of ...

rate, ratio, proportion~ percentage

~~~~

fib-r
~~lliL,

7tT~:A?

m~_l*

~~~~

flJfflW
/0 ?~7b.iiJ~~

~~-

ffi*
tA~PJtm~

_~tJ(jm*

_~~~iiJ~~

5-3: -:/[] ':J !J

~;ru

~~i11lf:1

J1'J1lPJ
1iUffl~

~fi)(

JlfJ~L,

71~)(

~rr$

AtlTfPJ~

milt)
t>t~itQ

11$'4
-:fD~~X

;WJ:1D~l7 b
w~$

0iJ~m~$

(3)tEJ~

J¥ltttl9
~~O)

fY)~l19t~

~J:fv:J-~

tJ'l~=;Jj..

S~~b9

J:J}.t~G

V.iJ'lt)T~"A?
:;:t:-/\1~1
-e-1 \Jry~~/tJ-1

J) 3 r)~~

/D?~7b.jJ / r)tJ~t::..

~jj1~/

~3r)~~

.y3r)~3

Y3 r)~3 jJ / 9tJ~t::..
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writing (to)

without carrying out, \vithout performing

reading (from)

optical disk
magnetic medium/media

production stage, production step

user

programmable (type)

ultraviolet rays/radiation

irradiation, lighting~ exposure

erasing~ purging, elimination
erasable (type)

electrically erasable and rewritable (type)

name
scope, valid range~ effective range

inside~ interior, inner part
local name

declaration
executable statement

repetition, repeatedly~ iteration

branching statement

executable part/portion

nesting

stacking, overlapping

to give~ to provide
regulation, control
block statement

subprogram

declarative part/portion
exception handli~gpart/portion
oneself, itself

to call, to summon

other than~ except for
explicit

physical record
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secondary storage
storage medium
severaUmultiple items
count, number of times, frequency
to decrease (in size or number), to diminish
to rise, to go up, to be promoted,

to enter (a dwelling)
size, magnitude

memory system
separating and becoming independent
storage/memory (system)
pertaining to ..., on the part of ...
virtual address
logical address
real address, actual address
physical address
virtual storage/memory (device)
constraint, limitation, restriction
relaxation
virtual address space
dynamic relocation
on the other hand
memory management
implementation, materialization, realization
considerably, quite, rather
high level, height, altitude
for use in control
address translation
locality of references
to include, to incorporate, to integrate
extent, degree
Kilburn
is taken/considered to be the first
low price
almost/practically (all)

virtual memory management
to allocate, to assign
occasional, for each (occasion)
page request/requirement characteristics
in accordance with ...
multiplicity
appropriate, suitable, reasonable
standpoint, position
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higher level
central processing unit (CPU)
allotment, assignment
in operation
processing capability, throughput
level, standard
starting with, beginning with
surplus, margin, reserve
for any ... , for either ...
main memory/storage capacity
so-called, so to speak
thrashing
multiprogramming environment

estimated amount/quantity
working set strategy
frequency
page replacement
replacement, substitution
candidate
global LRU strategy
response characteristics
surface, plane, face, aspect, side
which of ... is ......

character string
location in memory
number
identification, discernment, discrimination
(for) each!every ...
individual element
positive integer
magnetic disk
communication partner
OSI reference model
application layer
entity, object
public network
numbering plan
recommendation
data network
terminal number
layered address(ing) system
starting with, beginning with
responsibility for network administration
localization
spread, propagation
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so that (it) does not ...

to be rich (in)" to abound (\\;th)

location~ place where something can be found

direct addressing

indirect addressing

immediate addressing

without doing

operation code

implicit

implicit addressing

fluctuation. increasing and decreasing

secondary effect

to accompany

powerfut strongy potent

addressing function/capability

data structure

effective address

production mechanism

limit, restriction

increase

initial stage, early period

address-generating hardware

price reduction

execution cycle

distributed system

identifier

naming

cache memory

slave memory

buffer memory

by nature, essentially, originally

explorers

materials. supplies

to store up, to put away for future use

high-speed memory

once, one time

the near future

again, once more

to take out to pick out

apparent

access speed
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Wilkes et al.
reference (to something)

immediately~ readily~ at once

transfer, forwarding, transmission

unused

block replacement algorithm

reuse

rea.llocation~ reassignment

order

at that moment. pressing, urgent. immediate

in terms of performance

just as (it) was before ...

multiprocessor system

digit, column

binary digit/numeral

turned around, (viewed) in reverse
binary number

equivalent, suitable, proper

transfer rate

second (of time)

some number of bits

bundle, packet

mnountofinfonnation
data list/series

per ...

transmission rate

bits per second

according to ...

however, on the other hand, the other (of several)

redundant, verbose

to remove, to eliminate

binary string/series
number of bits
Shannon
base (of a logarithm)

logarithmic function

natural logarithm

nat

difference

constant multiple

bundle~ packet
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bit sequence
alphanumeric character
bit length
word length
integral multiple

floating-point (decimal) number representation

representation, expression
floating-point (decimal) number
binary fixed-point (decimal) number

binary integer
radix, base
mantissa
exponent
representation of a number
at the time of ..., when it comes to ...
decimal point, radix point
fixed-point (decimal) number representation

sign and magnitude notation

2's complement representation
mantissa portion
exponent portion
to add, to append, to increase {transitive verb}
non-negative
biased exponent representation
regular expression
the entire display
Burroughs Corporation
best condition
worst condition
ratio
most significant digit
to the greatest extent possible
left justified
number of significant digits
adjustment, regulation, coordination
normalization
to omit, to eliminate, to economize
economized form
overflow
underflow
difficult to ...
mainlkey point
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abundant, rich, bountiful

bu<L sprout
appearance, arrival

drastic, large scale, broad, far reaching

operation

specialty, expert

to entrust

North American Aviation Corporation

intervention, involvement

minimum level

automation
low speed

peripheral input-output device

satellite computer

(magnetic) tape drive

system configuration

peripheral equipment/device

input-output control

multiprogramming
version {for software), edition (for books}
intention, aim, design
definition, clarification

systemizatioD7 organization
scale, scope

huge, gigantic, mega

software crisis

software engineering

turning point7 opportunity, chance
high-end
prototype, pattern, model, archetype
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the same time
thought, idea
ffiMcomputer
commercial computer
to begin, to commence
semiconductor
integration technology
pastlbeyond the middle
high performance
ability, capability
decentralization
rapid, quick
to begin to advance/progress
individual/personal use
connection, joint, attachment
file transfer
file area/domain
to extend over or into, to straddle
interprocess communication function
remote log-in function
unified
consciousness, sense
distributed (type)
stage, phase, step
price
high price
performance
exhibition, display
flow
convenient/easy to use

temporary storage
dedicated register
main memory address register

main memory data register

easy to conduct/perform/carry out
double length

-81-



-82-



Lesson 6: Computer Science III (applications; part I)

1\1771 /lIi~H

~~t.Q

~~JtJJfF
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:f-'J7
7~VAYr1*':7Y:f-

1\1771/I./-if/:f
~? ~t.Q

~1v~~':7'"!t

1~*,'Y1''7-7

~Y/

rule, regulation, convention
mode/method of addressing

pipeline computinglarithemetic unit
to create, to establish
parallel operation/processing

semantic network machine
{computer science}

low price

7D~7b.gm

t~titj ~:

iI?
ff4)tniJlU
It,*nlltU

~n~?

:J ':7 7~ /:f- 'J 7
1~:f-'J7

time-sharing system

programming language
immediately, readily, at once

to differ, to be different
syntax
semantics

6.3) verb [conjunctive form] + ~:Q; verb [conjunctive form] + ~tJ:l/\

~~~-gm

~J&

~f*t&M
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~~d:~
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M~fM~mfJT
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7~:1r)T/Y~/7
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logic language
failure

black body radiation
light quantum hypothesis
already, now
to doubt, to question, to suspect
fact, truth, reality

comparatively· simple
precise structure analysis
crystal
atom
bound electron distribution
to reach, to attain, to arrive
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6.4) connective negati,-e + tl + J:: It); connective affirmative + t> + J:: tr); provisional
affirmative + J:: tr); present affirmative + iifJt J: \t); past affirmative + 1ifJf J: (,)

~G~7 ~VA

9Cl=

continuous distribution function

to return, to go back, to trace back

to rethink, to reconsider

symbolic address

before, ahead~ previously~ formerly

:J v 7 .~ - :"~ 9~/T /-' 1) .:L ry collector breaking/interrupting current

6.5) connective form +~ 0
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7/
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1\1 :i=-:t-:J r)
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column~ field
one line
fixed form(at)

pumping/exhausting mechanism

to combine, to join together

method of classification

tiT 3'7:A
7 7 / • '7)11 • '7- )11A
Ig) A

6.6) interrogative word + (particle +) ~

aspect, state, appearance

van der Waals

diagram, drawing, figure, illustration, plan
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processing capability, throughput

Sheffer stroke

Pierce operation

logic

symbol

implementation information
is not visible~ is not apparent

gas flow rate
exhausting, evacuating, removing

amount of gas
ventilation (side)
inlet/intake (side)

pressure difference/differential
back/reverse flow
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exactly.. just. precisely

to balance

compression

vessel., container

wall

heat energy

inflo\v and outflow~ exchange

adiabatic compression

linear equation~ first order equation

Fourier transfonn

fast Fourier transfonn
vague., ambiguous

immediately., readily, at once

rather, if anything, to say the least

calculation procedure

graph theory

optimization

sorting, alignment, orientation

formula manipulation

divide-and-conquer (method)

good or bad

criterion
asymptotic time complexity

foundation of mathematics

theory of computation

within a finite period of time

rules/conventions ofcomputation

finite

rational number

finite graph

unmistakable, undeniable

must Dot be~ cannnot be
abstract program machine {computer science}

computability theory

recursive function theory

theory of computational complexity

designer

situatjon, circumstances, condition

good.. nice, pleasant

creativity

intellectual task/work
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recursive (function) call

continuous representation/expression

bidirectional list

worst case complexity
average case complexity

ease of understanding

fonm,shape,figure

source language

high-level language

target language

low level

language

source program

launching. starting

option selection capability, compile option

printing

cross-reference table

target program

batch compilation

separate compilation

optimizing compiler

load and go (method)

machine-language program

object/target code

to differ, to be different

syntax
semantics

if we must, if necessary

rule, regulation, convention

mode/method of addressing

convention, rule, promise

numeric(al) representation

assembly language

character display

hexadecimal number
octal number
interpretation

extremely limited cases
clue, key
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there is no ... at all~ ... does not exist/occur at all

cannot helpfavoid becoming

program element

burdensome

task

right after development
auxiliary storage (system)

language processor

relocatable code
list~ summary
one-to-one

syntax

symbolic address

before~ ahead.. previously~ formerly

to read in

the first

to skip over, to read right through
between/among (equalslfellows)

to bury, to embed

commonly~ colloquially

designed for humans

notation

translation

one line

syntactic unit, lexical unit

reservation, guarantee, maintaining

assembler instruction

symbolic instruction

label, name tag
comment, annotation
column, field

delimiter, separator

strong, robust, powerful

way of writing

band, field {also read .s(J to refer to a belt or sash}

fixed form(at)

effort, labor

special(ty)

essential, required
only., sole, unique

proprietary., original, peculiar
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vector operation
pipeline processing
Japan
energetic, vigorous, flourishing, thriving
pipeline computing/arithemetic unit
to create, to establish
parallel operation/processing

high-level-language machine {computer science}
efficiently
surge, rapid growth
once, for a moment, temporarily
intermediate language
indirect execution (type)
direct execution (type)

object, subject, target
interaction, interrelation
explicit
procedural language
non-procedural language
group of instructions
batch processing language
conversational language

direct
input and output
control instruction
basis, core
to concern, to involve

logical operator
logical type
operand
logical expression
logical value
logical false
independent of ...
formula, equation, expression, ceremony
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logic circuit
logical functionfcapability
electronic circuit
logic
two-valued logic
multi-valued logic
Boolean algebra
logical function
logical variable
to combine, to join together
Sheffer stroke
Pierce operation
combinatorial circuit
sequential circuit
main~ principal~ major, chief
logic design
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logic architecture

logic language processor
garbage collection (function)

undefined logical variable
minutely, in detail
unification

logic language
logic programming language

logic programming language

logical system
proof, verification, certification
soundness

completeness, perfection
frrst-order predicate logic

modal logic
higher order logic
equational logic
temporal logic
data type

built-in predicate
failure
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sequential control
parallel control
a priori reasoning
programming language for artificial intelligence
Colmerauer
natural language processing
Kowalski
set of Hom clauses
procedural interpretation
efficient
proof procedure
logic programming
advocacy, proposal
to attract attention
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interpreter-based approach/method
compiler-based approach/method
to govern, to rule, to administer
heap area
execution process
unifier
backtrack information
any number of times
copying scheme
sharing scheme
as needed, depending upon the need(s)
skeleton, framework
unifier informatoin
every time
to increase
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object-oriented
software-oriented
object operation
implementation information
is not visible, is not apparent
via ... , through ..., by means of ...
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exchange, give and take
inheritance
defined specifiction
passing through ... , experiencing ...
Chikayama Takashi et ale
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Fifth Generation Computer Project

software description
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defined mechanism
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object-oriented programming

abstraction
establishing, taking root
wide range
activation
discrete events
knowledge representation frame

resource conservation
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optical character reader

(a sheet of) paper
reflected light
to read in
character reader
pre-processing
normalization

feature extraction
post-processing
paper used for reading in data
paper quality
high-quality paper, woodfree paper
ordinary paper
it has come to the point that ...
cutting apart, drawing a line
irregular/variable pitch
complicated/interlaced characters

Chinese character, kanji
generaVrough classification, broad categories
recognition of specific symbols
resolution
at least twice/double
not very strong, of dubious quality
book making, binding
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book~ bound volume

figures and tables

document

sheet {coWlter for flat~ sheet-like objects}

kanji recognition
commercial product

handwriting~handwritten

commercialization

Japanese input

to concern, to·involve

kana symbols

method for kanji input

Roman letter

kind/type of symbol

through the medium of ...

kanji teletype method

pen-touch method

multiple shift keys

keystroke

multi-shift method

means of input

kana-kanji conversion method

display/monitor screen

initial period of learning

as~iative input method

phrase

sentence

reading

thumb-shift keyboard

character recognition

line, stroke element

density in different regions (of the character)

marginal distribution
shading

pattern matching method

noticing, perceiving, paying attention

cell features

topological features

cost-performance comparison
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machine translation
direct method

source language
target language

elastic
viscous
to behave (as)

combustion
oxidizable substance/material
heat
oxidation

delivery
public key system

theory of cryptography
powerful, influential
weapon

equal amount/quantity
caloric
temperature rise
heat capacity
inverse proportion
to dissolve, to fuse, to melt
ice
infinitely large
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interlingual method

facts and experience
line integral
path, route

propagation!growth reaction
small number, few, a minority
active species
chain carrier

-93-



monomer
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syntax
constraint, limitation, restriction

the person in question, the person himselflherself
signature

resolution
mass number
discrimination

similarity, analogy
detection
meta-knowledge
formation

voice, speech (sound)
figure, graphic(s)
attention, notice

digital signature
text, statement
authenticator
to send

7.6) affirmative predicate + 'IJ\ + negative predicate + ~\
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cryptography
decryption, decipherment, decoding

friction
relative motion
static friction
kinetic friction
contact surfaceJboundary
sliding friction
rolling friction

temperature
contact surface
to become wet
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social group

theory of probability

thermal equilibrium

physical quantity

change over time~ time rate of change
is no longer observed~disappears

at that time~ in those days

magnetism

electricity

battery~ (galvanic) cell

... et al.
electric current

magnetic field

cryptography

message

secrecy

to protee~ to guard, to abide by (a rule),

to observe (a custom)

privacy, secrecy

legitimacy, authenticity

authentication

whether ... or not

encryption, encipherrnent

plaintext

ciphertext

recovery ~ restoration, reconstruction

without (possessing)

act, deed
authentication text

qualification, success

delivery

safekeeping, custody
disposal

key management

stratification, classification, layering

master key

public key system

key predistribution system
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one-way function

sending and receiving (parties)

to steal

is .. jog, is in the process of .. jng

public , open (to the public)

to prevent~ to protect (against)

physical layer

transport layer

presentation layer

decoder.. deciphering equipment

the public

public net\vork

cryptology

method for incorporating ... into equipment/device

ancient Egypt

accumulation, storage

huge, enormous
experience

broad, vast

theory of cryptography

number theory

combinatorial mathematics

powerful, influential

weapon

natural language

artificial language

essential, intrinsic, fundamental

speaking, putting into words

text understanding

interactive/dialogue system

grammar
dictionary

language knowledge
world

scene, setting

knowledge representation

speaker

intention, aim, design

mentaVpsychological attitude

morphological analysis
then, following that

syntactic processing

ambiguity
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vagueness

semantic processing

contextual processing

information about the scene/setting

rule of inference

the paraphrase problem

to understand
machine translation

automatic abstracting

speech understanding
figure~ graphic(s)
semantic understanding
man-machine system~ system that links

humans with machines
ultimate.. eventual

to compose.. to assemble~ to braid, to put together
in place of

demand~wish, request
Green

Lindsay

technique
\Vinograd

Woods

Schank

declarative

situation semantics
to flourish, to thrive

prototype
steady,ho~,proper

tendency, trend

machine translation

translation

completely automated machine translation

human-aided machine translation

machine-aided human translation

(human) hand, (human) assistance

aid, assistance, support

support, aid

source language
editing
pre-editing
target language
post-editing



tI~mWJ~

~~~~

~gfJ~fi

filtllilt
3fT1Jit
eprB,~mjjit

a,§~ra'U~

r)~ -t7Y--
?~-j--

¥ti
t::.t:"
tI~D&RliJf~

~~R&R

~/J\~fiffi

illim
~f{f

§ iJJ § m~I:!mrp'

~~~

~JE(j(]J!fR

~·tI

ti~~~DJJ

fT-;-IjJQ
Mi~C9Q

I:f1I1i
=t / i' 'J ~-)V*~
~_ilIg

~{klliR~AT.b.

MJJ-gli~

J1I..-gm~
m~fct

. 7-6: IttaIJiRJftDfi

n~9aJ.lfim

~~altMt1TCF_

jlfijl~§jft~fftftm~
m¥~m~P£~~

!t!-~m~_

2~mrf~

9U'
fl~ttt;N)(~

ftfit1
ffr,mm~_

:/AT.b.~m

~~

~jj

flJm~m~~

~BJJ

~~l¥JtJ:~i\:

:t: fJ -1 I.:/:; 3 tJ~t=.

:;Y3T/-fj-~

.:v71/-17/~9

T3?-eY*'7~:f

1:Jr)*'7~:f-

"f-.:L? 7J /7/:f*rJ~:f
~J:f/'J.jJ /*/-V9

;f-"JJ1iF/Y:?7/:t:::J..?
'7/::t$/Y9
j]~39t.3?tJ

7-3!J~/

t17
~ ~ry7/'J~~3 J) ~.:c/

-11/tJ-1
t:T1 T:f-7/tJ l'
7"1~

-if1--e1T:fI/~3

?-S~Q

~tG~~9~

7-.:L r)~./
~ :/ i' IJ ;t-)v:$7·-1 jj :?
;f-~3'7yr)*'7

I1:t~*/Y?~ATb.

71~/7"/=Ij57

I) 0 /7/:JjJ?
tJ '/J\ 'Y fct

*"/.y? ~3 'J ~;"/tJ-1

7"/7"/'J·fJ1 t;\=-:;~3

I) 3 97/=J?'1 ~ 3 9~~ 3

3;~)-C7/:J·--e1 t1' :;~. 3

-7 /1 Y7/:J':;~3

=7/:J~~3

tJ jj? =¥:;::J.. 'Y 7*:'" ':T /
~3'7~3

-e/t/3?:f~~3

~AT.b.~/39

Y? 'J.
I'?D?
'J 3'7~~3':/~~3
t~;{1

7171 T:.FfJ:-71 ~'=1=-

-98-

machine aided (type)

searching through a dictionary

searching for example translations

direct method

transfer method

interlingual method

multi-lingual translation
\Veaver

Wiener

letter

ho\vever

research on machine translation

translation of language

underestimation. undervaluation

confrontation.. facing directly

government

Automatic Language Processing

Advisory Committee (ALPAC)

negative opinion/view

turning point~ opportunity ~ chance

financial support

to cut off~ to stop

starting with .. beginnning with

discontinuation, interruption

University of Montreal

weather report
English-French translation system

computational linguistics

theoretical linguistics
vigorous, active

processing stages in translation

dictionary for analysis of source language

reference dictionary for both languages
dictionary for generation in target language
monolingual dictionary/glossary

bilingual dictionary/glossary

to manage~ to get by

scientific and technical documents/literature

specifications

dictionary/glossary of technical terms

special for the system

translated term, foreign language equivalent
registration

user dictionary/glossary

explanation

fixed format



ft~P$

~)tO)Jt

Jt~

*:/Y? I) 'Y
Y?7+:/0)~'Y

:/::L9:/'Y

leveVrate of translation accuracy
translation quality
completeness, fullness, substantiality

~1*T-~J'\--A

~~T-~.A\--A

mT--~J'\-A

t1§~f*T--~~-A

~1*~fJm

~*-gm
T-~W!fFmtm

:J'Y~

tJj~

ft'5
ffiM*±
-tt://-e:fiJfjtPJT
... ~~d:G~

tJ:/7-1T-~J'\--A

tJ-1'JtJT--~~-A

'&>~T-~J'\-A

V.:L/7J/7-1T--~~-A

7J:/7-17J:/r:
7:/-tt?7/::J
T-~'JtJ'"!t=t-/9

'JtJ~

:8'5
ffiM~-v

-tt//-e7/=t-::L9~3

relational database
hierarchical database
network database
semirelational database
relational complete
search language
data manipulation function
Cockl
creation, founding
to owe (something), to bear (a burden)
ffiM Corporation
San Jose Research Center
starting with ..., beginning with ...
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conceptual model
relational model
to isolate, to detach
functional dependency
multivalued dependency
join dependency
attribute set
incomplete cycle
expressable, representable
synthetic method
lossless join
reverse/inverse operation
decomposition method
to return, to give back

±~:

2lJ{~ffi

~UMi:lf

~)l

~:lf

~1Joo

~~=F~

~i*R~

~i*~~

-ltlti~J~

.t5 ~~:
=:Jry1J/7-1
'J'7~~~

0:/7+:/
7-3~~

~*'7~:/
I;- :/-tt? ~ .:L -31+:/
tJ :/7-1-31+-1 A'7
tJ /7-1 0/,1)

-1'Y1J/t-1t-1Y?

mainly, primarily
binary relation
creator, founder
paper, article, thesis, treatise
author
many fields, many directions
means/method of searching
relational algebra
relational calculus
integrity constraint
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dependency

practical~ in terms of practical application

standpoin~ viewpoin~ in terms of

difference~discrepancy

before ~ .., prior to ...

a certain degree, a certain extent

beginning

general trend (of the times).. current thought

artificial intelligence

behavior. action

command~ order.. instruction

learning, studying

brains, intenect~ head

external information~ infonnation from

the outside world

vision

dimension

search

image understanding

speech synthesis

sentence generation/production

planning of a robofs actions
category

factual knowledge

theorem proof
trial and error search

absolute certainty

outside world, external world

self-organization

detection

meta-knowledge

formation

psychological research

cognitive science

birth
chess-playing machine {computer science}
McCarthy

automaton research

Dartmouth College

imitation, mimicry

origin, derivation, history

automatic proof

general problem solver

answer, solution

factorization (of a polynomial)
active, proactive, aggressive, positive
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to take up
vision

artificial intellingence machine
{computer science}

knowledge management
dedicated machine, special-purpose machine

{computer science}
inference machine {computer science}
high-speed execution
semantic model
semantic network
to use frequently/often
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thought process{es)
flexible
synthesis, composite, combination
list processing function(ality)
unused cell
chain, connection
new, novel
to take off, to undo, to detach
unnecessary cell
group
recovery, retrieval
garbage collection
branching

image acquisition or production
transmission
storage and retrieval
measurement, instrumentation
optical image processing
image input device
visualization
tissue, texture, organization
two-dimensional cross section
image enhancement
distortion correction
image reconstruction and restoration
thresholding, threshold operation
region segmentation
texture analysis
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shape analysis
statistical decision theory
to copy, to duplicate, to photograph, to transcribe
waveform analysis
medical image processing
pattern measurement
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control of image input and output devices

image data management
virtual memory function(ality)
large image
partitioning and processing function/capability
quad tree

special purpose language for image processing,
language dedicated to image processing

menu selection
interactive function(ality)
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voice, speech (sound)
attention, notice
object pattern
earthquake waveform
electrocardiogram waveform
one-dimensional waveform
design/engineering drawing
map
line graphics, line drawings
photograph
representative, example, model
gray(-scale) image
three-dimensional image
dynamic image
compression
frequency analysis
statistical pattern recognition
structural pattern recognition
interaction between characteristics
positional relation
to perceive, to grasp, to catch sight of
identity
similarity; analogy
world of objects
practical system
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method of superposition
theory of discrimination
observed pattern
classification/discrimination pattern
simple matching method
canonical matching method
simple similarity method
subspace method
multiple similarity method
weak, feeble, unskilled
complementary
character, nature, personality

complete set of common/shared properties

relation(ship), relevance, associativity
prerequisite, precondition
self-contradiction
philosophical
story, chronicle
culture
without reaching/attaining ...
observed space
to order
to cover, to stretch, to spread
feature space
without carrying out ..., without conducting ...
extending through many stages/cycles
local features
large-scale features
sequence, order
pattern space
feature pattern
contiguous/adjacent relation
graph structure
ideal
discriminant function
should do, ought to do
several thousand types/varieties
detailed categories, subclassification
isolation
without contradiction, free of contradictions
previous century
graphics recognition
image recognition
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three-dimensional image recognition

moving images/video recognition

waveform recognition

speech recognition~voice recognition

interest

pressing issue~ issue to be dealt with first

digital signature

originator, sender

correctly, propedy

the person in question, the person himselflherself

text

authenticator
to send

signature
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file transfer protocol

unit for handling

establishmen~establishing

release, disengagemen~liberation

virtual file

identifying information

disappearance, annihilation

file attribute

updating, renewal

recovery

restart

service provider

high-reliability service

repair

user repair service



Lesson 8: Mechanics I (pressure and vacuum)

8.1) fH IJ ; affirmative clause + Rl 0; negative clause + Rl 0; m~ tt<
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transfer pump

evacuated container/vessel

specified/designated space

gas molecule

exterior., outside

entrapment vacuum pump

operating time. hours of operation

(at) that time" (at) that point

reconstruction., regeneration" playback

operating time

physical \\~oIld" outside world, the externals

really., truly. entirely, completely

blockage~ shutoff, isolation

entry, penetration, trespass. invading

there is no ... at all, ... does not exist/Occur at all

bulk viscosity

principal stress

mean/average pressure

stillness,rest,reJXlSe
uniform, even

linear motion

action, operation

continuation, persistence
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the near future

cache memory

effect

to change, to vary, to be different

vacuum

polarization

charged particle

Tomonaga Shin'ichirou

electric charge.. quantity of electricity
true., actual

to rearrange, to recompose

renormalization theory
presenting.. submitting
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8.3) C ~ ~ t1~ [used as an introductory word]; C ~~ l: [used as an introductory word]

tJiUjifiiT
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technological innovation
measurement and control equipment

fluctuation
to make a hole

high temperature
release, emission, desorption
luminescence

elastic type
pressure gauge, manometer
diversity, great variety
pressure measurement in general

~ tJ / pipe
{Note: When this kanji appears as a word, the reading tJ /' is usually given if the context refers to a larger diameter,
rigid object, but the reading <ti. is usually applied if the context indicates a smaller diameter, flexible object. }
A D v~ lJ <"t> inlet, intake, entrance
~OO~-f* -Y/~ /-e/?71 entire cross section
~Lmt '7 / 1) =t. '7 turbulent flow

--r0)9<"
~mtl

V1 / JV:A'J;t\JJ
--rc:n~b

V1 / Jv:A';t':7 ') 3 7

immediately, soon thereafter
outside, exterior, outer part
Reynolds stress
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{}[f§Jml3t
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b.7//\1 ~'/

t::.-ctd.~~/'J 7
z:.X~

J6~<

V'J7t/
*/'A'7

turbo-molecular pump
low molecular weight
compression ratio
heavy, serious, severe

dispersive elastic wave
phase velocity
extremely
group velocity
infinite medium
longitudinal sound velocity
to pass beyond, to cross over

to go through, to pass through, to penetrate
line of magnetic induction
number of lines
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to pause.. to be interrupted

ultimate pressure

maximum operating/working pressure

at or below atmospheric pressure

pumping speed

high-vacuum valve

pressure domain

primary coolant
pressurized water light water reactor

boiling \vater light water reactor

high-temperature gas-cooled reactor

vacuum

outside air pressure

pressure
theoretical physics

really~ trolY~ entirely, completely

degree7 extent

degree of vacuum

height~ degree~ extent

reverse~opposite

confusion, chaos7 disonler
. to invite

name

custom

low vacuum

high vacuum

pressure domain

for convenience, as a matter ofconvenience

division~ section~ classification

significance~meaning
pressure range
addition7 note, appendix

atmospheric pressure

pressure difference/differential

gas

to change~ to vary~ to be different

medium vacuum
fluid
air

extent~ degree
pressure state
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microscopic

molecule

extreme

outer space simulator

molecular condition

dilute/rarefied gas
ultra-high vacuum

gas phase

vessel, container

surface

gas molecule

adsorption

has advanced one step

solid

inciden~ incoming

adhesion" attachment

formation/accumulation of a monolayer

several dozen seconds

several hours

extremely high vacuum

to press, to urge, to draw near

pressure measurement

under development, (in the process of) developing

vacuum pump

airtight vessel

first

to carry away

second

capture

transfer pump

volumetric transfer pump

kinetic vacuum pump

entrapment vacuum pump

used to transport a fluid
similarity, analogy

with a long history

oil-sealed rotary vacuum pump

diffusion pump

turbo-molecular pump

point of view

sputter ion pump

getter pump

cryopump

evacuated container/vessel
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interior, inside
specified/designated space
exterior, outside
exhausting, evacuating, removing
to continue, to keep on, to pursue (an activity)
endlessly, without limit
operating time
blockage, shutoff, isolation
failure, fault, break-down
sudden, abrupt, unexpected
entry, penetration, trespass, invading
operating time, hours of operation
limit, constraint
(at) that time, (at) that point
reconstruction, regeneration, playback
physical world, outside world, the externals
there is no ... at all, ... does not exist/occur at all
in the following way
to trap, to confine
swelling, expansion
movement, migration, mobility, mobile
contraction, shrinkage
change
intake, inhalation
transfer
piston pump
Roots blower/pump
momentum
transport
mechanical
molecular drag pump
fluid driven (type)
sorption pump
sorption
sorption pump
cryosorption pump

chemisorption, chemical adsorption
getter action
sublimation pump

bulk getter
getter ion pump
electric field
magnetic field
excitation
ionization
orbitron pump
evaporation ion pump
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condensation
uniform, standard
pumping/exhausting mechanism
have been combined
method of classification
cryogenic pump
ultimate pressure
maximum operating/working pressure
at or below atmospheric pressure
pumping speed
roughly, approximately

vacuum gauge
pressure gauge, manometer
mixed gases, gaseous mixture
total pressure
partial pressure
total pressure gauge
partial pressure gauge
unit area
normal direction
mechanical
physical quantity
indirect
liquid level manometer
mercury manometer
diaphragm gauge
amplification
~cLeod(vacuumn)gauge

radiometric force
Knudsen (vacuum) gauge
thermal conductivity (vacuum) gauge
thermistor (vacuum) gauge
thermocouple (vacuum) gauge
Pirani (vacuum) gauge
viscosity (vacuum) gauge
gas density
ionization (vacuum) gauge
Geissler tube
space-charge (vacuum) gauge
listing, enumeration
difficult to say
to weight, to apply a weighting factor
addition, summing
understanding, comprehension
absolute temperature
Boltzmann constant
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temperature
normaVordinary temperature
vacuum domain
solely, entirely, wholly
mass spectrometer
operating/working pressure range
mass spectrometry
resolution
operation
operating pressure range
emitted gas
ion source
to that extent
discrimination
maximum
mass number

vacuum deposition
substance, material
heating
evaporation, vaporization
sublimation
vapor, steam, water vapor
thin film
substrate
surface coating/film
optical component
reflective coating
antireflective coating
electronic component
semiconductor integrated circuit
thickness
formation of a solid layer
residual gas molecule
chemical reaction
collision
thin-film forming substance
chemical change
decrease, reduction
rate of arrivaVdelivery
high purity
clean
surface layer
research on physical properties of surfaces
isolated areas, islands
deposition
uniform, even
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polycrystalline film

monocrystalline film

deposited film

adhesion

film deposited by sputtering

film/coating thickness

easier

composition

crystallinity

ultra-high-vacuum deposition

molecular beam epitaxy

vacuum valve

valve

inlet, intake, entrance

outlet, vent, exit

right angle

to bend
L-shaped valve

straight-through valve

valve body/casing

allowable/permissible leakage
to close

severe, strict

interior of the valve

materials of construction

(amount of) outgassing

when the valve is open
gate valve
aperture, orifice

high-vacuum valve
ultra-high-vacuum valve

vacuum seal
neoprene
viton A

lubricant
process of opening and closing

some (amount)

temporary

to leak
valve element
mechanism of movement
metal bellows

form, format, embodiment
packless valve

in principle, as a general rule
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heat degassing

exceptional

Teflon®
polyimide

heat resistance, resistance to high temperatures
organic material
sealing material

gold

copper

metal gasket

precise

variable leak(age) valve

vacuum polarization
charged particle
electron
photon
(the study of) quantum electromagnetism

uncertainty principle

electron-positron pair

quantum mechanical

fluctuation

interaction

exactly, just, precisely

electrical polarization
effect
apparently

polarization
apparent
infinitely large

electric flux density

(the study of) electromagnetism

to make a hole

Tomonaga Shin'ichirou

electric charge, quantity of electricity

true, actual

perhaps, maybe
future
to rearrange, to recompose

renormalization theory
presenting, submitting

contradiction

to assemble, to construct, to fabricate
scattering
angle

scattering angle
to pass through, to pass by, to pass (an exam)
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Uehling term

vacuum discharge

several ...~ some number of ...

gas discharge

ionizing collision

mean free path

distance between the electrodes

discharge space

(electrical) discharge

contribution

accelerating

impact~ shock!, impulse
anode material~ positive electrode material

occluded gas
ionization
releasing., emitting, desorbing

cathode, negative electrode

secondary electron

voltage at the beginning ofdischarge
electrode material

surface treatment

method, way

occluded substance!body

electrode material

luminescence, radiation, light emitting
vacuum arc

vacuum spark

insulator

laser irradiation

third electrode

inducing, evoking, causing

heavy current

surface, plane, face, aspect, side
boundary, border

both sides, either side

to exert against each other

among them, before long
perpendicular, vertical

to push against each other
plane/surface of action
to face (in the direction of)

normal stress
direction., orientation
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stationary fluid

unrelated (to), independent (of)

at each point

fixed/constant value

tangential stress

to appear

stress tensor

Kronecker

hydrostatic pressure

negative/minus sign

normal {math}

thermal equilibrium

thermodynamic(al)

state quantity

equation of state

to link. to connect~ to bind

density
molecular weight
ideal gas

gas constant

ideal/perfect fluid

approximation, approximate

viscosity~ viscous (nature)

flow velocity

bulk viscosity

so long as

principal stress

mean/average pressure

local(ized)

pressure fluctuation

pressure distribution

pressure gradient

viscous fluid

(taking) care, (paying) attention

must do ...

contrast

compressive stress

when stopped y while stationary

in motion, while moving
regardless of ...

measuring instrument

barometer
vacuum
several hundred

high pressure gauge
pressure system
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differential manometer, differential pressure gauge
minute, miniature, microscopic
micromanometer
absolute measurement
primary manometer, primary pressure gauge
calibration
secondary manometer, secondary pressure gauge
liquid leveVcolumn (type)
dead-weight piston (type)
weight
equilibrium, balance
elastic type
electrical resistance type
piezoelectric (type)
pressure-sensitive element
brass
phosphorus-bronze
beryllium-copper
stainless steel
special(ty) steel
material
machining, processing, finishing
Bourdon tube
vacuum chamber
thin
round, circular
wavy, undulating
metal plate
to glue together
circumference, outer boundary
soldering
displacement
strain, distortion
electrical
conversion mechanism
indicating, designating
strain gauge .
adhesion
vapor deposition
single crystal
diffused resistance wire gauge
quartz, rock crystal
piezoelectric element
internal combustion e~gine

internal pressure measurement
liquid level/column type
atom
ionization and discharge phenomena
electrical output
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pressure transducer
pressure transmitter
remote measurement
pneumatic transmission
pressure transmitter

Toricelli
to surround, to enclose
glass tube, glass tubing
column of mercury
to balance
height
vicinity, neighborhood
differential pressure
for use as standards
precise measurement
from ... to ......
to occupy a position
principle of measurement
method of absolute measurement
method of comparative/relative measurement
fluid pressure
ultra-high pressure applied in the solid state
dynamic pressure
impact pressure
gravity, gravitational force
elastic force
domain of fluid pressure

column of liquid
weight, counterweight
dead-weight method
standard
reproducibility
pressure effect
elastic deformation
piezoresistance effect
piezoelectric effect
diversity, great variety
pressure measurement in general
metal
plastic deformation
molecular number density
number of molecules
solid pressure
approximately, about
lattice constant
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ruby fluorescence
phase transition

fixed point of pressure

calibration standard

shock wave

propagation, transmission, spread

compression phenomenon

to propagate, to be transmitted,

to be handed down, to be conveyed
particle

mechanical

thermal
volume

joule

per ...

cubic ... {units}

liquid
columnar
value of gravitational acceleration
bottom

to produce, to yield, to arise

verticaVperpendicular direction

additional word(s)

to append, to add

absolute pressure
gauge pressure

overpressure
common symbol/abbreviation
symboVabbreviation for units

International System of Units (SI)
newton
square ... {units}
characteristic, proper, intrinsic
system of units
dyne

gravitational units
kilogram-force, kilogram-weight

~arn-force,~am-weight

yard-pound system

pound force
system

present, current, in force

(numerical) coefficient
to multiply
meters of (a column ot) mercury
gravitational acceleration
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pressure vessel
nuclear reactor
reactor core
associated structural materials
receiving, receipt, harvest
primary coolant
pressure-resistant vessel
design and fabrication
issue/problem to be considered
light water reactor
thick walled
prestressed clad steel plate
gas-cooled reactor
large steel pressure vessel

limit, limitation, bound
made of ..., made in ...
high tensile-strength steel wire
to bind, to tighten, to screw down
improved/increased tensile strength
reactor vessel
high temperature
high pressure
neutron beam
gamma ray
to excel, to surpass
tolerance, resistance
pressurized water light water reactor
boiling water light water reactor
high-temperature gas-eooled reactor

compressor
work
to send out, to send forward
discharge pressure
blower
displacement compressor
turbocompressor
reciprocating (type)
rotary (type), rotating (type)
compression efficiency
discharge gas
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pulsation

kinetic energy

axial flow (type)

cenbifugal (type)

small (sjze)~ compac~miniature

strength, meri~ advantage
to influence, to control
easy to ..., easily ...00

one stage

multistage compression
hydrogen

oxygen

chemical synthesis

liquefied petroleum gas

nitrogen

liquefied gas

carbon dioxide

cooling

air separation

storage

transport

compression ratio

internal volume of the cylinder

volume of the combustion chamber

stroke volume, piston displacement

to move

automobile

the atmosphere

inlet/intake (side)

outlet/discharge (side)

gas flow rate
amount of gas
ventilation (side)

back/reverse flow

to balance

amount of back/reverse flow
pump casing
crevice, crack, opening, gap

rotor, vane, rotary blade

speed of rotation
jet blast/stream

thermal velocity
low molecular weight
heavy, serious, severe
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end (surface), edge
cylinder
cylinder, column
vane, blade
eccentric rotation
airtight seal
lubrication, lubricating
oil
compression and discharge/exhausting
mechanical pump
level, mark
two-stage, linear (type)
rotary vane pump
Gaede rotary vacuum pump
rotating cylinder/shaft
opening cut between two halves
to insert
oil film
fixed cylinder
sliding (against/past)
rotating element
discharge
cam-type rotary pump
alternative name, alias
Senco rotary vacuum pump
to push
cam
to furnish, to install
Kinney rotary vacuum pump
equipped with a hole in the side
prism
reciprocating piston, rotary plunger
inner surface
venting/exhausting action
steam, water vapor
first half of the compression process
equipped with a valve
small hole
discharge valve
equipped with (this) mechanism
gas ballast (vacuum) pump
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Lesson 9: Mechanics II (motion and flow)

9.1)._ tJ\ ~-e~Q; _. Q)~dJiJt _ fj\6 ~4jQ; tf:tftt f>(~1) _. jJ~ &3~~~;
ttiffJ\l::..~~? C. _. 'IJ\ 6 -e~Q

~~JI§~

1J~

&mt..~

~~ .

SWi1JrtJJ
~~tJ

/\.-1:t- /~i:;'l /
:J ry 1\1
5' :/ Ij .:l. r) .:L'/ ?

;;f:/,/\

7//\/*9:19
:t:T:/,I) 3 -7

mean/average (value of the) field itself

gradient

turbulent transport

total reflection

sound wave

propagation direction

electromotive force

9.2) connective form + d:J.~

EilH
~fl

1<1J~~

fl::~I*Jv~-

~flf(jfll7} iff
fJt.~1ff

~ii~tJ:

~tJJ~

... ~ ...... tJ\6mDa
~~t~

7t~t1'JmltJ

£~A~? r.J~'

~~

~~5t7t5ttfj-

9.4) ilUji

~ffi1iff*

~1*i1rf
I1J
J±1Jt1ttJi

~:f-:L

*/1) 3 '7
jJ I) 3 tJ /\'/T/
11 ti ? I.*JI!:¥-

~1Ar)'J?t:J/:1

~3?fJ1'Jr)

7"'/T.:f-fct

1\ ~?t~
... ~ ...... tJ\ 6:J /:t- 3

:5~t~

:1/~T1~/t:'7

:t-~::l- /'A r\.? i' J)';

t:t=-n-1
t:t-:ff17/:J '77*/t.:t-

VY-!f,'f I) .:t r) ~-1
}\? 1)

}\/J) .:7-9
:>9
7':1 1) 3 ?T1 :J ry

petroleum~ oil

fuel

thermal power generation

chemical energy

great majority

ideal gas

logarithmic velocity distribution

boundary layer

universal

wave theory
to base h. on ......, to find support for ... in ......

intramolecular vibration

normal spectrum
infrared
infrared spectroscopic analysis

real fluid

separation~ peeling~ coming off
wake

swirl

pressure drag
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9.5) ... ~iMC~

:n~Et9I*,)lt:¥

I*J$I*')v:¥
x.*,)v:¥--f*ffJlfj

~5iA~7 l')v
~frj~J:

:1 1) A'b.Jt7f~

@ffimTJt7f~

ilI~7i

~~7i

7f~~~

~Sjj)}

~F~~tt

9.6) ~:t9

{ttiA~l1l

~~t~[jt

~-C~

~7!ft~l1l

~tJ~ll"Jtt~

1*fI-tE(J)
J±tJ-~(J)

~d:~ tJ'~~:

EI~W

-~itJ{fj

=::z.-I'/
tltt
;tc:3b~

~J~*
if.t1*
~~~Jlffl

~7tJ*!]!

IE~1Jf~J:\

I) =\=-tJ 7 T=\=-X.*,)V:¥
T1~I*,)v~

x.*,)Lt~-*'J~/'J 7

~ =\=- tJ -1 A ~7 l')v
1~/~J:

'/IJ A b. J / :J 9 =t:
jJ-1--e~:Jt)y:1/:Jt)=t:

:t:/t:t:711
I./t=t-711

l>iJ~ t] =\=- 3 9 y /=t:
T/~~~

l::-e/71~-1

7~17~~

1) 39T=t:",,/jJ

T1;t/*,~7/

~'Y~1V-1~

9-c~

:J9;t/*~7/

*'~ I) =\=-ti 7 T=f--e1 y~
~-1~=t:1'YT1(J)

7~ 1) 371 'YT1 (J)

y~/jJ1

-1 'Y J\ /*9 '} 7

Y'YT/71
1) ::z. 9-91
1J7T3'7T=1=-39
""/7'/7/lJ
't1:/::z./*9T1Y=1=-

adiabatic

above, no less than, greater than or equal to

~echarricalenergy

internal energy
law of conservation of energy

infrared spectrum
previously, in the past
pris~ spectroscope
diffraction grating spectroscope
near infrared
far infrared

optical resonator
electro~agnetic field
nonlinearity

neither created nor destroyed
quantitative change

low-te~perature heat source
absolute zero
to discard, to throwaway
high-te~peratureheat source

the~odyna~ic property
with/of constant volu~e
with/of constant pressure
by far, far and away, far off

natural world
general law
Newton
inertia
to put in order, to bring together
mass point system
fluid
extending and applying
variational principle
canonical equation
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Lagrange

Hamilton-Jacobi

Newtonian mechanics

relativistic mechanics

stillness, resting, stationary, static
linear motion

action, operation

continuation, persistence

inertial system

to pick out., to select

size

scalar quantity
mass
to exert~ to affect

mechanical action/operation
vector quantity _

third

action and reaction

on the same straight line
opposite~ opposing~ resistance

theory of relativity

quantum mechanics

electromagnetic action

law of conservation of momentum

to replace~ to substitute

classical mechanics

second order (equation)
beginning

pattern, figure, design
four-momentum

four-force

proper/characteristic time

universal

rigid body
deformation. transformation

Hamilton's principle
Heisenberg
wave mechanics

Schrooinger

wave equation

free vector

one kindltypelvariety/species
angular momentum
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linear momentum
electromagnetic field

position coordinate

Planck"s constant

differential operator

conservation

physical system

external force

resultant force

internal force

coexistence

intermediation~mediation, agency

to some degree

internal resistance

Ne\vtonian fluid

stress
speed of deformatiOD~deformation velocity

linear function

Navier-Stokes equation

to contract, to shrink

equation of continuity

solid wall
-adhesion

boundary condition

boundary

flow velocity9 flow rate

solid surface

coefficient of kinematic viscosity

dimensionless number

Reynolds number

orderly, regular~ well ordered

laminar flow
secondary term, second order term
viscous term

Stokes' approximation

sphere
Stokes' law

uniform flow

columnar body/object
to exceed~ to pass~ to go beyond

steady-state solution

nonlinear teon



boundary value

returning, concluding

Couette flow

circular tubeJpipe

Poiseuille flow

approximately parallel flow

linear theory

9lT (J):' -t to leave behind

t1R~ft -t /71 jJ linearization

;tt- /Q)1iflit ~t-/(J)*97-1~:f. Oseenequation
mt_~ r) .:l- 9 -e /tJrt~ streamlined (type)

tstt(J)~< */'t~ (J)~ < (where) viscosity is effective
Jl~MilI :t: 3 r) tJ -1 7;f: / near the boundary

-S'~*,,~ behavior, conduct
Jl~1I =t: 3 r) j] -1 'J ry boundary layer

~Uii ~:t:-~ / wall surface

J¥-1& ~1 J\ / flat plate

¥ff-tiim ~l' :J 9 -1 =r 3 r) I) .:l- 7 parallel and uniform flow
3 t::.. :Q 65 t:..~ to hit~ to strike~ to dash against

!L_-a "7 :/ -if ~/~ disordered~ confused~ cluttered
&i1rt "7/,1) .:l- r) turbulent flow

~v) f:~~ It) dull, blun~ sluggish

tfti :J r'J*9 behind, back, rear
{$mf 1\ /' ') :::L '7 wake
~$ :J r) 7~ back, rear

11DiifiJf1t1 'J ry I) .:l- r) :t: 3 ? jJ -1 'J '7 laminar boundary layer

!LniJJlJfIl 7/,1) .::L t):f- 3 r) 13 1 'J r) turbulent boundary layer

il3 t /'1 transition
sg tJ /' pipe

{Note: When this kanji appears as a word~ the reading 7J / is usually given if the context refers to a larger diameter,

rigid pipe, but the reading <tf. is usually applied if the context indicates a smaller diameter., flexible tube. }

Ifili~f* ~/~ /~/~~ entire cross section

... I:t>t~ fJ extending over ...

ClJl.M I) /' jJ 1 :r critical value

1&Jf- I) /' fJ 1 - critical

_mlCJE~a t/717/71 1) [J / linear stability theory
~~f;t 7-"-1 :; 3 r)f;t regular, stationary., steady
JjjllM 'J ry 'J ;l. r) iJ -1 laminar flow solution

fl/J\titl l::~ 3 r)~ / -:1? small amplitude

mtd~hit:Q 1J)~ tld!>hit~ to superpose

m~~~~~ ~A9~/A97~~ ~~~~m

JMii~JEJ]!re 'J 9 I) ~ ? 7 /7-1 1) 0 / laminar flow stability theory

IflfTi1rf ~-1 :J 9 I) .::L? parallel flow

;t7· '//x-7:r.Jv" ;ty · '//-::(-7.r.Jv l' Orr-Sommerfeldequation

~fi~ *ryT~~~

~W~ ~37~1~

Mlfi =t-j=-~?

?I~l'~~h ~I~~®~~h

Pl~ I/j]/
~7A~~®mn ~7A1~®~~n

~~~fi~ ~/'~~1J'7~~?

_~~~ t~~-1UD/

viscoelastic fluid
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tJ/3
:;jJ/~'J/'t1

~/';-14' './/-(:-1
-e/71 *</~./~~

l::-t/71 */~·/'~1

TI/~·/-e1

~·/t13J?

*/t~T1::rry

s<n~

l::: =.:L- I' :/ I) .:L '7 ~ '7
., fJ;try I) 3 tI
9fJ'JtI~

t'Y-t:/t-1-:/"/
=t-3~'7

t:=.:z. - ~"/ I) .:L?~l'
=.::t- f' "/IJ:::l-? ~ry

I) D/T=t-fct
ct)~:?~\lt)

-*;,-121'1),/
t):::l-? ~ry:;3 '7~1

:J'77/~

I)::J. ry ~9
T17"'-::Jr)Yr.;
/\114

l::T -1 ~ 3 '7 I) .::t '7 ~ '7
~~t11).::t'7 ~9

~·17~/ ~ 1).:l-9 ~9

elastic property, property of elasticity

elasticity~ elastic (nature)

to have both~ to combine ... with ...

\'iscoelasticity~ viscoelastic (nature)

high-molecular-weight/polymeric substance

rubbery liquid/solution

spinnability
elastic body

single-valued relation

elastic

viscous

to behave (as)

elastoviscosity ~ elastoviscous (nature)

participation~ involvement

time dependence

deformation dependence

linear viscoelasticity

nonlinear viscoelasticity

delayed/retarded elasticity
elastic after-effect

viscous drag
to be delayed~ to be late

non-Newtonian flow

shear stress
shear velocity

tangential component

behavior, conduct
DOn-Newtonian fluid

Newtonian flow

theoretical

treatment
trouble, difficulty, care
coefficient of viscosity

state of flow
macromolecule7 polymer

flow
internal structure
failure, collapse, fracture

thixotropy

unsteady flow

pseudoplastic flow

dilatantflow

friction
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contact

relative motion

about to begin

contact surface

prevention, inhibition, blocking

tangential direction

objects in contact

the other, countetpart, partner

frictional force

whether (it) exists or not

static friction

kinetic friction

dynamic friction

contactsurfac~undary

sliding friction

rolling friction

continuum

mechanical energy

heat

internal friction

to push
normal force

coefficient of friction

coefficient of static friction

coefficient of kinetic friction

about toca~ about to give rise to

maximum static frictional force

inclined surface

drag9 reaction

to place ... on ..., to give a ride, to impose

slope, inclination, tendency

to begin to slide

angle of friction

to slide

between/among

by custom

cleanliness

presence or absence, existence

humidity
material constant

contact area

relative velocity

Amonton's law

Coulomb's law

some (number ot) points

intermolecular

adhesion

rupture

unevenness, roughness
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to move up and down
to lose
convex portion
to dig up
primary cause/source/origin
smooth, slippery, glassy
soft, limp
hardness

the above equation
to become wet
to be very large or very small

empirical law
to supplement
portion where molecular adhesion occurs

law of conservation of energy
resultant force
path, route
unrelated, irrelevant
mechanical system
conservative force
potential energy
amount of increase
internal energy
first law of thermodynamics
closed curve
to surround, to encircle
amount/portion of increase
influx, inflow
Poynting vector
of course, as expected, still
is created or destroyed

chemical energy
sound
light
nuclear energy
physical system
sum (total)
to close
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energy conversion
heat energy
electromagnetic energy
light energy
interconversion
petroleum, oil
fuel
thermal power generation
chemical energy
combustion
steam turbine
drive, driving (force)
direct coupling, directly coupled
generator
electricity
to turn out, to produce
neither created nor destroyed
quantitative change
energy conversion efficiency
naturally, as a matter of course

pressure drag
reverse/opposite direction, backward
to put, to place
we shall consider, let us consider
subsonic flow
inviscid nature
separation, peeling, coming off
real fluid
swirl
supersonic flow
surroundings/periphery of a body
inviscid fluid
wave
consumption
wave resistance
shock drag
streamlined objectlbody
as much as possible
weakly
tip, leading edge
pointed, sharp
form drag
parallel
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~_MtfL x~'Y71:Jry frictional drag

ft!if£1J */"t1 1) 3 7 viscous force(s)

*$7} ~~177/ most part, greater part, majority

~JJlJft~ /\7 1)7/ point of separation

MtfLf*lt 71:J'771Ary drag coefficient
"FiJ~.Q ~ iJ~.Q to decrease

IPlNIl ~ry71 ~ same degree/extent

9-14: Jlj1.E

JMi1rf '/ ry I) .:I. '7 laminar flow
~v~ ~~~v~ fine, narrow in diameter
im~"fJ~'5 *~"fJ~'5 to mix together
~Wf :f-"t:f- locus, track
~F~~tJ: 1::71 ~ 3 rytJ: unsteady
~tJJmt ~/ ~ry l).:I.ry oscillating/oscillatory flow
~mJ{rjtJ: 7:f- '/7 tJ: irregular, disordered, unsteady
i1rt-f*1J¥1JNJ:\: I) .:I. ry~1 I) :f- jJ 7 *rJ T 1 ~:f- equations of fluid mechanics
7}~ //~ branch, fork
_-::>9 <"tJ: *-::>9 <"tJ: straight, direct, honest
71<i1rt A1 1) .:I.ry flow of water
OO:~ 73'./71 diameter
~~i1rt~ ./'\.1~/ I) w2 ry'J 7 average flow velocity/rate
iHx.Q ~X.Q to pass beyond, to cross over
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jlifrf,rre/M 'J rJ 1) .:I. rJT1 '/ rJ laminar sublayer
... ~:rd '5 ... ~:~'5 to follow along ...
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tJtf!1J tJ /"t1 1) 3 7 inertial force

*t~9 ~j:t~9 to fulfill, to attain, to perform
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-X-tt'Y'/?~ friction velocity
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~tlt~ll7}mJ{u ~1 Ary,/7 P.7~/-:f'/7 logarithmic velocity distribution (law)
m~ ~G~ roughness

9-16: !L~

f± ~j:G G column
1rt~ /\1 :J~ back, rear
Plifri 7/ 1) .:I. '7 jet
... ~:bt~ ":J-C extending over ...
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border, boundary
typical, representative
coaxial cylinders
vortex flow
then, after that
azimuthal direction
external disturbance
maintenance, preservation
disturbance
microclisturbance
stability theory
series of swirling flows
Ropf bifurcation
to pass (through), to elapse, to experience
nonlinear circuit
ecosystem
statistical law
mean/average velocity
fluctuating velocity
viscous stress
the right side
first term
turbulent velocity
Reynolds stress
wall
supremacy, predominance

immediately, soon thereafter
outside, exteror, outer part
strength/intensity of the disorder
dimensional analysis
dimensionless constant
logarithmic velocity distribution
physical assumption/supposition
statistical distribution
uniform turbulence
statistical theory
velocity field
Fourier component
wave number space
relatively low wave number
between/among wave number components
nonlinear interaction
sequential, successive
high wave number
transfer, transmission
dissipation
both wave number bands
viscous dissipation
wave number domain
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turbulent diffusion
floating
thermal motion
molecular diffusion
spatial distribution
time derivative
diffusion coefficient
mean free time
balloon
volcanic ash
diffusion
power, exponent
empirical law
Richardson's law
contrasting
relative distance
mean square
relative diffusion
energy dissipation rate
analogy hypothesis
smoke
daily life, everyday
natural phenomenon
celestial phenomenon
heavenly body
mean/average (value of the) field itself
momentum density
energy density
gradient
turbulent transport

turbulent heating
to be disordered/disturbed/chaotic
anomalous transport process
ion-acoustic instability
two-stream instability
plasma disorder
effective collision frequency
anomalous resistance
unit volume
heating rate
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electric current density
plasma heating (method)
to drive ...... into ... ,. to shoot ...... into ...
cylindrical configuration
axial direction
radial direction
application (of a force or potential)
to cause, to give rise to
radio-frequencylhigh-frequency heating
plasma process
temperature rise
la~ratoryplasma

cosmic plasma
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Lesson 10: Thermodynamics I (fundamentals)
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enthalpy
entropy
state variable
thermodynamic function
heat function
volume
weight, heaviness
weight, sinker
bottom
to take into consideration
amount of heat, quantity of heat
equilibrium position
adiabatic
chamber, compartment, room
Joule-Thomson expansion

heat exchanger
thermodynamic quantity
infinitesimal process
equal sign
reversible change
to be valid, to be applicable

thermodynamic system
heat source
absorption
reversible
minute change, differential change
Greek word
thermodynamic state
additive
extensive variable
thermodynamic temperature
inflow and outflow, exchange
spontaneously, of its own accord
always
second law of thermodynamics
partition
free expansion
to offset, to counterbalance
absolute zero
third law of thermodynamics
originally, by nature
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number of particles
number of states
disorder,randonrnness
degree, extent
irreversibility
Boltzmann formula
free energy
specific heat
thermodynamic quantity
basic, fundamental
grave, tomb
to carve, to engrave, to scratch
amount of information
logarithm
finite set
realization probability, probability of occuring

hot
cold
sensory concept
departure, start
skin
sensory element
exclusion, removal, elimination
quantification, making measurable
alcohol thermometer
mercury thermometer
to establish a scale
measuring, weighing
thermal expansion characteristics
sense of hot and cold
individuality, individual difference
thermal expansion
integrating factor
equilibrium system
reversible
to flow in(ward)
infinitesimal
total differential
infinitesimal change
kinetic theory of gases
translational motion
proportional relation
center of gravity
violence, intensity, severity
ideal system
energy level
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partition~distribution
factor

equilibrium distribution

thermometer

measuring instrument

liquid-filled glass thermometer

pressure thermometer

change in electrical resistance
resistance thermometer
thermocouple

dlermoelectric thermometer
thermallheat radiation

optical pyrometer

radiation thermometer
temperature range

intended use, purpose of use

resistor
noise voltage

noise thermometer

voltage

transistor thermometer
temperature sensor

quartz oscillator/resonator
resonance frequency
quartz thermometer

nuclear quadrupole resonance pheoomenon

resonance absorption frequency

sound wave

propagation speed/velocity

ultrasonic thermometer

cholesteric liquid crystal
color development temperature
liquid crystal thermometer
gas thermometer

temperature difference
subject/object of measurement
contact type
non-contact type

temperature sensor
difficult to satisfy
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error due to heat conduction
response delay, delayed response
temperature of the temperature sensor

in a thermometer
ability to follow/track
heat capacity
thermal contact
blackbody
non-black body
emissivity correction
thermal (material) constants
the former
body temperature
production/manufacturing process
monitoring, supervision, surveillance
diagnosis, diagnostic, examination
state of thermal equilibrium
temperature distribution
reproduction, reappearance

positional
temperature gradient

some multiple
intensive variable
possible, feasible
order, rank, precedence
centrigrade scale
Reaumur scale
according to ..., just as ...
physical property
dependence
agreeDlent,confonnance,concurrence
agreement, pact, convention
authority, power, influence
International Temperature Scale

greenhouse effect
the atmosphere
visible region
sunlight, sun's rays, solar radiation
transparent
temperature on the surface of the Earth
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daily life
confusion, mixing
latent heat
caloric
he
equal amount/quantity
inverse proportion
to dissolve, to fuse, to melt
ice
electromagnetic
electric current
generation/release of heat
Count Rumford
cannon, artillery
(task of) boring
essence, true nature
invariable, permanent
general principle
discussion, consideration
experimental research
middle, half, halfway
to take into consideration
self-evident, obvious
is nothing other than ..., is nothing but ...
to accompany
to push, to press
to exert mutually, to exert on each other
Maxwell's demon
we, us
electric refrigerator
inside the refrigerator
outside the refrigerator
consumption of electric power
Lord Kelvin
heat engine
explosion/combustion of gasoline
coolant
difference, margin, balance
conversion, switching, transformation
ocean

solution, settlement, cancellation,
dissolution, liquidation

perpetual motion machine of the second kind
to discard, to throwaway
quasi-static
slippage, discrepancy, lag
slowly, gradually, at ease
finite velocity/speed
low-temperature heat source
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high-temperature heat source
it should be, it ought to be
finite number of cycles
experimental procedure
quasi-static process
reversible process
irreversible process
inequality {math}
following, tracking, tracing
disorder, chaos, confusion
leaving ... as it is, leaving ... alone
even more, even further

unit temperature change
molar specific heat
molar heat capacity
external condition(s)
heat capacity at constant volume
heat capacity at constant pressure
fixed/constant magnetic field
fixed/constant magnetization
fixed/constant electric field
fixed/constant polarization

macroscopic
isolated system
invariant, unchanging, permanent
functional relation

phase diagram
system of matter, material system
equilibrium diagram
multicomponent system
component ratio
single-component system
phase rule
solid phase
liquid phase
boundary line
coexistence curve
curve
binary system, two-component system
axis, axle
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interim, intermediate, in between
separation
mole number
lever rule
tertiary system, three-component system
maximum number of degrees of freedom
alloy
degree of freedom
equilateral triangle
vertex
steric
multidimensional

equation of state, state equation
van der Waals
especially, above all
magnetic materiaVsubstance
magnetization
dielectric
electric polarization

standard formulation/prescription
convenient, handy, useful
thermodynamic property
constant volume
constant pressure
by far, far and away, far off
control variable
chemical potential
polarization

isotherm
illustration, diagram
isotherm
Boyle's law
hyperbola
critical temperature
critical pressure
critical volume
monotonic decrease



!!~J~

~7J~~1k

t::.C?J
flJLJ
~?J

-~
ft;1kl¥J~fO

~jt,:

:lFPJ~tJ:

:t-~-::J./T/*'Y 1) :t- tJ 7 tJ / A r7

~,t::.t::.LJ

~~?J

17~-::J./

~~1 A ry:::r:t- 'J r7 r;

reference point
thermodynamic function
to follow (a road), to trace (a path), to pursue (a course)
again, once more
to return, to go/come back
one circuit, one round
algebraic sum
therefore, consequently
irreversible
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Lesson 11: Thermodynamics II (applications)
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energy conservation
energy principle
mathematical inference/reasoning
to derive
without exchange, without inflow and outflow
can exist, is possible
to receive, to accept, to take in
differential form
line integral
to name, to term, to designate
minute quantity, differential quantity
supply, replenishment
to continue performing
engine
perpetual motion machine of the first kind

principle of increase of entropy
adiabatic change
equivalent
source of supply
to divide
Clausius' principle
form of expression, representation
adiabatic quasi-static process
adiabatic irreversible process

to line up, to be in line
Nemst-Planck theorem

single component
homogeneous
extensive {in the thermodynamic sense}
universal constant
actual measurement
we may choose any value, the value is arbitrary
temperature coefficient
to scheme, to devise, to playa clever trick
unattainability, impossibility of reaching
lowering
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thermodynamic stability
irrational, unreasonable
adiabatic demagnetization (method)
reaction
isothermal
isobaric
Nemst's heat theorem
undefined, indefinite, uncertain
at first, initially, to begin with
to deepen, to intensify
in terms of molecular theory
Boltzmann's principle
quantum state
count, total (number)
ground state
degeneracy
degeneracy
one after another, in succession
can go on solving
to add together
place, location
partition function
Helmholtz free energy

spectroscopy
spectroscopic entropy
based on this thinking
great majority
to freeze to, to be frozen to
some kind of
to dissolve, to melt
division, fission, split
still, even now, to this very day
same category/class/rank

adiabatic compression
specific heat at constant pressure
specific heat at constant volume
compression time
residence time
thermal velocity
time during which energy is lost
confining magnetic field
radius
conservation of magnetic flux
conservation of particles
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adiabatic process

to prohibit, to decline, to apologize

quasi-static adiabatic process

quasi-static change

isentropic process

adiabatic free expansion

periodic motion

oscillator~ resonator, vibrator

(bow)string, chord {math}

adiabatic invariant

the time before quantum theory

Ehrenfest
adiabatic hypothesis
to advocate, to espouse~ to recite

quantum mechanical form

transitional methodology

to argue, to discuss~ to debate

quantum state

Sommerfeld

raising of status

Schrooinger equation

adiabatic theorem

invariant

Boltzmann relation

invoking, quoting, claiming

to cut off, to sever., to block

adiabatic vesseVcontainer

one side, one party

initial state

right side

partition
left side

being filled with~ teeming with

final state
real gas
molar specific heat at constant volume

number of moles

second virial coefficient

to grow cold, to cool down

adiabatic expansion
cutting off, isolation



lt~lt t:*'Yt: specific-heat ratio

~ti~fi I'?;t/n71 isothermal process

11-8: ~~ll~~t

~ti~it I''7;t/~/n isothermal change
f*~JJ t;:'~~JJ while keeping/preservinglmaintaining/holding

11-9: 1::- ~~/:1

t:-I'~// heat pump
<~J:~j~ <~~~j~ to draw (up), to pump (up)
~It~ *'Y=r-n/ heat engine
7-7- air conditioner
~rfij~ =¥~7tr~ reverse/opposite direction
~fT~E =¥~'Y:J??/7/ driving/operating in the reverse/opposite direction
?I~~ T/*'Y=t: electric heater
(fJfJim~~ v1~t/~?'J?7 heating and cooling equipment

11-10: ~i!fIt

~1Jt~ *'Yn?-t:t/ thermal diffusion
~-m~ =t:/1'Y'J~1 uniform composition
im~~ :J /'::J?~'Y mixture
~~m~ :J?-t:t7/~3? crossing phenomena
'J v-~jj* 'Jv-:J?n Soret effect
tI~~~2 /?~:J?J\1 concentration gradient
T.:t 7 ;t-~jj* T.:t7;t-:J?n Dufour effect
7tflltlfF 7· / 1) 'J ?-!T separation operation/process
tI~7tm /?~7·// concentration distribution
~*(J"JtJ: 71:; 3 ?7=t-tJ: steady
~7tTfi :J?7~/~1) 3? high molecular weight
t1mJ{~~ T/n1~'Y3?I=t- electrolyte solution
flmtlll T/n1J?~ electrolyte concentration

II-II: ~_DIJ

fF~!fo/.}J( "!t=¥ 3 ? 7· 'Y ~'Y working substance/material
M~ii&fi :/.:t/n/n71 cyclical process
~fiI 'J?7 equipment, device
~5aIt~ :;3?=r-=r-n/ steam engine
~m~ :¥3?~.:t7=t- condenser
i!l!m~tJ: v / '/7 7 =t- tJ: continuous
nr~~~ jJ=¥~7=t:n/ reversible engine
n )v J - 0):iE~ jJ)v J -0)71 1) Carnot's theorem
~{*~ v1 I'ry4=- refrigerator, freezer
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thermoelectromotive force

conductor
connection, union, junction

closed circuit

junction
(electric) circuit

electromotive force
thermoelectric current

Seebeck effect

Joule heat

Peltier effect

Thomson effect

Peltier coefficient

neutral temperature

inversion temperature

thermoelectric power
thermoelectric power
reference temperature

detection of heat (rays)

oxidizable substanceJmaterial
to emit, to give forth

oxidation

combustion within an organism, ill vivo combustion
slow, sluggish

rapid, swift, quick

genentlchenricalreaction

reactant
combustible (substance)
oxidant, oxidizing agent
initiation, beginning

ignition energy
spontaneously, naturaHy
consecutive, continuous

heat of reaction
reaction product
to- flame up, to catch fire, to burst into flames

to bum
charcoal

surface combustion
wood
insufficient supply
smoke
charcoal
smokeless combustion
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smoldering combustion
peroxide
saltpeter, potassium nitrate, sodium nitrate
excess oxygen
iron oxide
thermite

efficiency of combustion
heat(ing) value
percent
complete combustion
uncombusted portion
combustible gas

burning velocity/rate
unit time
(amount of) weight loss
flame surface
flame propagation rate
burner, combustor
combustion inlet
feed/supply rate
every second, per second
several meters
to pass beyond, to cross over
abnormal
explosion

heat of combustion
combustion reaction
completion, conclusion
side reaction
standard enthalpy of formation
organic compound
inorganic compound
fluorine
sample, specimen
bomb combustion calorimeter
flame calorimeter
under constant (atmospheric) pressure
enthalpy of combustion
heat of combustion at constant volume
actual/measured value
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Washburn correction
to conduct, to perform
standard internal energy of combusion

approximation

standard enthalpy of combustion
ideal combustion reaction
gaseous chemical species
amount, physical quantity

combustible substance/material
modem chemistry
unknown, obscure, unexplained
oxide
large amount/quantity
carbon monoxide
aldehyde
soot
incomplete combustion
decomposed residue
red-hot state
within the range for combustion
mixed diffusion
combustible gas mixture
diffusion flame
flame
chain reaction
hydrocarbon
loss of hydrogen
before ignition
induction period
oxidation reaction
accumulation of products
cool flame
ignition
open space
closed vessel, closed chamber
to cause, to give rise to
danger, hazard, risk
sound velocity
detlagration
detonation
destructive force
conductive heating and radiation
heat transfer
mass transfer
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electromagnetic wave
wavelength
visible light (ray)
infrared rays/radiation
limit in the short wavelength direction
Xray
limit in the long wavelength direction
millimeter wave
discretion, arbitariness
photometry
colorimetry
from the distant past
people
traveling in a straight line, linear propagation
law of reflection
plant, vegetation
growth
guide, leader, pioneer
philosophy
based on ...
optical phenomenon
theologian
Western Europe
related to astronomy
experimental fact
based on ...
natural philosophy
minute/microscopic particle
the ether
whirling/swirling motion
diversity/variety of colors
law of refraction
Fermat's principle
to derive
apparently colored
interference
portion within the geometric projection
to wrap around
diffraction
same year
homogeneous medium
wave front
refraction
polarized light (beam)
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longitudinal wave
light-emitting/luminescent body
discharge, firing
Jupiter
satellite
eclipse (of a heavenly body)
wave theory
greatly, very
secondary wave
Huygens' principle
calcite
birefringence
crystal
spherical (surface)
rotating elliptical (surface)
light ray
to let pass, to make way for, to overlook
rotation
transmitted light
authority, powerfuUinfluential person
to be connected, to be joined together
physicist
to dominate someone's thinking
particle theory
to bring about a turning point
arrival
to come along, to appear, to show up, to arrive
Fresnel half-period zones
transparent body
only/just that portion/much
to slide (away), to slip off/away
transverse wave
wave theory
from every direction, from all sides
to base ... on ...... , to find support for ... in ......

skill, cleverness
electromagnetic induction
experimental result
organizing, arranging, regulation
to collect, to bring together
field equation, equation for a field
wave (motion)
theoretical value, calculated value
experimental value
spark discharge
solar spectrum
Fraunhofer lines
dark line
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lines in a continuous spectrum

passing through~ transit

absorption lines

energy quantum

fixed/constant amount

black body radiation

photon~ light quantum

photoelectric effect
anode ray ,

special theory of relativity

atomic model

line spectrum

atomic system with two levels

Planck ~s law of radiation

materiaUphysicai particle

to make compatible

quantum thoo')' of fields

the form of a mathematical theory

results~ fruits (of labor)

coherent light

quantum electronics

infrared spectrum

visible light

long wavelength end

microwave

wavelength domain

red portion

long wavelength side/direction

heat rays

to begin, to commence

far infrared region

pure rotation spectrum

rotational band spectrum
internuclear distance

near infrared

mid infrared region

vibration-rotation spectrum

surroundings~circumference.. around

normal vibration

dipole moment

near infrared absorption spectrum

fundamental band

normal frequency

harmonics

attached~ affiliated~ belonging
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branch
to consist of ..., to be made of ...
rotational line structure
interatomic forces within a molecule
molecular heat of dissociation
(atomic) group
(atomic) group-specific
molecular structure
qualitative and quantitative analysis
previously, in the past
prism spectroscope
diffraction grating spectroscope
far infrared
infrared spectroscopy
detector
signal-to-noise ratio
Michelson type
interference spectroscope
Fourier spectroscopy

he himself
prism infrared spectrometer
visible spectrum
outward direction
detecting, detection
invisible light (ray)
heating effect/action
light measurement technology
point of view
subdivision, subclassification
near infrared rays/radiation
extremely near infrared rays/radiation
(ordinary) infrared rays/radiation
mid infrared rays/radiation
mid-to-far infrared rays/radiation
submillimeter wave
wavenumber
intramolecular vibration
normal spectrum
infrared spectroscopic analysis
incandescent light (bulb)
glow bar
Nemst glower
high pressure mercury lamp
high resolution spectroscopy
infrared laser light
synchrotron radiation
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continuous far-infrared light source
infrared detector

bolometer
pyroelectric detector
Golay cell
time constant
internal photoelectric effect
photoconductive cell
photovoltaic cell
photographic dry plate
limit, restriction
photometric limit
low-temperature detector
light wave
spectroscopy
diffraction grating
dispersion-type spectrometer
material that is transparent to infrared
lithium fluoride
fluorite
halite, rock salt
potassium bromide
thallium halide
cesium halide
silicon
germanium
seleniumlselenide glass
polyethylene
wavelength region to which a material is transparent
entire region
from the standpoint of science and technology
military (matters)

ultraviolet spectrum
short wavelength end
vacuum ultraviolet region
electron transition
observed wavelength region
vacuum ultraviolet spectrum

about, approximately
soft X rays
upper layer(s) of the atmosphere
than ...
short wavelength
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on the ground, aboveground

photochemical reaction~ photoreaction

short wavelength

vacuum ultraviolet rays/radiation

visible to the eye

between electron states

eye

brightness, cheerfulness

photoelectron

photoionization

free electron

ionization energy

gaseous atom

positive ion

external photoelectric effect

angular distribution

photoelectron spectroscopy

electric(all conductivity

incident ligh~ light that strikes an object

(light) intensity

photoelectric photometry

to fly out, to rush out

photoelectron· emission

photoionization

particulate nature/properties

light quantum hypothesis

light quantum
binding, constraint, confinement

to escape from, to get out of

to spend, to expend, to squander

work function

already, now

cannot doubt/question/suspect
photoelectric threshold frequency

photoelectric threshold wavelength

Fermi level
photoelectric current, photocurrent
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proportionality constant
Fowler plot
to be usefullhelpful, to serve a purpose
photoelectron spectroscopy
experimental means

photoelectric surface
photocathode
number of photons
number of photoelectrons
quantum efficiency
conversion efficiency
sensitivity, response
photoelectric tube
photomultiplier tube
orbital electron
orbit(al)
atomic nucleus
originating in, arising from, attributable to
shell electron
photoelectric-effect cross section
Thomson scattering
cross-sectional area
mass of an electron
binding energy
absorption edge
to leave a trail
detailed, minute
empty level
density distribution
reflection
Kossel structure
fine structure
Kronig structure
X-ray absorption edge

fine structure
inner shell
spherical wave
transition probability
coordination number
conduction band
valence band
(positive) hole
electrode
junction, junctional region
photoconductivity, photoconductive
photovoltaic effect
solar cellfbattery
pn junction
example of an application
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dir~~onof the oscillation/vibration

to be biased, to lean~ to incline

direction of propagation

plane (surface), level surface
plane of oscillation/vibration
linearly polarized light

plane of polarization

customary practice
usuaL common

phase contrast~phase difference
completely polarized light
amplitude ratio

end point
clock\vise (rotation)

counter-clockwise (rotation)

circularly polarized light
elliptically polarized light

observation time

equality

natural light
unpolarized light

partially polarized light

intensity of the completely polarized component

total intensity [for light]

degree of polarization

phase shifter

polarizer

boundary surface

reflection

state of polarization

optical constant
optically active body

report

network plane

Bragg reflection

perfect crystal

parallel component
absorption coefficient
both transmitted and reflected X rays

continuous wavelength
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space~ spacing, interval
phase
to say (it) more precisely

correlation function
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correlation time
correlation distance
coherence, coherent
light that is coherent over time
monochromaticity
spatially coherent light
directionality, directivity
single-mode laser light
extremely short pulse of light
spectral band width
width of the frequency correlation
frequency coherence
classical physics
single sine wave
extinction operator
characteristic/natural state

spectrometer
elementary particle
analysis
operation and function/features
spectroscope, spectrometer
spectrometer
spectral analysis
reading
direct readout of wavelength
wavelength scale
emission slit
monochromator
scale of angular measure
dispersion element
goniometer
electron beam
proton
neutron
neutrino
charged elementary particle
momentum analysis
electromagnet
recording medium/media
high resolution
relativistic
to reach, to attain, to arrive
electrostatic spectrometer
scintillation counter
semiconductor detector
does not reach/attain/match ...
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transparent medium

spherical surface

to surround, to encircle

single lens
center of curvature

several iteITIS

compound lens

focal length

refractive spherical surface

radius of curvature

refractive index

between the vertices

convex lens

concave lens

to combine with

positive lens
negative lens

parallel light rays

posterior, toward the back

focusing, convergence

anterior, toward the front

focal point on the image side

paraxial light rays

pencil of light rays, beam of light

object point

image point

conjugate point

conjugate

focal point

infinitely far on the axis

to reverse, to do backwards

focal point on the object side

focal plane
real image
extension., elongation

to cross, to intersect~ to mix \\-"jth

virtual image

lateral -magnification

magnification, scaling, multiple

principal point

principal plane

angular magnification

node.. nodal point
nodal plane
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node on the object side

node on the image side

exiting, outgoing, leaving
optical instrument

cardinal point {optics} .. mainlkey point

focal length on the object side

focal length on the image side

upright

inverted
thin lens
white light

chromatic aberration

removal, exclusion

to cancel (each other) out

achromat

correction
achromatic lens

high grade/class

aberration

practical application

to be impeded, to be hindered

spherical aberration

coma aberration

aplanat

astigmatism

image plane

curvature, bending

anastigmat

infinitely far

entrance pupil

photographic lens

exposure time

... to the second power, ... squared
bes~ ideal

in the vicinity, approximately

some;t a few, an undetermined number/amount

image formation

focal depth, depth of focus
inversely proportional
focal plane

to strengthen each other

to weaken each other
number of waves
principle of superposition
sine wave

combination/associated wave
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additivity

medium

phase angle

spreading (out) of a wave packet

clearly, plainly, distinctly

electrical oscillation

beat
water surface

soap bubble

interference color
colored

interference fringe

particle beam
scattered wave

hard X rays
interatomic distance

optical fields/applications

is nothing more than ... , is just ...

to resemble, to be similar

fact, truth, reality

incident/incoming wave

Bragg conditions

Pendellosung fringes

degree of crystal perfection
aim, criterion
already
foresight, foreknowledge

experimental verification

radiation source

easily, without difficulty

observation

difficult to ...

Fresnel diffraction fringes

Lloyd mirror

diffraction fringes

interferometer

Moire fringes

obstacle
scatterer
free propagation

to disrupt, to disturb, to perturb

scattering experiment

finite region
localization, localized

from a sufficiently great distance
in the form of a beam
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throwing in.. bombarding
to cause, to induce

all directions, every direction

sufficiently separated

polar angle

azimuthal angle

differential solid angle

number of scattered particles

differential cross-sectional area

laws of mechanics

derivation

scattering theory

modality~ aspect
elastic scattering

incident/incoming particle

scatterer particle

internal state

inelastic scattering

classical

target

to collide with, to bump into, to strike against

synonym, same meaning

inelastic collision

forward scattering

backscattering

scattering particle
set, aggregate, collection
single/one-time scattering

plural scattering

multiple scattering
stationary target

initial momentum

laboratory system

total momentum
center-of-mass system

Lorentz transformation

Galilean transfonnation

central force

scattering problem
partial wave

impact parameter
to form a shadow/projection

shadow scattering
diffraction scattering

-resonance state
resonance scattering
nuclear reaction

compound nucleus
via, '(going) by way of
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compound elastic scattering
coherent scattering
incoherent scattering
oscillating electric field
forced oscillation/vibration
atomic radius
rest mass
speed of light
radius of the electron
total cross-sectional area
once, formerly, in the past
scattering materiaVsubstance
atomic arrangement
Compton scattering
to shift toward longer (values)
relation between phases
elementary process
elastic collision
to throw out, to toss out
inelastic process
Klein-Nishina formula
material structure

diffraction crystallography
on the order of angstroms
shorter
academic discipline
birth
inorganic
organic
mineral
protein
biological materiaVsubstance
amorphous, noncrystalline
subject of research
crystalline materiaVsubstance
methodology
essential/inherent difference
research method/technique
research activity
interdisciplinary nature/character
(the study of) medicine
(the study of) pharmacy
(the study of) agriculture
indirect
ripple/spreading effect
hierarchical
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structural unit
externalsbnJcture
primary structure
secondary structure
in the past
crystal texture
interest, concern
change
sbnJcture evaluation
frontier, leading edge
unit cell
complex structure analysis
comparatively simple
precise structure analysis
bound electron distribution
high degree of regularity/integrity
lattice defect
optical communication
inorganic material
contribution, service
rolled metal
polymer crystal
degree of crystallinity
crystalline powder
crystal growth
lattice vibration
materials science, the physics of materials
base, basis, foundation
X-ray crystallography
neutron crystallography
electron crystallography
ex<;hange, interchange, alternating current
one researcher
to extend into, to straddle, to span
universality, generality
quantitative research
magnetism, magnetic
position determination
dynamic characteristics
to lack, to be short of, to chip
electron beam diffraction
electron microscopy
high-resolution electron microscope

father and son
alkali halide
to originate in ... , to start from ...
then, after that
World War II
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neutron source
neutron beam diffraction
special, exceptional, remarkable
accumulation
measurement equipment, instruments
great strides, rapid progress
to accomplish, to achieve, to attain
developed countries/nations
source of X rays
dedicated facilities
Tsukuba Science City
High Energy Accelerator Research

Organization
in operation, working
proton accelerator
pulsed neutron source
materials science
transformation
while being transformed
inevitability, necessity

wave-like nature/properties
a screen

at that time, in those days

to express in numerical form(ula)
Maxwell's equations
trouble, difficulty

(al)though, nevertheless
approximate treatment
aperture, opening
wave source
planar wave
Fraunhofer diffraction
Fresnel diffraction
diffraction pattern
circular aperture/opening
intensity/strength distribution
linear Bessel function of the

first kind
diffraction intensity
telescope
microscope
objective lens
diffraction angle
effect(s) of interference
crystal lattice
depth
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ultrasonic grating/lattice
periodic structure
Bragg diffraction
Raman-Nath diffraction
lattice spacing
lattice plane, grating surface
diffraction conditions
regular reflection
wavelength selectivity
directional selectivity
angle of incidence
nucleon
frontmost (portion)
sharp peak
portion within the shadow/projection
hadron scattering
transparency
disc
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spectroscopic element
flat glass plate

groove, channel, ditch
scoring a line, cutting a groove
planar (diffraction) grating
concave spherical surface
concave (diffraction) grating
toroidal surface
elliptical surface
aspherical diffraction grating
transmitted a~d diffracted light
reflection grating
transmission grating
mechanically ruled diffraction grating
photoresist
to bake, to burn in
manufacturing, fabrication
holographic diffraction grating
market(ing), selling, related to commerce
original diffraction grating
duplicate, replica, copy, reproduction
replica grating
amplitude grating
to roughen, to introduce roughness
phase grating
parallel beams of light
concave diffraction grating
Rowland circle
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diffracted light
grooved/ruled pattern
serrated, jagged, saw-toothed
to tax one's ingenuity, to rack one's brains

nonuniform distribution
gentle, relaxed, lenient, loose
isotropic medium
refracted wave
angle of refraction
Snell's law
relative index of refraction
isotropic substance/material
anisotropic substance/material
uniform medium
only, merely, slightly, a little bit
irradiation angle
atomic structure/form factor
anomalous dispersion correction term
perfect single crystal
interplanar distance of a diffraction grating
to differ by (a value on) the order

of seconds
coherent nuclear scattering amplitude

second term on the right side
optically rarefied
optically dense
critical angle
total reflection
to seek/determine separately
selective
neutron guide (tube)
design principle

phase velocity
absolute index of refraction
isotropy
sine (function)
dielectric constant, permittivity
magnetic permeability
polarizability
Lorentz-Lorenz formula
anisotropic medium
tensor
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optically active body
complex index of refraction
extinction coefficient
Kramers-Kronig relation

waveguide
cross section
metal tube
Lecher wire
coaxial transmission line
coming and going, forward and backward,

round trip
tube, pipe, duct
differential
transverse/cross direction
tube/pipe/duct axis
rectangular/Cartesian/orthogonal coordinates
cylindrical coordinate system
number of nodes in an electromagnetic field
propagation mode
wave in free space
tube/pipe/duct wall
multiple reflections
cut-off frequency
cut-off wavelength
transmission line
intrinsic impedance
rectangular cross section
circular waveguide
attenuation
center
ridge waveguide
frequency band
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induced radiation
oscillation
maser
operating principle
English
oscillator
negative temperature medium
ruby laser
helium-neon laser
beginning
dissolution
vacuum ultraviolet
to reach, to amount to, to extend to
oscillation
natural radiation
light source
output light
to be prominent, to be conspicuous
basic composition
optical resonator
negative temperature distribution
naturally radiated light
resonator
gain
loss
to rise (up)
saturation
amplification factor
gradually
standing wave, stationary wave
single frequency
restriction, stop, diaphragm
single transverse mode oscillation
etalon
wavelength selector
single (longitudinal) mode laser
single frequency laser
reflector, reflecting mirror
ring oscillator/resonator
degeneracy
to be removed, to be solved, to come untied
competetive oscillation
Faraday effect
diffraction limit
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condensing/focusing light
mere, tiny, slight

width, breadth
stabilization
constant temperature
high leveVdegree of stability
attaining
waveform
fixed/constant amplitude
continuous output
intermittent
pulsed waveform output
peak output
pulsed oscillation
laser level
lifetime, life span
self-terminating laser
mode-locked laser
nonlinearity
simultaneous oscillation
competition
multimode laser
optical beat
excimer
rare/noble gas ion
helium-neon system
solvent
dilution
organic dye/pigment
according to custom, in common practice
solid-state laser material
active ion
titanium-sapphire
negative temperature distribution

emission (method)
pumping
excitation, pumping
discharge gas laser, gas discharge laser
relativistic electron beam
electron beam
REB pumped laser
chemical laser
gas dynamic laser
discharge tube
optical pumping
forward current
injection laser
nuclear pumped laser
precise measurement
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holography

information processing

clinical medicine

energy engineering

semiconductor laser

semiconductor crystal

crystal-specific., characteristic of a crystal

fluorescence

population inversion~ inverted distribution

incoming light

induction

optical oscillator

demonstration., substantiation

band-gap energy

pseudo-Fermi energy

groups ill and V (of the periodic table)

groups n and VI (of the periodic table)

mixed crystal

component ratio

laser emission wavelength,

lasing wavelength

amount of light

direct transition semiconductor

cleaved surface

crystal fragment

forward voltage

threshold- (electric) current density

junction laser

injection laser

quickness, agility

convenient, favorable, expedient

several dozen {literally 44several tens"'}

ranging from a few up to several dozen

double heterostructure

low-loss glass fiber

within the country, domestic

common carrier trunk system

bet\\'een countriesy international

undersea communication

cable television cable

fiber optic communication

disk, (phonograph) record

in place of ..., as a substitute for ...

into a tiny/microscopic area

condensing/focusing light

needley hand (on a clock)
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audio disk
mass production
optical memory
pollutant gases

waveguide laser
rectangular
parallel plates
distributed feedback (type)
hollow
dye laser
propagation loss
cylindrical hollow waveguide
made of metal
electric field distribution
quartz
open(-type) laser oscillator
Fresnel number
open(-type) oscillator
diffraction loss
confining/trapping action
high gain

photography
Fourier synthesis
image enhancement
point source
pencillbeam of electrons
dry plate
scattering point
de Broglie wave
hologram
light and dark(ness), light and shade
inversion, reversal
optical point source
illumination
wavefront reconstruction
novel, original
reversal, inversion
developing (film)
trouble(some), cumbersome
true image
true image
conjugate image
to shade off, to fade,
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to become obscure
reference wave
object wave
signal wave
two-beam method
off-axis holography
epochal, epoch-making
good/superior quality
image reconstruction
complex amplitude
interference term
parallel spatial frequency
equally spaced interference

fringes/pattern
carrier wave
modulation
exposure time
amplitude transmittance
emission
to place one's eye
hindrance, disturbance
formation process
Oth order diffraction wave
illumination wave
spatial frequency
frrst order diffraction wave
transmitting bodylobject
reflecting body/object
mirror
diffuse reflecting body/object
system for recording and playback
dimensions of the recording
arrangementllayout for producing
embossing, engraving
holographic interference
Lippmann hologram
multiplex hologram
hologram surface
vertical direction
horizontal direction
spectral resolution
white light source
red
purple, violet
slit image
up and down, fluctuating
to line up, to be in a line
green
left and right, influencing
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monochromatic light source
monochromatic
parallax
three dimensionality
blue, green
rainbow
white light point source
resolving power (of a lens)
to project one on top of another
color reconstructed image

word root/derivation
naming, christening
Fresnel hologram
Fraunhofer
Fourier transform
amplitude hologram
phase hologram
plane hologram
volume hologram
transmission hologram
reflection hologram
computer hologram

luminescence
stimulating light, light stimulus
phosphorescence
striking, marked, noteworthy
diatomic molecule
inorganic crystal
change over time
direct participation
electronic excitation state
resonance fluorescence
Stokes' law
cathode rays
spin multiplicity
singlet state
condensed phase
lowest excited singlet state

lowest excited state
Kasha's law
excited state level
azulene
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second excited singlet state

excited triplet state
triplet-triplet fluorescence
fluorescence spectrum

fluorescent excitation spectrum
fluorescence efficiency
fluorescent attenuation characteristics
monochromatic light
single vibronic level
single vibronic level fluorescence

luminescence, cold light
Cherenkov effect
Raman effect
Raleigh scattering
stimulating energy, energy stimulus
photoluminescence
cathodoluminescence
X-ray luminescence
radioluminescence
thermoluminescence
sonoluminescence
triboluminescence
chemiluminescence
bioluminescence
inorganic luminescent body
several, various, diverse
excitation level
to fall down, to drop
characteristics of polarized light
afterglow characteristics
attenuation characteristics
temperature dependence
excitation time dependence

~.t3uG~~

~.t3~ctJ

1/-1 =t-7'/~

1/-1=t-7/~

blue-violet
deep blue, dark green
excited molecule
excited atom

-181-

phosphor, fluorescent substance
phosphor
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tartaric acid
rock candy
manganese
invigoration
zinc sulfide phosphor
to be distorted, to warp, to be crooked
thermal shock
tear, crack
phase change
failed/fractured portion

bacteria
basidiomycetes
protozoa(n)
metazoa(n)
sporadic, scattered
primary luminescence
parasite, parasitism
symbiosis
secondary luminescence
physiological
external stimulation
nervous stimulation
response, reply, answer
frrefly
means of communication
oxidative fluorescence
quantum efficiency
oxygenase
luciferase
luciferase
luciferin
luciferin
low-molecular-weight substance
aequorin
photoprotein
chromophore
Renilla
luciferin-Iuciferase system

microdetermination
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metastable state
luminescent state
rise, rising
afterglow
recommendation, praise
triplet state
lowest excited triplet state

ground singlet state
spin-forbidden transition
biacetyl
to suppress, to restrain
atomic number
heavy atom
internal heavy atom effect
external heavy atom effect
heavy atom effect
spin-orbit interaction
spin prohibition
organic crystal
radiationless transition
phosphorescence excitation

spectrum
phosphorescence efficiency
phosphorescence attenuation

characteristics

phosphor
to become clear/distinct

electroluminescence
AC field excitation
electric field luminescence
promising, good prospects
difficult to do ...
overcoming, conquering
indicator, display
optical amplifier
theoretically predicted value
light-emitting diode
electrochemiluminescence
electrochemiluminescence
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anion
cation
electron transition reaction
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sound

ear

perception

to be audible" to be heard

extremely

audio/audible frequency

ultrasound~ ultrasonic

infrasound

elastic wave

to transmit~ to convey, to impart, to communicate

information transfer/transmission, signalling

to playa role, to discharge one's duties

music

B.C.
vibration of a bowstring

musical scale

(the study of) acoustics

natural science

mathematical treatment

point ofdeparture

musical instrument

concert hall

physical properties

Lord Rayleigh

electrical and electronic technology

telephone

audio recording

broadcas~ broadcasting
transceiver

electroacoustic transducer

to support.. to back up

studio

acoustic characteristics

home.. dwelling

sound environs

noise conditions/environment

psychological

electric hearing aid

hearing-impaired person

voice control

integrated circuit
reciprocating motion

direction of vibration/oscillation
dense.. compressed
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rarefied, thin
sound pressure
effective value
sound pressure level
generation mechanism
stringed instrument
percussion instrument
plate, board, sheet, panel
membrane, film
to contact, to touch
compression and expansion
surroundings, environs
propagation, transmission
the wind
electric wire
onomatopoeia for a whistling sound
back, rear
disorder, disturbance, chaos
hole
to spurt out, to gush out
flow of gas/air
regular, well regulated
Karman vortex
aeolian tone
stationanary/static air
sound source
uniformly, evenly
inverse-square law
outdoors
the ground, the surface of the Earth
a structure (built by someone)
terrain, geographical features
attribute, character
dimension, size
living space
pure tone component
reflected sound
long-distance propagation
weather/atmospheric conditions

loudness
sensory, sensible, related to the senses
sone
pure tone
incoherence
phon
complex sound
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sound intensity
loudness-level contour

sound attenuation
sound power level
free sound field
radiation
inverse-square attenuation
to become distant, to go far off
geometric diffusion attenuation
distance attentuation
surface of the Earth
tree, trees and shrubs, an arbor
sound absorption
diffraction attenuation

tone pitch, pitch of sound
continuation time
to feel, to sense
musical sound, tone
overtoneJharmonic structure
fundamental frequency
mel

sound intensity
sound field
particle velocity
same/identical phase
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sonoluminescence
feeble, faint, weak
dissolved gas
vapor pressure
degassing
negative pressure, vacuum
cavitation
(air) bubble
to crush, to flatten, to squeeze to pieces
several thousand degrees
pulsed luminescence



=\=---e/:/, xenon
)v~ /-)v luminol
7)v7J 1)*m~ 7 )v7J 1) .A1 3 r) I=r- aqueous alkaline solution
~~~{i.$: :;.:L:/'A1.r..=\=-~1 pure liquid
tf{~~)v ~ -* 'Y --e /' A ;t :/'7J 71!J )v~ -* 'Y --e :/'A sonochemiluminescence
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1IJl~1ii ~.:L:/':;7 instantaneous value
l'AtJ )v Pascal

£~1fJ± =\=-:;.:L:/';t:/'7~ reference sound pressure
T~~)V decibel
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tf~ ;t:/'7J1 (musical) scale
t)'~t~ '5 to match, to be suited

tffi ;t:/'T1 musical interval

~1»C ~:/''.I!J ethnic group, people
~~O) ~!J~!JO) peculiar, unique, characteristic
~,~~t~ 1::: ~--e:/'T=\=-t~ inevitable, necessary
dA,-JRg§ :J:J:/,~r)~1 all times and all places
~@ ~!J~3!J characteristic, feature, trait

li1f1f~ ::r;t:/';t:/'7J1 pentatonic scale

~tf~ 1\:/';t:/'7J1 chromatic scale

~tf~ --e:/,;t:/,j] 1 diatonic scale
fl§7-F1f~ --e13r);f"/71!J Western music
~ilIt~ ~!J'tJ\t~ close at hand, near oneself

~1f --e:/';f":/' whole tone

~1f /\/';t:/' halftone

fkif~ 73'7:;f"/7J1 major scale

mif~ ?7/;t/7J1 minor scale

mnif ~~1 n;t/ nth tone
f[]Pi~mif~ ry--e1T=r-~/;f"/j]-1 harmonic minor scale

bJif!~mif~ --e/,l) ~T=r-57:/';t/7J1 melodic minor scale
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tfl1j ;t/'7/' sound source

~~ =t-=r- equipment, device

$ filii ~~ 1) 3 r) vehicle, rolling stock

Qtf 'J'7;f":/' noise
~1:.if/'ry- 1\ 'Y t-1;t / I, ry- power of the sound generated

J5j~~%='~ :Y::L '71\A '7 ~ !Jt-1 frequency characteristics

f~rPJ%='tt ~:J'7~!Jt1 directional characteristics
}~if~ T/:;f"/7/ point (sound) source
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tuning fork
long and thin
metal rod
center
the shape of the letter U
handle, grip, hilt
characteristic vibration
partial tone
straight, direct, honest
rod, stick, bar, pole
transverse vibration
overtone
fundamental tone
fundamental vibration
amplitude of vibration
frequency stability
steel tuning fork
special alloy

sound quality
sound, noise, acoustics
transmission system
(transmission) channel
from the beginning, originally
electroacoustic equipment
itself
value judgmementJdetermination
timbre, tone color/quality
much more, still more
amplitude and frequency characteristics
strain/distortion characteristics
phase characteristics
transient characteristics

sound field
Helmholtz equation
velocity potential
planar wave sound field
spherical wave sound field
cylindrical wave sound field
freely propagating wave sound field
standing/stationary wave sound field
diffusion sound field
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acoustic near-field
acoustic far-field

sound velocity
group velocity
sound wavelength
infinite medium
compression wave
adiabatic bulk modulus
adiabatic compressibility
equilibrium state
suffix
adiabatic state
modulus of elasticity, elastic modulus
isotropic solid
longitudinal sound velocity
transverse sound velocity
longitudinal modulus of elasticity
tensor component
modulus of rigidity, shear modulus (of elasticity)
anisotropic solid
pure mode axis
quasi-longitudinal wave
quasi-transverse wave
propagation direction
dispersiveness
semi-infinite solid
Rayleigh wave
nondispersiveness
Love wave
Lamb wave
wire
Young's modulus
fat, thick in diameter
higher-order mode
dispersive elastic wave
propagation time
high precision
physical property measurements
relaxation mechanism
relaxation frequency
acoustical properties of materials
(the study of) molecular acoustics

acoustoelasticity
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to increase {intransitive verb}

isotropic

transverse sound wave

anisotropy., anisotropic

photoelasticity
parallel flat plates

transverse excitation

cut perpendicular to the Y-axis

to affix., to attach~ to glue on

pulsed echo string/series

receiving (a signal)

initial linearly polarized wave

plane of polarization

specifidspecified direction

polarized wave

excitation
polarized component (of a wave)

photoelasticity experiment

polarizer
analyzer
exponential attenuation/decay

to incline toward, to tend toward {intransitive verb}

receiving (a wave)

crests and troughs, peaks and valleys

ratio of crests to troughs, ratio of peaks to valleys

nondestructive

propagation direction

(sense of) hearing

to feel~ to sense

sound absorption

diffusion attenuation

inhomogeneous medium
planar sound wave
unit length

acoustic absorptivity

classical absorption

molecular absorption
shear viscosity

inert gas
mercury

dominan~ prevailing
vibrational relaxation
relaxation absorption
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absorption mechanism

expectation, prediction
the study of acoustical properties of materials
ultrasonic interferometer
sound velocity dispersion
compressibility
frequency dependence
polyatomic gas molecule
rotational relaxation
translational energy
intramolecular vibrational and

rotational energy
equilibrium delayflag
vibrational and rotational excitation

probability
rotational isomerization reaction
association and disassociation
proton shift/transfer
critical phenomenon
polymer solution
crystalline particle
hysteresis
thermoelastic effect
thermal relaxation
molecular crystal
resonance absorption
phonon scattering
dislocation
point defect
ferroelectric
domain wall
conducting electron
electron spin
nuclear spin
acoustic paramagnetic resonance
acoustic nuclear magnetic resonance
low frequency
forced vibration/oscillation method
resonance method
reverberation method
resonance method
ultrasonic pulse method
Bragg reflection method
Brillouin scattering method
microwave cavity resonator
heat pulse method



15-18: fill

ira
~rp'~*~~
JL\J1I!~~tt

ATv;tffW
tffj
~ffl1l{

rJ'Jlr
£/ltMt
Jll&
ifO):t:~

_~imffi~f*

ifIlJL\J:I
ff.1J~

[t~

~~ifm~

ira~

;t/l) 3 '7
7'77J/T=f::S:S~~

~/ 1) T=f:'/7t-1
ATv;t~/=f:3'7

;t/,/'7
V~~/7/

7-1 V
=f:T-1x7
:1'77/
:ScO)~"c~

T/=f:~'7~/7J/71

;t / =f: 3 '7~ / 1)

7~1) 37tJ/
71=f:
77:J'7:sc~/:Jr)

~/l) 3 '771

-193-

sound volume
spatial size
psychological attribute/property
stereophonic sound
(sound) image
reaVtrue sound source
inner ear
basal membrane
excitation, stimulation
depth of sound
related to telecommunications
acoustopsychology
feeling of pressure
meter, measuring instrument
complex sound signal
sound meter, sound level gauge,

sound volume indicator
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Lesson 16: Sound II (applications)
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acoustic array
linear array
same/identical phase

two-dimensional array
phase control
sound beam
deflection scan
(acoustic) receiver array
sound source direction
underwater acoustic instrumentation
ultrasonic diagnostic equipment for medical use
manner/method of arrangement
unequal spacing
radial arrangement
three-dimensional arrangement
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acoustic impedance
volume velocity
complex quantity
acoustic resistance
acoustic reactance
acoustic inertia
angular frequency
to divide {math}
acoustic inertance
acoustic mass
inertance element
acoustic
acoustic stiffness
acoustic compliance
acoustic capacity/capacitance

compliance element
acoustic system
equivalent electric circuit
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acoustic tube
thickness
smooth
to finish (up)
tube with circular cross section
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one side
tube with rectangular cross section
perpendicular
experimental device/equipment
acoustic measurements
cross direction

acoustic measuring instrument
physical size
frequency spectrum
time-varying characteristics
receiver (for sound)
amplifier (for sound measurements)
frequency analyzer
level indictor
level recorder
even, flat, level
condenser microphone
analyzer
heterodyne (type)

fixed-band analyzer
indicator, indicating device
decibel scale
level display/indication
conversion to logarithmic scale
noise measurement
measurement signal
white noise
band-pass filter
band limit
band noise
warble tone
digital measuring instrument
acoustic measuring equipment
sound level meter

acousto-optic effect
frequency shift
optical
packet of light, bundle of light rays
refractive index gradient
curve,bend
perpendicular incidence
Doppler effect
light wavelength
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acousto-optical modulator
optical anisotropy
photoelastic effect
high viscosity liquid
rod-like, in the form of a rod
sheet-like, in the form of a sheet
colloidal solution

sound spectrum
Fourier series expansion
Fourier integral

acoustic measurement
grasping, understanding
research on physical properties
acoustic rating/evaluation
electrical signal
linearity
temperature characteristics
good, fine, excellent
sensitivity calibration
method of calibration
mutual calibration (method)
sine waveform
crest factor
sound pressure waveform
double-integral averaging device
time domain
analog filter
band

heterodyne method
digital instrumentation method
fast Fourier transform
cross spectrum
extraction
direct sound
signal processing technique/method
theory of sound radiation
sound field theory
basic quantity
high-performance microphone
finally, with great difficulty
acoustic equipment
measurement of acoustical characteristics
interior acoustical characteristics
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test sound

acoustoelectric effect
phonon beam
to pull, to draw, to drag
acoustoelectric current
secondary DC effect
surface elastic wave
longitudinal acoustoelectric effect
transverse acousoelectric effect
central electrode
surface-wave pulse
convolution integral
convolution
temporary storage
acoustoelectric device
convolver
correlator
acoustomagnetoelectric effect
intrinsic semiconductor
semimetal
Lorentz force
acoustomagnetoelectromotive force
relaxation time
energy dependence
sensitive to ...

acoustoelectric amplification
piezoelectric semiconductor
direct current (electric) field
drift velocity
thermal phonon
(phenomenon ot) electric current saturation
anode, positive electrode
high (electric) field acoustic domain
acoustoelectric instability
Cherenkov radiation
Cherenkov cone
sound wave amplification
phonon emission
instability
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decibel display/indication
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reference acoustic power
anechoic room
free sound field
reverberant chamber
reverberation time
standard sound field
substitute sound source method

acoustic filter
acoustic duct/conduit/channel
transmission frequency characteristics
air-conditioning/ventilation duct system
engine exhaust system
silencer
single expansion-cavity acoustic filter

input sound pressure
output sound pressure
amount of attenuation
expansion cavity
duct, conduit, channel
mismatch, nonalignment
series, serial

acoustically induced birefringence
liquid crystal
particle of the medium
orientation
ultrasonic birefringence
to incline, to slant, to tip {transitive verb}
crossed/orthogonal polarizers
to interpose, to hold between
amount of transmitted light
glycerine
castor oil
orienting action
radiation pressure
nematic liquid crystal layer
thickness direction
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acoustical holography
image
acoustic lens
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image plane
liquid surface holography
relief
acoustic image
synchronization, synchronous
cathode-ray tube (CRT), Braun tube
compact light source
brightness modulation
taking a photograph, photography
long wavelength
hologram aperture/opening
image resolution
small amount of data
image of the body/object
aperture synthesis mode
turbid/muddy water
inquiry, search, probe
(wave) transmitter
(wave) receiver
aperture synthesis calculation
audible sound
site of damage/failure/fault
to search out, to find out
sound source investigation holography

interface
strong/powerful ultrasonic waves
optical lens
parabolic surface
cylindrical surface
concave lens
plano-concave lens, concave lens

with one flat side
flat side
half-wave plate
piezoelectric ceramic
to paste, to stick, to affix
ultrasonic defect detection
source for ultrasonic sound focused

in the MHz range
acrylic
polystyrene
ultrasonic microscope
sapphire single crystal
ultra-high frequency region
matching
precise machining
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quartz glass

perto~ceev&uation

g~ebicaloptics

Fourier optics

formula

focused/convergent beam
elastic surface wave

mode transformation/conversion

characteristic of an elastic wave

","ill, volition

head

dwelling/existing in

abstract

expressing concretely

speech organ

languagellinguistic information

toen~ to commit

voice/speech wave

sneeze

cough

involuntary, lacking intent

discrete

in spite of ..., regardless of ...

native language, mother tongue

to understancL to catch (words)

speech, utterance, vocalization

spoken word

spoken syllable

unit of speech
(audio) recording

selecting and editing

voice/speech information

control information

selecting and using

analysis and synthesis

systematization

conversion/transformation rule

natural character

vocabulary

auditorylhearing organ



5t}\.ho
~~~~

1E~1f

~jt"~~

~~

§Jh~~

!fi~~~~~

~PiA1J~ill

§E~
ft--
B~

~tm

:~~/\7~-~

~~7iJtq~f{

i£J}J~

~flXl\7}'-7'-~ra'

J!!m~~~~

)(~pr

lli~&iif

iEt:K~~

xO)~~

~~

~m
~~O)~_

~-~~_}JIJ
~_II:

B:~ra'Sfl~A~'l'~J~

"A".tJ I'JII/\9-/

16-18: ~1=~fi

~Jii7}t1T

~R:

*Jlt-x /"

*)lt~ / "JaJi1!tt
±~~~~~

A "'? r- JIt7t tJT
J\/ ~/\A7.( jL-~-

J5~a

'J-j-?~77

ittJtJ:
*JL/~ / "tilb~

_~Tit{IJ

UilEi2mOO
},-:1-)v

~Jfi~fWfil

~J!=F~

"5 ~tt-~tl~

1~;13ry

.l\~t-1 :,.,.~

1\"J-e1~ l'
-E/3r)
~~r]=/y::t-

~ /:J;;t/i:1 =/~::t=-

::t /1:·1 =.:z. 9 I) 3 ? 'J r)=J
/\ 'Y'.t:/
:t/'J
~ 3 rJ i) ,..:/

~ 7~ 3 r)1\7~-?'
t/71·3'j?71 A9
t1':J r)!) 'Y
r- -7 =J-:3 r) 1\ '7 ;~ -~-7 rJ 7J ~/

l/ /~J7:;t /t1' =/.~.:F
:1/~/t11

~::l.')lT/-1=r

v/'J?~-/t1

7· /(J):J. rJ 'J9
iJ1TJ
?~·1

?y-t'O)=/~::t=-

1'907
?~"1"~:F""''/

" !J T 3 ry IJ 3 ':7
~3'7~jJ/"'1:f/A".!J r-}I!

*Jv-:< /. i' ~ .:L ? J\:A r)
~.:I.~7~J(:~~

A~? r-JLr:1/t:t- -

7-3}.-1'tI.
*Jt,..?/ r-~/t:rJ:Ar)
-e/-7-13'J?
~/~:J'JrytJ/

;t:/~1/\:/39*9
~3 rj ~.:I.*'7

-202-

to receiv~ to accept

semantic content

speaker

intent/purpose of the speaking

complete aspec~ full story

automatic recognition

recognition of individually spoken words

speech input device

pronunciation

phoneme

omission, abbreviation

characteristic parameter

linear prediction coefficient
success rate·

characteristic parameter space

continuous speech recognition

spoken sentence

position in which something appears

continuous speech

sentence structure

conversation
topic
speaker recognition

registratiODy entry

speaker identification
characteristic/feature value
long-term average spectrum
s~pattern

speech analysis
free use

formant, characteristic quality of

speech sound

formant/characteristic frequency

to play the principaVleading role

spectral analysis
band-pass filter
ingeni~ skillful7 clever

sonagraph

prominent, well known_

formant/characteristic frequency

linear prediction

partial autocorrelation
partial autocorrelation

voice/speech wave information

processing method/technique
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sonar
target, objective
shipboard instrumentation
acoustic depth sounder, echo sounder
fish detector/finder
horizontally
searchlight sonar
ultrasonic transceiver
school of fish
arrival time
sensitivity to incoming wave
transceiver
direction, bearing
for short-distance use
for long-distance use
two-dimensional display
speed of sound in water
scanning sonar
transmitted and received wave elements
cylindrical arrangement
in all directions, around the complete

perimeter
to switch, to exchange, to replace
to sweep in a spiral fashion
reflecting body/object
side-looking sonar
onboard ship
diagonally downward
ocean floor
ship, boat
sequential recording
shape/contour of the ocean floor
Doppler sonar
cliff
speed of travel, migration velocity,

rate of transfer
both sending and receiving functions
active sonar
receiving function
passive sonar
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magnetism
magnetic
root, source, basis, origin
magnetic charge
magnetic moment
Turkey

Magnes
town
mining, digging, excavation
stone, rock
to suspend, to hang
to turn (toward), to point (toward)
China
magnetic needle
magnet
magnetic pole
pole
to attract each other, to be profitable
repelling, opposing, rebounding
announcement, publication, presentation

part
iron
chemical compound
natural magnet

red hot
battery, (galvanic) cell
... et ale
finally, at last
electromagnetic theory
inseparable, indivisible
external magnetic field
ferromagnet
paramagnetic substance
opposite direction
diamagnetic substance
atomic structure
origin
structural particle
internal degree of freedom
rotation, spin
two types/varieties: positive and negative
magnetic monopole
prediction
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newly, anew., again

spin magnetic moment
separately.. not particularly

macroscopic substance/material
to bear (a burden)., to carry (a load)
orbital motion
orbital magnetic moment
additional
electromagnetism
Lenz"s la\\f

couple (of forces), torque
extra., additional, surplus
receiver, acceptor
the Pauli principle
to cancel (each other) ou~ to neutralize
closed shell
chemical bond
outermost shell
after all, eventually, in the end
exceptional
incomplete shell

iron family element
rare earth element
magnetic atom
magnetic ion
an odd number of items
diamagnetism, diamagnetic
magnetic susceptibility
superconductor
thermal fluctuations
ceaselessly, without end
paramagnetism
paramagnetism
to approacb~ to draw near
antiparallel
exchangeinreraction
ordered magnetism
magnetic field force
ferromagnetism
antiferromagnetism

spirallhelical magnetism

magnetic field
magnetic field
magnetic flux density
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magnetic field strength

nlagnetic field vector

magnetic polarization

electromagnetic system of units
monopole

magnetic dipole
loop (electric) current

stationary (electric) current

Ampere's law

Biot-Savart law

magnetic flux

closed curve

edge.. border, rim

open (curved) surface

areal element

normal vector

to go through~ to pass through, to penetrate

magnetic induction flux

line of magnetic induction

number of lines

to pause, to be interrupted

curved surface

weber

(magnetic) flux quantum

minute elemen~differential element
Ampere force

nonnalconnponent

law of electromagnetic induction

testa

magnetic fluxmeter

(magnetic) flux motion

type IT superconductor

vortex filament state

external (electric) current

external variable

vorticaUswirling motion
tluxoid motion

surface density

alternating current loss

electromagnetic phenomenon
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theoretical consideration
fluxoid lattice
to view, to gaze at, to watch
theory of (magnetic) flux motion
Maxwell's equations of

electromagnetism
alliance, coalition, simultaneous
macroscopic equation for

matter/material
nonideal superconductor of the

second type
nonideality
internal magnetic field
equation for matter/material
stated aboVe/previously
viewing macroscopically
induced electric field
pinning (electric) current density
critical (electric) current density
flux flow conductivity
pinning center
to disturb, to interrupt, to prevent
pinning force
pinning (electric) current
sample of a superconducting

sheet/plate

driving force such as a Lorentz force
driving force
critical state
normal (conducting) state
critical (electric) current
to collapse, to break down,

to become torn
hysteresis curve
irreversible
normal (conducting) electron
eddy-current loss
viscous loss

strong/intense magnetic field
steady and strong/intense magnetic

field generator
superconducting magnet
liquid helium
to soak, to dip, to submerge
superconducting state
large superconducting coil
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copper wire
large water-cooled air-core coil
hybrid coil
capacitor
to store (up)
durable, strong, solid, robust
pulsed (instantaneous)

strong/intense magnetic field
explosive
magnetic flux compression
super-strong/intense magnetic field
torque
electron spin resonance
nuclear magnetic resonance
spin phase transfer
cyclotron motion
de Haas-van Alphen effect

plasma physics
confinement
low-temperature physics
adiabatic demagnetization
high-speed train
magnetic levitation
expectation, hope

magnetic charge
pair
position vector
magnetic dipole moment
magnetic potential
dipole
circular current
point of observation
at the present time
magnetic monopole
(the study ot) magnetism
circumstances, situation, conditions
rotational motion
orbital angular momentum

relative (magnetic) permeability
absolute number
initial magnetization curve
initial (magnetic) permeability
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maximum (magnetic) permeability
DC magnetic field
AC magnetic field
incremental (magnetic) permeability
reversible (magnetic) permeability
AC initial (magnetic) permeability
complex (magnetic) permeability
tensor (magnetic) permeability
soft magnetic material
transformer
iron core
magnetic head
structure sensitive
magnetization mechanism
Curie temperature
Hopkinson effect
disaccomodation
photomagnetic/magnetooptic effect

magnetic anisotropy
crystal magnetic anisotropy
principal crystallographic axis
spontaneous magnetization
to shift, to stagger {transitive verb}
easy axis of magnetization
difficult axis of magnetization
hexagonal crystal
cubic (crystal) system
direction(al) cosine
magnetic anisotropy constant
uniaxial anisotropy
to attract
Honda Kotaro
Kaya 8eiji
dipole interaction
anisotropic exchange interaction
single ion model
polycrystalline
acicular, needle-like
piece/scrap of iron
perpendicular direction
shape anisotropy
magnetostriction
elastic energy
magnetic material
(magnetic) domain structure
coercive force
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high (magnetic) permeability material
magnetic annealing
rolling
induced magnetic anisotropy
paired atoms, atom pair
drrectionalarrangement
Neel-Taniguchi theory
ferrite
magnetic after-effect
decrease over time

magneto-oscillatory absorption
Landau level
optical transition
direct transition
state density
light spectrum
high-energy side
to leave a trail, to tail off
group of absorbance lines
indirect transition
group arranged in ascending order
band edge
reduced effective mass
selection rule
effective mass
crystal momentum
quadratic form
reverse/inverse symmetry
odd number
exciton effect
Coulomb interaction

positive and negative

~m{iif

IEittfni
~~

:titlG

T/~tJ

7~tJ

~1:;7J

~.:I.9X./

~~tlG
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point magnetic charge
negative magnetic charge
positive magnetic charge
periphery, border, fringe
right-handed screw
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magnetic transition
magnetic transformation
magnetic phase transition
ferrimagnet
transition temperature
antiferromagnet
Neel temperature
thermal disturbance
sublattice magnetization
typical/representative example
spin rearrangement
magnetic ordered state
secondary phase transition
primary phase transition
cooperative phenomena
coefficient of thermal expansion
electrical resistance
anomalous Hall coefficient
discontinuous change
magnetic critical phenomenon
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magnetic torque
torque
moment of a couple
discoid/disc-shaped sample
spherical sample
equatorial plane
static magnetic field
magnetocrystalline anisotropy energy
direction of the crystallographic axis
axial symmetry
demagnetizing field effect
torque magnetometer
elastic yam, elastic thread
to suspendlhang vert~cally

thread

torsion
balance
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magnetic hysteresis
demagnetized state
magnetization curve
closed curve



il&* jJ:J past, previous
JfI~ ') v:t: record, history
l)aJ -1'Y~::L9 one circuit, one lap, one time around
uti. futility, uselessness
M!i :/::L/jJ/ cycle, circulation
v-1 1) -$B1m v-1 1) -/\/-1 Rayleigh range
v-11)-JE~ v-1 1) -7-1 A9 Rayleigh constant
*}]~1t$ ~ 3:/jJ 1) 'Y initial magnetic susceptibility
'J\~JlfBlm ~ 3 9 :/~iJ\ /1 small (magnetic) field range
v-1 1) - • Jv-7 v-1 1) - • Jv-7 Rayleigh loop
rei]a]?1t~JL,*rf.f :J'7~.:l.9J\:/~/-if-11) 3 '7 high-frequency magnetic core material
?1tmU'9~ /\Jr-1U'9~ waveform distortion

17-17: mE
m~j}A V7'Y:J9 magnetite
Pl:ftB ~/T producing area
,J\7V7 ~397V7 Asia Minor
?7~*~7 Magnesia
:ftBij T~-1 place name

e&sl :t:.:l.'7-1/ attraction, absorption, suction

~tim1t -if / 1) .:l. '7 :/ jJ residuaVremanent magnetization
7k~SE I-1=t:::L9V~~7 permanent magnet

~< ~< to wind, to coil, to roll

17-18: msn~_

S5a~~ V:t::L9~'7 magnetic induction

m~m1t :L'7~9:/7J induced magnetization

Mtm~ t-1T/~i electrostatic field

~ilt~~ t-1T/:L9~9 electrostatic induction

17-19: m~

lim jJ~3 place, point (in space)

~SE ~9V~~7 bar magnet

J~~ti 7/:/:t:37 point (magnetic) pole
!iBJ.1<SJI T:t:.:l.9:/~t Earth's magnetic field
J¥j~t T/~7 north and south
~t 1!t~ north
~tti *'Y:t:37 north pole
iEti t-1=t:37 positive pole/electrode
J¥j ~td.~ south

i¥Jti T/:t:37 south pole
~ti 74=-37 negative pole/electrode
JX§£G~'5 /\ / /\ 'Y G~ '5 to repel each other
1j11!~ '5 01!~'5 to attract each other
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magnetic separation
magnetic particle
nonmagnetic particle
nonuniform magnetic field
locus of movement
dispersion in a liquid, liquid-dispersed system
separation efficiency
fine ferromagnetic wire
magnetic filter
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magnetic recording

hysteresis characteristics
residual/remanent magnetic flux

analog signal
digital signal

to divide/classify broadly

(magnetic) tape recorder

magnetic drum

storage element

magnetic core
magnetic thin film
rectangular hysteresis characteristics

saturation remanent magnetic flux

magnetic relaxation
temporal, related to time

following, tracking

delay, lag

real portion (of a number)

dielectric relaxation
imaginary portion (of a number)

to characterize
source, root, origin

steady/stationary state

electron spin relaxation

longitudinal relaxation

transverse relaxation
nuclear magnetic relaxation

magnetic loss
form, shape
loss coefficient

alternately, back and forth
phase lag angle

hysteresis loss

eddy-current loss
residual loss
induced electromotive force

eddy current
specific resistance
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ferromagnetic thin film
permalloy thin film
amorphous rare-earth ferrous

alloy film
vacuum (vapor) deposition
sputtering (method)
electrodeposition
manufacture, manufacturing
degree of vacuum for vapor deposition
gas containing impurities
substrate temperature
source of vaporized materials
relative positions
manufacturing conditions
layer several dozen atoms thick
ferromagnetic Curie temperature
saturation magnetization
bulk
Bloch's T3

/
2 1aw

perpendicular magnetic anisotropy
angular magnetization curve
Neel magnetic domain wall
(magnetic) bubble domain
magnetic ripple
spin wave resonance
characteristic of a ferromagnetic thin film
magnetization reversal
field of application
storage element for high-speed computers

application development
wire memory
flat thin-film memory
magnetic bubble memory
beam address memory
industrial
amorphous rare-earth

ferrous alloy
high density
photomagnetic/magnetooptic memory
perpendicular magnetic film
thin-film magnetic head
monolayer
laminate, laminated layers
multi-layer film
between layers
magnetic interaction
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monolayer film
surface magnetism

surface phenomenon
light modulation
optical switch

ferromagnetic dielectric
ferromagnetic substance/material
ionic crystalline ferrimagnet

ferroelectric, ferroelectricity
ferromagnetic ferroelectric
spontaneous polarization
electromagnetic/magnetoelectric effect
magnetic crystal class
iron group ion
chemical compound of the boracite class

magnetic circuit
ring
conductor
to wind, to coil, to roll
Ohm's law
magnetic resistance, magnetoresistance
Kirchoff's law

reluctance
magnetomotive force
number of turns/windings
to connect, to join
parallel, abreast
magnetoresistance effect

transverse effect
longitudinal effect
Fermi surface
to negate, to deny, to contradict
Hall (electric) field
external electric field
opening, cut end
Brillouin zone
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magnetic impurity
impurity
to weaken, to abate
concentration
Anderson localization
to break (down), to destroy, to smash
ferromagnetic metal

gyromagnetic effect
bearer, carrier
gyromagnetic effect
free rotation
direction of the axis of rotation
Einstein-de Haas effect

orbital motion
\

upward (direction)
on-off switch
to throw a switch
downward (direction)
law of conservation of angular

momentum
the object itself, (main) body, casing
to furnish, to install
to strike, to hit, to bombard
precession
reverse effect
a little sooner/earlier
Barnett effect

magneto-optic effect
optical properties
branching phenomenon
Zeeman effect
magnetorotation
magnetic birefringence
Voigt effect
Cotton-Mouton effect
magnetic Kerr effect
magnetic reflection
magnetocircular dichroism
energy partition/division
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surface of a substance/material
reflecting surface
polar Kerr effect
longitudinal Kerr effect
principal axis
transverse Kerr effect

magnetoacoustic effect
wave vector
acoustic cyclotron resonance
resonant
resonance conditions
geometric resonance
Fermi wavenumber
de Haas-van Alphen vibration

physical origin
giant quantum attenuation

magnetic refrigeration
magnetocaloric effect
refrigeration cycle
refrigeration method
magnetic entropy
isothermal demagnetization
amount of increase
magnetic refrigeration cycle
(the task of) refrigeration
lattice entropy
Carnot cycle
cold reservoir
process carried out under a constant

magnetic field
magnetic Ericsson cycle

magnetic semiconductor
semiconducting characteristics/nature
NaCI structure
chalcogenide

spinel
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transition metal
phosphorus chalcogenide

stoichiometric ratio
semiconductor conductivity
anomalous Hall effect
galvanomagnetic effect
magnetic field dependence
electron in a crystal, crystal electron
magnetic ion
aspect, state, appearance
magnetic metal impurity
mixed crystal system
semimagnetic semiconductor
dilute magnetic semiconductor
conduction carrier
host, bulk/matrix material
band structure
room temperature
photodetector
light-emitting device

magnetodiode
diode

interior of a device
injection, pouring
recombination rate
intrinsic semiconductor region
one side
injected carrier
recombination
forward (direction)
bias (electric) current
reverse bias
germanium magnetodiode
contactless switch
displacement sensor
silicon magnetodiode

magnetic amplifier
nonlinearity
amplifier
ferromagnetic material
three-leg core
central leg
DC excitation winding
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leg

AC excitation winding
cell winding, DC winding
line winding, AC winding
nonlinear inductance
AC impedance
direct current
saturable reactor
DC input current
AC output current
output AC current
half-wave average value
input DC current
law of equal ampere-turns
AC output
feedback winding
rectification, commutation
input current
to increase together
positive feedback
degree of amplification
external-feedback type magnetic

amplifier
auto-excitation type magnetic

amplifier
rectifier
output winding itself
DC component
characteristic improvement

magnetic superconductor
magnetic order/regularity
magnetic property
ferromagnetic superconductor
lattice point
sublattice
Chevrel compound
rhodium tetraboride
ternary compound superconductor
crystal structure
superconducting electron
long-range magnetic order
magnetic order
to be broken
normal-conducting ferromagnetic

state
Neel temperature
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antiferromagnetic long-range order
upper critical magnetic field
temperature curve
Kondo effect
Kondo temperature
category, group, class
low-temperature electronic specific heat
temperature proportionality constant
by a factor of several hundred
critical magnetic field
superconducting transition temperature
electron shell
localized magnetic moment
itinerant magnetism
transition metal
extremely small amount/quantity
substituted impurjty
magnetic impurity
magnetic ion concentration
dilute
critical concentration

magnetic fluid
minute ferromagnetic particle
ferromagnetic liquid
drop of liquid
extension, drawing
rotating ellipsoidal state
spike-shaped
protuberance
surface instability
grinding (method)
coprecipitation
inert gas
vacuum evaporation (method)
superparamagnetism
attractive force
magnetic force
aggregation, agglutination
precipitation
particle surface
oleic acid
linolic acid
organic polymer
surfactant, surface active agent
repulsive force
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rotational and translational
Brownian motion

magnetite
manganese-zinc ferrite
paraffin
alkylnaphthalene
preparation, method of manufacture
single-component Newtonian fluid
ferromagnetic fluid
conducting fluid
conductivity
conducting/conductive magnetic

fluid
characteristic of a magnetic fluid
nonconductinglnonconductive

magnetic fluid
fluid mechanical characteristic time

Larmor frequency
external alternating magnetic field
rotary bearing
seal
nonferrous metal
separation by difference in specific

gravity
inertial damping device
detection equipment
(in/for) engineering, engineered
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positive electric charge
negative electric charge
sense, sensation, sensory
to grasp, to seize, to capture
(by) chance, (by) accident
Greece
philosopher
amber
static electricity
triboelectricity
(named) after ...
qualitative
(the study of) electricity
starting, inauguration
tool, implement
good conductor
rubber
to occur in succesion, to follow one another
compilation, comprehensive survey
electromagnetic theory
to be firm, to be sure
(the study of) classical electromagnetism
slowly, gradually, little by little
beginning
specific charge
smallest unit
hint, suggestion, implication
oil drop experiment
elementary electric charge
hadron
quark
fragmentary charge
true character, real nature

electrified state
difference
amber
silk (cloth)
to rub, to scrub
ebonite
fur, animal skin, pelt
algebraic sum
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free electric charge
true electric charge
polarized electric charge
bound electric charge
the entire system
outside the system
both sides
true (electric) charge density
free (electric) charge density
polarized (electric) charge density
grand unified theory

electric field
point charge
electrostatic system of units

valence electron
core electron
atomic valence electron
arrangement of the electrons
alkali metal
alkali earth metal
frrst group of transition metals (in the

fourth period of the periodic table)

filled band
empty band
constituent/component atom
separated by the ... ,

on the other side of the ...
electrical conduction, conduction

of electricity
acceptor level
energy width
X-ray emission spectrum
photoelectron emission spectrum

carrier, support
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to carry, to transport
forbidden state
to be blocked, to be packed
impurity level
activation energy
cyclotron resonance

potential difference
unit charge
electric potential

quantity of electric charge
unit normal vector
minute/differential area
(electric) charge density
conservation of the quantity of electric charge
conduction current
displacement current
polarization current
total current
sinusoidal

radio wave
oscillating current
lightning discharge
magnetic storm
the Milky Way galaxy
accelerated motion

thermal conductivity
conductivity
capture, seizure
to set free, to release, to fire (a projectile)
even though we say, even though we call it
optical excitation

conductor, conducting body
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resistivity, specific resistance
molten salt(s)
surface of a conductor
equipotential surface
electric shielding
Wiedemann-Franz law
thermoelectric phenomenon
to cause, to induce
second order tensor
defect

insulation resistance
leakage current
dust, rubbish, trash
ion current
megohm
suddenly
dielectric breakdown
surface current
surface resistance
volume resistance

electric resistivity
volume resistivity
resistivity, specific resistance
circuit element

electric resistivity

unit quantity
electrostatic capacityIcapacitance
...th number (in sequence)
coefficient of capacitance
to leave some space
parallel-plate capacitor
charge distribution
everywhere, throughout (the space)
coaxial cylinders
same/identical axis, coaxial
capacitor consisting of coaxial

cylinders
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concentric spherical shells

spherical shelJ

concentric spherical capacitor

ease of flow

electrical conductivity

mobility

anisotropic substanceJmaterial
conversion

pure water

to count

fixed/constant interval of time

uniform motion~ motion at constant speed
to calm down, to settle down., to be steady

electronic conduction

photoelectridphotovoltaic cell

to flee, to run away~ to escape

amount of heat generated/released

being applicable/pertinent

statistical mechanical viewpoint/standpoint
ionic conduction

superionic conductor

ionic conductivity

deposition, precipitation

melting~ fusion

main constituent/element, subject

soap solution

discharge phenomenon
extremely low temperature
phenomenon of superconductivity

quantum phenomenon
correlation., interrelation

mixing, mingling, blending

chemical element
several digits., several decimal places

downward regulation/adjustment

model

unconditionally., without exception

Hamiltonian
operator
angular bracket
even more, still more, all the more
to defer., to cany forward., to hold over
general theory
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direct current
power source, power supply
DC generator
(together) with ...
pulsating current
power consumed
gradual rise/increase
gradual falVdecrease
(electric) power transmission
semiconductor circuit
DC motor
electrolysis

stabilized DC power supply/source
DC output voltage
load

DC voltage
AC input voltage
rectifying circuit
output voltage
load current
voltage control circuit

thyristor
rectification

AC voltage
alternating current (AC)
quasi-stationary (electric) current
sawtooth wave
square wave
sinusoidal alternating current
superposition
real constant
real portion (of a number)
complex representation
circuit theory
AC theory
impedance
admittance
ACpower
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time average, averaging over time
apparent power
effective power
reactive power
ordinary familylhousehold
supply
effective voltage value

stabilized AC power supply/source
fixed/constant voltage
constant-voltage stabilized

power supply/source
constant-voltage, constant-frequency

power supply/source
constant-voltage transformer
ferroresonance constant-voltage power

supply/source
motor-generator
control circuit
AC power supply/source
power (generating) plant
(power) transmission line
requirement(s), conditions of use
voltage drop
user of electric power
voltage fluctuation
power factor
phase-advance capacitor
compensation

inductance
coefficient of induction
henry
mutual inductance
self-inductance
reactance

inductance meter
easily, simply, conveniently
direct readout
ratiometer-type (measuring) instrument
series circuits
measured inductance



mit
~,'(l

m~tttm

3ti1tt -:1 t) ~) :;

26-7: IJ7?9/A

~lt$

~-1 /~~?~:/'A

~~iI

~~JJ7?5T/A

~~tt

~iiIJ7?~/A -
~iiit

20-8: ~ :/ t:-~:/.A

Yii-=f
@J~m

-1 /l:::-~·:/AfT~

MifittJi
~litfifi

i1t1b'1 /l::-~./.A

j}~ttJ~ /l:::-~·:/A

4/e-?'/AfA11t
@]i3IJDUD:
-YlTMffiJ~

A1J~ /l::-~"/A

fl~DUIt

~~1/e-~·/A

IE~gglt

~fdJ

J) 7? -9 /AOijf(

20-10: ~ /t::-~/AfiJlJ

~ifrfffi]i3

fIJho_1£
~g+jjrPJ

~tjljlJi

~-1 /!::-9·:/A
§C1 /t:-~·:/A

1FMjfjlJi
~ifitt~

ft~

toli1 :/ t:-5l :/ A

~/ /~YT1':J r)
:J rJ I) .:1. 9 7 I) ~/ :;

::t- 3 A 77·
:;.:1. /4 /7+-'7 >' /'A
~ .:t /' 3 '7 I) 3 rj

:J..7 ~ '7 I) 7 :7 :9 :/A
J.rJ~r)t-1

3 CI 'J 3 r) I) 7 7 ~ /' ,A
3 r] I) 3 '7t1'

.y:/~

tJ1D-"E?
1 :/l::-.$7+/A:¥3 1") v'Y
:/.:1./71:19
:J9-t-1 j=-

/\ ~ry1 :/e-~·:/A
lJ:t=-7i9-r=f-1 /e-~~/'A

1/t::-?'/:AfJ/ArJ
tJ10:C7j]/AQ
'1:r~:/~'Y1j]1D=:l. r) I) 3 7 -1 /' t: - ~;o /' .A
:I.? I) tJ /'A ?
7?'J-1/C-:$T+/,A
'"t1~yjJ/A'7

=1=-3~?

') 7?~~A7J /A9

:J ry I) ::J. 9 tJ '1 0

1/tJT/7'Y
c7-1*t):J9
~1iJ?:J'7

-e/1 /e-~+/A

:;:J-1 /e--~~/'A

t:?T-11J9:Jr)
:t-3'7'Y7~D

7:1'7
'J9:J-1 /e-~·/A

-233-

pointer/needle (on a dial)., guideline

deflection (of a pointer/needle)

loss resistance

AC bridge

imaginary portion (of a number)

pure inductance

pure capacitance

inductive reactance

inductance

capacitive reactance

capacitance

terminal

(electric circuit) network

impedance matrix

pure resistance
combined value

wave impedance

mechanical impedance

impedance function

(electric circuit) network function

single terminal-pair circuit

input impedance

rational function

complex impedance

positive real function

imaginary axis
reactance function

AC circuit

applied/impressed voltage

clockwise (direction)

diagonal term
total impedance

self-impedance

non-diagonal term
common branch

negativelminus sign

mutual impedance
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impedance matching
supply of electric power
node
internal impedance
maximum amount of electric power
reflection loss
impedance matching (circuit) network

load impedance
matching (circuit) network
transformer
distributed constant circuit
coaxial cable
characteristic impedance
termination, terminating

transfer, giving and receiving
voltage source
current source
DC circuit
passive circuit
active circuit
electron tube
electron tube circuit
transistor circuit
relay circuit
power circuit
amplification circuit
oscillation circuit
modulation circuit
high-frequency circuit
low-frequency circuit
linear circuit
nonlinear element
lumped constant circuit
microwave circuit
fundamentallbasic theorem/proposition
reciprocity theorem
compensation theorem

thickness in diameter
tensor quantity
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AC circuit

differential plane/surface

number density

current amplification
input signaVringing current
multiplication, amplification

output current
current amplification
signal source
(electric) current amplifier

output impedance
emitter ground circuit

base input impedance

collector output impedance

constant current source

collecter current

base current

current amplification factor

electro-optic effect
Pockels effect
primary, first order {math}

Kerr effect
secondary, second order {math}

piezoelectric resonance

frequency
applied (electric) field
follow, track, follow-up

bound state
laser light
Pockels cell

Kerr cell

symmetry
lowest order
Kerr coefficient
polar liquid
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detection
oriented/directional field

readout field

fluctuation period
nitrobenzene

electro-optical crystal
variable-delay plate
optical modulator
optical shutter
optical deflector
high-voltage pulse
space-charge distribution

electromagnetic effect
magnetoelectric effect
polar vector
axial vector
spatial inversion/reversal

Schubnikov group
spontaneous electric polarization

current noise
thermal noise
noise
excess current noise
metal resistance
thin film resistance
contact resistance

current noise voltage
frequency bandwidth

length direction
thickness direction
Hall effect
primary current
heat flow
thermomagnetic effect

DC power supply/source
rotating machinery
maintenance, (political) conservatism
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electromagnetic induction
effective cross-sectional area
fixed/constant angular velocity
machinery in actual use
armature coil
rotor
field magnet
revolving-armature type
revolving-field type
commutator
induced voltage
AC generator
collector/slip ring
high-frequency generator
commercial frequency
high-frequency AC power
standpoint of practical use
radio-frequency heater, high-frequency heater

electric dipole moment
dielectric polarization
electron polarization
ionic crystal
ionic polarization
permanent dipole moment
polar molecule
group, radical
orientation polarization
local electric field
dielectric constant, relative permittivity
filling, loading, packing
local electric field coefficient
Clausius-Mossotti relation

electron polarizability
ionic polarizability
orientation polarizability
optical frequency
optical frequency domain
resonance type
meter wave, metric wave
decimetric wave
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Debye type

relaxation type

related to materials science~ related to

the physics of materials

ferroelectric phase transition

structural phase transition

dielectric constant

influence, influencing power

electric susceptibility

dielectric heating

object to be heated

radio-frequencylhigh-frequency field

dielectric loss

microwave heating

parallel electrodes, parallel electrode plates

gap between electrodes, gap between

electrode plates

high-frequency power supply/source

triode

self-excited generator

wood drying

plywood .
vulcanization

paper

rapid heating

heattreattnentoffood

water/moisture content
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intermediate
the distant past, a long time ago
crystal detector
detection of radio waves
selenium
copper suboxide rectifier
DC power
Wilson model
quantum theory of solids
belt, band, zone
allowed band
forbidden band
to come out, to escape, to fall out
chalcogen (compound)
simple/elementary substance
regular tetrahedron
to contribute jointly
zincblende, sphalerite
wurtzite
stoichiometric
mixing of minute amounts into something
to take the place of
to suck up, to absorb
mobile (electric) charge
top, summit, peak
Hall coefficient
free space
some number of revolutions
circular orbit
fundamental absorption
fundamental absorption edge
ultraviolet region
circling motion
discontinuous
vibrational change
computer science
leap, jump
flow/stream of electrons
flow/stream of holes
rectifying characteristics
to come off/loose, to get out of place
amplification
cleavage
flat, level, smooth
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injection effect
deep, profound
purification
zone melting (method)
purification technology
not only ...
surroundings, periphery, circumference
metal oxide semiconductor
field-effect transistor
tens of thousands
several hundred thousand
... (items) lined up/in a row
information society
photonic/optical integrated circuit

p-type semiconductor
free hole
Hall constant
top/upper edge
immediately/directly above
thermal excitation

n-type semiconductor
bottomllower edge
immediately/directly below

compound semiconductor
element semiconductor
atom ratio, ratio of the numbers of atoms
constituent/component element
binary semiconductor
ternary semiconductor
periodic table (of the elements)
group (in the periodic table), family
chalcopyrite semiconductor
layered semiconductor
narrow gap semiconductor
to emphasize, to place emphasis on
average group IV compound
number of valence electrons
four covalent bonds on a single atom
sodium chloride
(which) one of
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to occupy while mixed together,
a combination of ... and ... will occupy

anti-fluorite (type)
tetragonal system
substituted (type)
layered structure
glass semiconductor
composition range
glassy
low-melting semiconductor
trigonal system
to take the place of
transition metal chalcogenide

semiconductor
hexagonal system
(electric) charge density wave
chalcopyrite, copper pyrite
aligned lattice-vacancy

semiconductor
lattice vacancy
artificial/synthetic semiconductor
alternation, alternate
superlattice semiconductor
artificial, synthetic
organic semiconductor
anthracene
naphthalene
pyrene

amorphous semiconductor
crystal state
amorphous state
amorphous semiconductor
long-range order
periodicity
atomic configuration/arrangement
short-range order
dangling bond
lattice vacancy
void, vacant space
tetrahedral system
chalcogenide glass
oxide glass
component atom
molten state
quenching
glow discharge
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crystalline semiconductor
to adjoin each other, to be adjacent
bonding orbital
antibonding orbial
chalcogenide system
chalcogen atom
nonbonding orbital
absence, lack, deficiency
footlbase (of a mountain)
near the outskirts/periphery
wave function
at most, at best
on the order of a few atoms
nonlocalized state
localized state
mobility edge
gap state
localized electron state
to hop/jump from one place to another
hopping conduction
proximity, being close to something
energy difference
hopping/jumping motion
phonon
assistance, help
variable region hopping
addition, adding
inactivation, deactivation
sunlight
high-efficiency solar celllbattery
metastable
workability, ease of machining/processing
suitability for mass production
manufacturing cost
optical sensor
opto-electronic conversion device
thin film transistor
photoconductive, photoconductivity
photocopier, electronic copier
switching element/device
memory element/device
pickup device/tube
from a practical standpoint

unpaired electron
polycyclic aromatic compound
phthalocyanine



~JJ7~=rv/

~~=1t!l6~

iei7t-r~~~

.w3th_~

lfPl£
~tI~

~Tf1~ra

}\/~m~

1iX~

~I.'/*"~~

ocE~t~tt

m~tlli:iiI

~Jfa~T/~~)~

=t:3 rJ""\7?=:J.:19''-"'Y::Jry
:Jry7/~l\/ ~?-71

T/tJ'1~'7-ry-?5'1

J. r) I) ::t-
::L? :t-7·'Y
J/:/-t17'/~3ry

1\/' ~t7'1
-t~71

l: I \./1\ / ~ r) 5'-1
1\~'T/y-1 Y 3 9t"'1
'}r)Y1-1:r
~/'71~T/Y~)J,,-

polyacetylene

conjugated double bonds

polymer semiconductor, semiconductive

polymer

charge-transfer complex

free radical

organic compound

molecular crystal

band model

molding, shaping, forming

piezoelectric semiconductor

inversion symmetry

relative position

deformation potential
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superconductive tunneling

insulating film/membrane

to interpose, to hold between

quantum mechanical tunneling

both parties, both sides

electron pair state

quasiparticle state

quasiparticle tunneling

Giaever tunneling

Josephson tunneling

normal conductor

vicinity/neighborhood of the gap

discontinuous
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superconducting wire

DC (electrical) resistance
(electric)· power loss

superconducting substance

superconducting material

characteristic ofa material
(magnetic) flux pinning

cold working

irradiation with a particle beam
precipitate, deposited material

quench(ing)

abrupt, uncontrolled
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destruction.. collapse

rerouting, making a substitution

to let loose.. to set free, to let escape

thermal conductivity

lining, backing

twisted together~ intertwined

thin film superconductor~

superconducting thin film

penetration depth

to apply ~ to wager~ to wear~ to sit down,

to run~ to make a phone can~

to turn on (a switch)~ to hang

ordered variable

bulk superconductivity

transition, transfer, metastasis

bulk superconductor

thermodynamically critical magnetic field

type I superconductor film
critical film thickness

scatter (in statistical data)

Silsbee hypothesis

supercurrrent

superconducting condensation energy

Ginzburg-Landau theory

fluctuation (effect)

cylindrical thin film

cylindrical axis

magnetic flux term

circular current supercurrent term

dimensionality

order parameter

higher order

nonmagnetic impurity

potential scattering
to break (down), to destroy, to smash

Anderson's theorem

higher-order correction

surface resistance

Josephson junction

organic superconductor

microscopic mechanism

through the medium of ...
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to substitute, to replace
to exceed, to surpass
tetramethyl-tetraselenafulvalene

charge-transfer salt
flat, planar
conducting path
quasi-one-dimensional conductor
counter anion
production of radicals
under normal/ambient pressure
energetically, vigorously
superconducting phase
spin density wave phase
neighboring, adjacent, adjoining
antiferromagnetic
superconducting. electron pair formation
tunnel junction method
superconducting energy gap
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Lesson 22: Electronics I (transistors and diodes)

22-1: i'7/~~~-

transistor
active element
Bell Laboratories
point-contact structure
transistor action
junction "transistor
filament heating
not used, unnecessary
electronic equipment/devices
miniaturization
reducing power consumption
to build
point-contact transistor
back to back
bipolar transistor

alloy-junction (type)
alloy (type)
alloy-diffused (type)
diffused-junction (type)

planar (type)
mesa (type)

junction (type)
pnjunction (type)
Schottky junction (type)
MOS (type)

pnjunction
emitter
base
collector
bias

depletion layer
conducting (type)
minority carrier
carrier diffusion (type)

carrier drift (type)
internal (electric) field
ground (US), earth (UK)
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current gain
majority carrier
channel
source

drain
gate
gate voltage
stretch(ing), elongation
channel width
amplification device
diffusion (type)
gallium arsenide
input resistance
power amplification factor
linear integrated circuit
input stage/level
amplification stage/level
digital integrated circuit
three-terminal element
nonlinear element
small-amplitude operation
linear active element
operation/performance analysis
equivalent circuit
physical component/constituent
T-constant
three terminals
input (side)
output (side)
common element
two terminal-pair circuit
frequency of use
digital circuit
flip-flop
analog circuit
operational amplifier circuit
passive element
integration, unification
(electric) power transistor
inert dry gas
to fill with, to enclose,

to seal up, to blanket with
(heat) radiating plate
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signal
channel, path(way)
signal power
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junction capacitance

(electrical) charging

base region

to cut through, to go through

drain current

to run

unipolar transistor

electrostatic induction (type)

constituent element

drain voltage

saturation (type)

non-saturation (type)

high withstand voltage

high po\ver amplification factor

(electric) power device

semi-insulating substrate

Schottky junction

microwave integrated circuit

primary/principal constituent
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insulated-gate field-effect
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p-type silicon
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insulating, insulation
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path for electric current
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semiconductor device

(wave) detection/detecting

detecting ligh~ light detection

pulse switching

constant-voltage source

point-contact diode

bonded (type) diode

silver wire

pulsed current

wire

junction diode

method of manufacturing,

method of fabrication

alloy-junction diode

diffused-junction diode

mesa (type) diode

planar (type) diode

epitaxial (type) diode

Schottky-junction diode

grown-junction diode

pin diode

high-speed operation

capacitance-voltage characteristics

impurity concentration

tunneling

high-frequency signal processing
extensively" widely, broadly

diode for use in rectifying

a source of electric power
diffused diode

microwave diode

mixer

frequency multiplication

varactor diode

Gunndiode

voltage-regulator diode"

standard diode

epitaxial pn junction

breakdown phenomenon
Zener voltage

voltage-standard diode

cadmium standard cell

voltage standard

recombination radiation

emission efficiency

light-detecting diode,

photodetecting diode

electronic excitation

photodiode
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variable capacitance diode
barrier capacitance
voltage dependence
epitaxial junction
rate of change of capacitance
varactor
parametric diode
laser diode
carrier injection
electron beam excitation
ionization by collision

Schottky barrier
space-charge layer
barrier
interfacial phase
interfacial electron level
interfacial level

metal-semiconductor interface
electron-level model
Schottky model

electron affinity
electric double layer
contact potential difference
impurity (atom) concentration
surface charge density
differential capacitance
saturation value
interfacial dangling bond
to include, to incorporate, to capture
interfacial level model
surface level
ionic character (of a bond)
covalent character (of a bond), covalency
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Schottky diode
storage effect
high-speed switching
mixing circuit

avalanche effect
lattice atom
secondary carrier
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like an avalanche

current amplification

repeated ionization by collision

space-charge domain

reverse-bias voltage

transit~ travel(ing)

optical phonon scattering

saturation velocity

unit distance

ionization rate

threshold energy

ionization energy

Zener yield

avalanche amplification

'Size relation~ quantitative relation

microwave oscillation

photocurrent amplification

avalanche injection
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avalanche diode

transit time (effect)

negative resistance

IMPAlT diode

ranging from a few to several dozen
microwave oscillator

photocurrent amplification
photodetector

MOSdiode

substrate semiconductor

surface metal

electrical characteristics

fundamenta1lbasic characteristics
surface metal electrode

substrate silicon surface
excess

ne~ clear~ unencumbered
flat band
to keep away.. to keep at a distance

depletion

depleted state
charge response

insulating film/membrane capacitance
inversion layer

speed of response
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edge of the depletion layer

association, meeting, assembly
voltage of a power source
direct transition (type)
red
luminous efficiency
internal efficiency
external efficiency
indirect transition
green
for use in a display
low price
blue
high level of brightness
infrared light

coherent light
large quantity
double heterojunction
desirable, hoped for
emission wavelength
cleavage
Fabry-Perot (type)

single wavelength oscillation
for use in long-wavelength

measurements
visible laser
multiple quantum-well structure
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Lesson 23: Electronics II (other circuit elements and basic circuits)
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functional device

amp) ification ofan oscillation

silicon crystal

light-detecting device, photodetecting device

thermistor

Hall device/element

semiconductor single crystal

amorphous silicon

optical signal processing

principallleading role

semiconductor junction

heterogeneous.junction

potential barrier

diffusion potential

region into which something is injected

to decrease~ to diminish, to subtract

range

diffusion length

backward/reverse current

backward/reverse voltage

related to dielectric breakdown
avalanche effect
tunneling

attached (to)~ associated (with), involved

depletion layer capacitance

diffusion capacitance

variable capacitance

photoelectric conversion

thyratron

ohmic contact

metal-semiconductor contact

switching element/device
mercury-arc rectifier

gate signal
the time when electricity is turned on,

the time when electricity begins to flow
silicon controlled rectifier
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compact and light~ small in size and light in weight
long service life
strong point
(electric) power capacitance
stabilized power supply/source
converter~ttansducer

four-layer structure
gate current
"off~ position/state
breakover voltage
h on'" position/state

uncontrolled
rectifier output
output stabilization
saturated (state)
withstand voltage
forward voltage drop
tum-on time
to bear~ to endure, to tolerate

facing~ opposite~ counter
insulator
capacitor
electrostatic energy
farad
parallel-plate conductor
counter electrode
effective area
(electrical) lead
AC field
dielectric loss tangent
combined capacitance
tuning, synchronization
by-pass
IX block
discharge pulse circuit
storage/accumulation device
paper capacitor
mica capacitor
porcelain capacitor
electrolytic capacitor
air capacitor

inverter
inverse converter
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converter

AC-DC converter

separately excited (type)~

externally commutated (type)

self-excited (type}, self-commutated (type)

commutation (function)

high-voltage electric power

thyristor type

phase-eontrol angle
inversion

commutation

commutating capacitor
uninterruptible power supply

constant-voltage constant-frequency

power supply

frequency converter

DC transmission (ofelectricity)
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ACinput

single phase

three phase
six phase

half-wave rectification

full-wave rectification

high-voltage electric power equipment
receiving (electricity)

polyphase rectification

rectifying device

voltage-doubling rectifying circuit
ripple component

LC smoothing circuit

series regulator

shunt regulator
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two-terminal device
high-frequency signal
cathode

metal-semiconductor junction

conduction band structure

saturation current

p-type side, p side
n-type side, n side

potential barrier

transition region

equilibrium concentration
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diffusion constant

induction coil

low-voltage DC power supply/source

induction coil

primary coil

secondary coil
(electrical) contact

piece/scrap of metal

spring

mutual induction
to store (up)

self-induced electromotive force

resonance phenomenon

high-voltage and high-frequency

Tesla coil

oscillating voltage
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impedance bridge

bridge circuit

reference impedance

high-precision

manual action/operation

built in, internal, stored internally

equilibrium action/operation

digital display

non-equilibrium voltage

reference voltage

synchronous rectification

integrating circuit

arithmetic circuit

range of frequencies used

high reliability

Maxwell bridge

Schering bridge

Campbell bridge

Owen bridge

Wien bridge

equilibrium conditions

residual inductance

floating capacitance

susceptance
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electrostatic coupling, capacitive coupling

admittance to ground

Wagner ground deviceJequipment

filter circuit

tuning

DC bridge

Wheatstone bridge

four-tenninal resistance

Kelvin double bridge

leakage resistance to ground
to obtain, to reap~ to pay, to supply, to gather

leakage resistance

Wagner grounding method
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moderate, medium (degree)

known resistance

galvanometer

unknown resistance

ratio arm
surrounding/ambient temperature

measurement precision/accuracy

polarization

reactance portion

charge transfer device

bucket brigade device

charge-coupled device

clock pulse
lump, cluster, block

semiconductor substrate

signal charge

diffusion layer
switching (action)

sequential and adjacent
transfer electrode
interior of the substrate

potential well

surface channel CCD
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booed/embedded channel CCO
self-scanning function/capability
signal processing device/equipment
imaging device

photoelectric conversion device
solid-state imaging device/equipment
reading and scanning
magnetic bubble storage/memory
information transfer
basic/raw materials

imaging device that employs
vaccum tubes

to take the place of, to replace, to be
substituted for

two dimensional
several hundred items
hole
forwarding (items) in order/sequence
to read out
photodetectingswface
to cover, to hide, to conceal
frame transfer method
side, beside, sideways
interlining/interlacing method
high-definition television
number of scan lines
dark current
charge transfer
high sensitivity
pixel, picture element
telescope for viewing heavenly bodies
X-ray detector
(particle) accelerator
elementary particle experiment
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microelectronics

miniaturization technology

single/individual item/product

membrane/film technology

semiconductor technology
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revolution

semiconductor integrated circuit

technology

large scale integrated circuit

miniaturization

mechanical component/equipment

control mechanism/unit

use of electronics

acceleration~promotion

industrial robot

NC machine tool

industry

production site

office

reduction of labor, labor saving

the content of labor

the form/structure of work

change, reform

simple task

productive activity based on use of

the intellect

to bring about, to bring forth

techno-stress

disorder~ obstacle, obstruction

the form/structure of employment

social problem/issue

electronic device

optical device

resistor

passive component

individual

interconnection~ interconnect
one body/unit/entity
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on a common substrate

monolithic integrated circuit

several, separate? different

component, part
to furnish, to install

hybrid integrated circuit

main.. principal

Josephson integrated circuit

optoelectronic integrated circuit

very large scale integrated circuit

bipolar integrated circuit

transfer conductance

junction dimensions

emitter bias current

load capacitance

signal propagation delay time

distance between elements

occupied area, area occupied

series resistance

buried layer

epitaxial layer

silicon oxide film

isolation

economy {saving money}

structural dimensions

complementary MOS (CMOS)

dependence

high-speed (nature)

low power consumption

ill-V semiconductor integrated circuit

hetero-bipolar transistor (HBT)

metal-semiconductor

field-effect transistor (MESFET),

Schottky-gate field-effect transistor

high electron mobility

transistor (HEMT)
reference dimensions
on the same substrate

technology for minute/fine processing

dopant

ion implantation technology

rendering/drawing a pattern

imaging with an electron beam

rendering/drawing

transfer

mercury lamp

excimer laser
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irradiation \vith an electron beam

plasma X-ray source

pattern dimensions

wet method

reactive ion etching

microwave excitation

functional design

logical design

circuit design

standard cell

accumulated technical achievements

efficiently

wire length

manufacturing/fabrication process

performance index

advantageous7 beneficial

(cap)ability to drive, driving (cap)ability

load capacitance

gate electrode material

self-aligning

high-performance integrated circuit

large scale integrated circuit for use
in a pocket calculator

mass storage system

light-emitting and light-detecting

optical waveguide

optical circuit

optical system

integration into one element/device

optical communication system

optical information processing

optical circuit elements

passive eircuit element

directional coupler

optical isolator

modulator

photodetector

\vaveguide (type)

optical memory function

active circuit element

optical device

distributed feedback laser
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distributed Bragg reflection laser

monolithic active
photonic/optical integrated circuit

size reduction and integration
performance improvement
productivity improvement
planar wave optical system
optical system instability
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to grasp, to seize

microprocessor
microcomputer
one-chip microcomputer

input-output port
internal configuration
arithmetic and logic unit
instruction decoder
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wafer process technology
wafer fabrication technology
oxidation technology/technique
diffusion technology/technique
ion inplantation
lithography technology/technique
thin film formation technology
processing/machining technology
wiring technology
silicon
gallium arsenide
gallium arsenide
to cut (out), to cut and carry off
liquid phase growth (method)
crucible, pot
fusion, melting
seed crystal
to pull/lift out
pulling method
surface tension
to float
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floating zone technique
mirror surface
grinding, polishing
crystal axis
epitaxial growth
oxide film
thermal oxidation
device/element separation
gate oxide film formation
dry oxidation
wet oxidation
acceleration voltage
amount (of material) implanted
threshold voltage
resist processing
photolithography
gas phase, gaseous state
chemical vapor deposition
ultra-precise control
molecular beam epitaxy
the latter three
physical vapor deposition

lithography
corrosive liquid
etching, engraving
copper plate
corrosion-resistant coating
drawing by hand
illustration, figure
aim
surface of a thick plate
carving, engraving, sculpture
preparing a plate for use in printing
to attach, to affix, to paste
film, film-like substance
printed wiring board
chemical milling
plate material
both surfaces/sides
to punch out, to stamp out
shadow mask
sheet/plate of raw material
cleaning
drying
.coating with the resist
first stage of heat treatment
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developing {in photography}
last stage of heat treatment
removaVpeeling off of the resist
minute/fine processing
defeating, overcoming
lowerlbottom side of the resist
shape/form of the material
trapewid
to taper off, to become thin
etching speed in the vertical

direction
after coating with the resist

shape/form
plating
product dimensions
(etching) plate
product shape/form
sequenced in repeating rows
repetitive plate
mass production
cost
yield
fairly expensive, rather high

in price
image/figure generator
electron beam drawing/imaging device

package
protection
external wirellead
extennalfonrnVshape
sealing method
external lead
single inline package
dual inline package
pin grid array
flat package
sealing
metal sealing
glass sealing
plastic sealing
ability to radiate/dissipate heat
ability to resist moisture
ease of assembly
weak point
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board-level packaging technology
loading, mounting,. fabrication

(ofIC components)
through hole mount technology
surface mount technology
hybrid packaging
information system
number of mounted semiconductor

components
special use
high density packaging
means of implementation

device-level packaging technology
frame-level packaging technology
reliability assurance
cooling technology
noise reduction technology
assembly technology
necessity
importance

Josephson effect
superconducting electron pair
following year
quantum mechanical phase
importance
clearly, publicly, frankly
Cooper pair
local, in one section/region
to weaken
tunnel junction
Josephson current
current-phase relation
Josephson critical current density

DC supercurrent
Josephson DC effect
spatial modulation
critical supercurrent
effective depth
Josephson insertion depth
characteristic length
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vortex (filament)
magnetic field characteristics
failure of the insulating membrane
parallel connection
superconducting circuit
Josephson interference effect
phase dependence
AC supercurrent
Josephson AC effect
finite voltage
quasiparticle
displacement current
DC voltage bias
structure consisting of a

series of fixed-voltage steps

zero-voltage current
quasiparticle tunnel current
superconducting microbridge
normal (conducting) metal coating
proximity effect bridge
point-contact junction
microbridge
computer device
Josephson device
macroscopic quantum tunneling
macroscopic quantum coherence
classical theory
bridge
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electrical equipment
three-phase alternating current
transmission (of electricity)
for general/ordinary use
for electric-powered equipment
source of (motive) power
compact equipment
portable equipment
rechargeable
lead storage battery
non-rechargeable
manganese dioxide battery
power control circuit

voltage regulator
voltage regulation method
to adopt/take on many (forms)
equipment with regulated

AC voltage
ferroresonant transformer
saturable reactor
thyristor inverter
small capacity power supply
equipment with regulated

DC voltage
smoothing circuit
ripple component
stabilized AC power supply
AC (power) transmission line
stabilized DC power supply
electronic equipment

voltmeter
measured value
analog (type)
indicating electrical instrument
numeral
digital (type)
mechanical mechanism
moving-coil type
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moving-iron type
electrodynamometer type

rectifier type
thermoelectric type
electrostatic type

electrostatic attraction
voltage detection
high-voltage measurement
ammeter
multiplier
voltage value
current value
frrst stage/grade/step
analog instrument
high frequency measurement
vacuum-tube voltmeter
DC potential
vacuum-tube electrometer
analog-to-digital conversion
reading

easy, comfortable
simple and easy, handy
low price

voltage/potential divider

driving torque
method of generating
shunt
branch circuit
(electrical) line, (electric) power line

without cutting/severing
stream of charged particles
particle accelerator
current transformer
Rogowski coil

raising and lowering voltage,
stepping up and stepping down voltage

interlinkage
transmission and distribution of electricity
high-voltage electric power equipment
transformation ratio
turn ratio
excitation
excitation current



-~ft1tJ~i1rt

~ifrtH:

~~~J£~

¥f.~

r*Jfk~

~fk~

fkJL\lj~

7-1;«i1f&
~JL\t14~

fkJL\S~7ti3

iMItl~J±~

m~7t23

=~tlifrt

iMItlS*
=~tlJ±~r

=~O)fiIfflT

m~~ifrt

~m~ll:m~

JE~ifrt~J±~

*~/~
m~~

Jij~~

25-6: I£f.i1H

~px:~

mmfElIi~~fFffl

m~M· E~

S*O)im~

iilJL\
~~i':7/A
~m~_

m~flJ±

¥f.J±.~J±

tittBtE
1Jrm1t1
~~.~~~~~

U[ifrt~mt~

U[ijft*~mt

U[i5TE±@J~

iR1J)EPI~t~

mm~

M!ffl PIfj~ t~

1 7:/ 7 tJ7/ I) .:L 9
~/ 1).:L 9 t:
I) 'J r7~ / Y'Y :\=
~39:J'7

T1T'YiJ~t::.

tJ1 T'YiJ~t::.

T'Y ~ /-if1 1) 3 9
7-1 'J:J '7/\/
T'Y~/:J'7'l'7

T'Y~/:/:\=-//O

~tl~/Y'Y4=

:/:\=-//0=:/7/ I) .:L '7
~tl:/'J7

=:/7/Y'Y:J9tJ
=:/O)~/~

~ /7 !Y T /' I) .:L 9
~3 '7'J /'~9~:J9'J9
T1T/ I) .:L 9~/7'Y:\=-
*~/tJ/

3r7--e'Y:\=-
tJ~/~=t-

~/t1::f

7/:/'J'7:J:.J.'7 ~9'"!T39

'l'77!Y·T/'J9
:/'J!y0)'Y'70
:/~/

I) 'J '7 i' :7 / A
:/'Y7/::I/7/

~/=J'7T/Y'Y

~3'77'Y·::r9Y'Y

=t-37t-1~/T/

*9:J9t-1
~1::19·7~1::19--e/0

737 I) .:L9~/ I) .:L 9=t:
7 3 !y I) .:L 9 ?'~ -1 T /' I) .:L 9
73 7 1) .:L9~.:LtJ1 0
'J 771 tJ / r)t~

7"1T/=f
~39tJ / 9t~

-271-

primary load current
ratio of current transformation
ideal transformer
raising and lowering, stepping up and

stepping down
core type
shell type
core material
silicon steel sheet/plate
(iron) core structure
(iron) core magnetic shunt
leakage transformer
magnetic shunt
secondary current
leakage flux
secondary voltage drop
secondary terminal
short-circuit current
anti-burning structure
constant-current transformer
neon lamp/tube
welder, welding machine
variable (type)

transformer
electromagnetic mutual induction
amplification and transmission
magnetic flux pathway
magnetic core
ideal transformer
difficulty in implementation,

materialization, realization
signal voltage
raising and lowering voltage,

stepping up and stepping down voltage
polarity inversion
directionality
balanced and unbalanced lines

DC current transformer
heavy DC current
DC main circuit
measurable
(electric) relay
usable
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remote measurement
wound core
region of nonlinear magnetization
saturation region
number of turns/windings in the

primary coil
number of turns/windings in the

secondary coil
measured primary current
secondary AC current
rectified average current

Edison effect
electrode (plate)
positive potential
negative potential
thermoelectron
thermoelectron emission
hot cathode
diode detector
frrst step toward practical application
time/era of great leaps/strides
darling, favorite child
vacuum technology
period of practical application
continuing for a long time
space-charge grid tetrode
screen grid tetrode

pentode
beam tube
frequency used

ultra-high frequency domain
electron transit time between electrodes
floating inductance
to the utmost, to the best of one's ability
discharge-specific
voltage-current characteristics
space-charge
neutralization
passage of a heavy current
one form/shape/figure
display, indication, representation
medical care/treatment
compact electronic equipment
receiving tube
radio/wireless communication
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transmitting tube
ultra-high frequency
klystron
traveling-wave tube
magnetron
image amplification tube
X-ray tube
radio receiver
television receiver
long-distance telephone service
relay (facilities)
frequency-converter tube
porcelain
transmitter
radio-frequency heating equipment,

high-frequency heating equipment
high-speed circuit-breaker
controller, regulator
low power/output
ultra-high frequency voltage
speed modulation
drift space
density modulation
output cavity
linear propagation type
reflection type
fluorescent film
light image, optical image
counter discharge tube
electrostatic-deflection counter tube
display discharge tube
fluorescent display tube
special form/shape
glass plate
transparent electrode
optical signal
photosensor
still, even now
multiplication, amplification
optical image
photoelectric pickup device/tube
photoconductive pickup device/tube
image transmission
imaging equipment
high-speed electron beam
biomaterial
investigation, study
for industrial use
for analytical use
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solenoicJ
ring current

to put on top of~ to pile up
tubular
unit length

near the center

(electric) motor

DC machinery

AC machinery
reversible electrical equipment
rotary power

prime mover~ motor
mechanical power
stator

rotating machinery

rotating magnetic field
direction of rotation

ACmotor
induction (type)

low/small capacity
commutator (type)

synchronous (type)

single-phase induction motor
consumer electronics
three-phase induction motor
simple construction

strong~ solid~ firm
series-wound (type)

motor used for both AC and IX:
applications

universal motor

three-phase commutator motor
speed control

synchronous motor

specialty motor

selsyn motor
torque motor
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voltage amplifier
power amplifier
operating point
input signal
bias voltage
maximum output amplitude
middle point, midpoint
reverse polarity
half-wave
push-pull circuit
waveform synthesis
LC resonance circuit
harmonic component
frequency band
narrow-band amplifier
broad-band amplifier
frequency range
speech frequency domain
low-frequency amplifier
high-frequency amplifier
microwave amplifier
pulse amplifier
television image amplifier
shortage, deficiency
tend (to do), be apt (to do)
gain-bandwidth product
characteristic of an amplification

device
collector circuit
plate circuit
bandwidth
high frequency compensation
lowering of the degree of amplification
load resistance
low frequency compensation

operational amplifier, op amp
analog arithmetic circuit
differential input (type)
low input bias current
DC amplifier
reverse-phase input terminal
input signal voltage
feedback resistance
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discrete, consisting of pulses
unnecessary
AC amplifier
temperature change
change in the voltage of a power source
output offset voltage
offset voltage
offset voltage fluctuation
chopper-stabilized amplifier

micro-signal
vacuum tube
next stage
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gain multiple
synchronous rectification circuit
source, origin
demodulation circuit
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sine wave signal
modulated wave signal
pulse/discrete signal
periodic signal
random signal
signal theory
sampling theorem
filtering theory

information theory
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signal velocity
head velocity
to collapse, to crumble
absorption band
instant
somewhat, a little (bit)
Fourier analysis
component wave

signal-to-noise ratio
signal transmission system
circuit component
atmospheric noise
naturally generated
source
correlation, correlative
random noise
root mean square

signal generator
amplitude modulation (AM)
frequency modulation (PM)

phase modulation (PM)
commercial product
wireless/radio receiver
test
signal transmission path
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spectroscopic experiment
frequency stability
ou~utlevelrange

low noise
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analog quantity
sequential/continuous signal
thermocouple temperature gauge
digital-to-analog conversion
physical device
analog device
signal processing circuit
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analog switch
to harm, to injure, to damage
faithfully, reliably
reed relay
mercury contact relay
high-frequency characteristics
diode-bridge type

high-speed, linear gate circuit

continuous quantity
linear
waveform conversion
active filter
differentiating circuit
composition

analog computer
series of sequential operations
completely simultaneous parallel

operations
linear computing/arithmetic unit
potentiometer
nonlinear computing/arithmetic unit
multiplier
patch board
wiring
00der
integrator
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~eager,scanty,scarce

subject/object of analysis
to grasp, to catch hold of
parallel operations

ti~e interval
sa~pling interval
~aximum frequency component
frequency

contact, connect
cut, disconnect
binary system/notation
circuit composition
parametron
negation, "NOT'
to co~bine with, to be combined with
decoder
encoder
multiplexer

digital voltmeter
A-to-D converter
comparison expression
follow-up co~parison type
sequential comparison type
counting expression
ramp type
integral type
averaging
integration time
dual-slope type
voltage-frequency conversion type
pulse-width conversion type
~easure~entrange

to switch
signal input circuit
resistance value
digital electrical measurement
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shaft encoder
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position of a rotating shaft

quantification
counting type

parallel comparison type

double integral type

video signal

conversion method
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heart~ core

graphic display equipment
digital controller

digital input signal
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transducer

sound/aural signal

voltage signal

to work, to function

flow rate, quantity of flow

number of revolutions

amount of radiation
combination ratio for components
final
frequency conversion

very interesting

industrial measurements

to playa role, to discharge one's
duties

filter
low-pass filter

high-pass filter

band-pass filter
band-stop.filter
passive filter

mechanical vibration/oscillation

signal in the form of a wave
digital processing
filtering

crystal filter
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common, usual
sampling
change over time

signal generation
simultaneous processing
subdivision, subclassification
impulse response
convolution calculation

oscilloscope
on the surface of ...
bright point/dot
locus waveform
sweep
synchroscope
transient phenomenon
high-speed phenomenon
mode/method of sampling
on the screen
storage/accumulation type
non-storage/non-accumulation type
vertical axis
vertical axis amplifier
delay
electron gun
deflection
time-axis sweep circuit
trigger circuit
vertical axis deflection
time axis
before starting, prior to starting
delayed sweep
observable
to switch, to exchange, to replace
sweep time
switching mode
mutual, reciprocal
can be seen with the eye
plug-in style/type

26-19: T~.y?7JLt;f-.yClA::J-:1

T~:/~)v:;t~OA::I-7°

~/71) :/ij:;t~DA:J-7°

-281-

digital oscilloscope
sampling oscilloscope
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digital counter
rise time
sampling circuit
slowly repeating
analogous waveform
step/stepped wave
DC standard voltage
comparator (circuit)
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spectrum analyzer
local oscillator
mixer
passband width
intermediate-frequency

amplifier

digitizer
data tablet
electrostatic (type)
electromagnetic (type)
ultrasonic (type)
hologram (type)
voltage (type)
piezoelectric (type)

image input
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digital signal processor

digital value
algebraic operator
filtering
modulating and demodulating
analog signal processing
real time
arithmetic and logic processing
general purpose
signal processor
high-speed multiplier

easy to ... , easily ...ed
ionosphere
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to see without obstruction,
to predict

to reach, to arrive
natural (background) noise
radio telescope
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microwave spectrum
paramagnetic resonance
ammonia molecule
inversion spectrum
rotational state
precise and detailed
natural width
Doppler width
hyperfine structure
separation and observation
disappearance, elimination
nuclear quadrupole moment
aspherical charge distribution
nuclear quadrupole effect
Stark effect
Zeeman effect
knowledge, information
to argue, to discuss, to debate
star
mechanism for creation and

disappearance

microwave communication
linearity of propagation
short-range transmission
relay
super-multiplex long-distance

communication
propagation characteristics
high-quality line/circuit
broad-band transmission
source of external noise
high-gain antenna
long-distance communication
relay intervaVspacing
phasing
spatial propagation path
modulation mode/method
transmission path
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pulse modulation
millimeter wave band
rain
geostationary satellite
relay station

transmission method
intensity modulation method
coherent communication method
low loss
non-inductive, inductionless
medium, media
to bundle, to tie into bundles
multiplexing (method)
wavelength intervaUspacing
wavelength-division multiplexing
frequency-division multiplexing

electro-optical conversion device
low-loss optical fiber
long distance

physical medium
electrical signal processing
spatially parallel

nature/characteristics
sequential analog processing
sequential digital processing
parallel analog processing
parallel digital processing
path difference
optical filter
optically bistable device
parallel
the four arithemetic operations
differential and difference

(operations)
correlation operation
spatial frequency filtering
parallel processing capability
arithmetic element
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switch

opening and closing

~onnecting7cutting7severing

switch

high voltage

(electrical) contacts

exposure

air-break switch

oil-break switch

to seal inside a glass tube

conduction

mercury switch

when switching7 when opening or closing

failure resistance

explosion-proof switch

switching circuit

discemibl~distinguishable

semiconductor-based electronic switch

electro-mechanical switch

photosensor, photodetector

electro-optical switch

counting circuit

memory circuit

switching time

delay/retardation time

carrier storage time

fall time

emitter-base junction
emitter current

linear amplification

forward (direction) base current,

turn-on current

collector-base junction

sweeping/clearing away

supersaturation
reverse (direction) base curren~

tum-off current

unsaturated (state)
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switching diode

forward bias

switching

instantaneous

electronic switch

origin, basis, foundation, capital

minority carrier storage effect
recombination center

to put in order~ to arrange,

to make uniform

clipper circuit
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switching regulator

on-off control

DC-to-DC conversion

DC regulated power supply

continuous control

stability

switching frequency

output ripple

switching loss

high-precision analog circuit

unfit, unsuitable

control and rectification JD{,llod
chopper method

inverter method
type ofcircuit

phase control (type)

pulse-width modulation (type)

frequency modulation (type)
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light beam
switching (action)

optical path

fiber optic transmission

reserve/spare circuitlline

multi-mode optical fiber

incident light beam
polarized light splitter

polarizing angle, angle of
polarization

polarizing plate
incident light



flii7t@J$i
flii7t@J$if&
=;t~1t 1) Try b
~~~

!li-.:c- ~ 7 71 /,-
AtJ7ttJ1~

llitJ7ttJ1~

7t~:&:

27-7: :7't!ltlH

oc$i7t~~m

l/--if-~Jt

m~~lli

~~~~lli

l/--if-mlfJM~

=mJl~

7t~m~Jt

/F~lYJ~

m7t-f*~

7t~_~

~j: t) ~bit~
%i~Sj

~7t%tJ3t

7t~~~

!li~~

1tl~_ti

A~tfMl

PlmfMl

27-8: ~77"f/'(-

7t771/'\-
£It
g:tJL\$7t
±~7t

'J-~EJj(jJ7A

*ry71n'ijJ7A
~~7ttJ7A

Jffiffi$7tm
AT'Y71/7'Y7A~

7"l/-T'Y~-1/7'Y7A~

~flPltret~

77'Y~

&:~t@J~

f!t~.:c- ~

-1/!'\)VA7C
,iSI4..LUI
:x,)lffij

:t-~7t~

~/:JrytJ1T/

~/:J ry tJ 1- T / I' /
=;t~~/I)Tryb

~ry1\ 0

~ /1 ~-t:- ~ 7 71 /,=:L ry I) 3 7 :J ry jj1 ~

~ :L~ 1) 3 7 :J ry tJ1 ~

:J?D73ry

1\/T/~/7:;3ry~-1

l/--if-I'-1 ~~
:J-ry~'7*ry~:L~

=t-3ryj.-1*ry~:L~

l/--if-yry77=t-
=~:L r) 'J r)tJ~t::.

'a7J't) ~r)T/7~'Y~~
71'ryj.-1'J?
71:Jr)~1'Jry

'a7J't) ~ryT/'J?
~j: t) 3!>bit~
=t-3ry:;~7

1\ 'Y :J '7 =t- 3 ? ~

'a7J't) ~~~/'Jr)
~ /'J '77J~t~

=t-/Y77/=t-37
=.:L?~~Y?
7J~yt)

'a7J't) 7 7-1 1,-
=t-~-1
T.:L ry ~ /7~7~/

~:Lt-17~/

'J--~+t'Y jJ-1 #7 A
*ry7-1~/jJ7A

~t-17~/tJ7A

? 'Yt'Y 1) 'Y7~/7'

AT'Y 7°1 /7'Y 7 A7J~t::.

7" l/-T 'Y ~ -1 /7'Y 7 A iJ~t::.

T/I,\jJ J ryt~

!\/~t' 7J-1 A ry
T-1~.:c--~

-1//'\)VA:Jry
~:::L~/

t-~7~/~/

-287-

rotation of polarized light
plate for rotation of polarized light
lithium niobate
waveguide
single-mode fiber
input light guide
output light guide
optical path length

inverted distribution
laser medium
induced/stimulated emission
resonance emission
laser amplifier
double layer (type)
photoconductive substance
opaque layer
phosphor layer
photoconductive layer
to glue together
strength
emission strength
light-blocking layer
single layer (type)
metal electrode
incident image
visible image

optical fiber
basiclbaselbacking material
core, central portion
primary/principal component
soda-lime glass
borosilicate glass
multicomponent glass
refractive index distribution
step index (type)
graded index (type)
able to propagate
cladding
number of times reflection occurs
lower-order mode
impulse light
receiving end
mode dispersion
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propagation band/zone
material
material dispersion
cause
diameter
sending and receiving ends
propagation loss
short-wavelength region
long-wavelength region
infrared absorption
(quantitative) content
in terms of resources
broad bandwidth
electromagnetic noise
cross talk
lightweight, light in weight
radiation
exposure
structural defect
coloring, discoloration
transmittance

sample-and-hold (circuit)
analog-to-digital converter
pre-circuit
sampling time
to remain, to be left over
measurement/measuring error
combined value from parallel

sources

low-noise amplifier
multistage amplifier
mutual conductance
input reduced/equivalent noise
flicker noise
grid-plate capacitance
cascode connection/coupling
cascade amplifier
high-frequency low-noise amplifier
to begin to be conspicuous,

to begin to stand out
low-noise transistor
signal-source impedance
noise figure/factor
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parametric amplifier
nonlinear reactance
low-temperature helium gas
low-temperature parametric amplifier
ultralow-noise amplifier

high-frequency resistor
reactance component
resistance value adjustment/regulation
spirallhelical groove
skin effect
decrease in high-frequency characteristics
non-inductive structure
non-inductive resistor
spirallhelical groove
solid resistor
metal-film resistor
metal film
carbon film
signal load
consideration, concern, attention

high-frequency voltmeter
(wave) detection/detecting
electronic voltmeter
rectification method
peak value rectification
average value rectification
piled up, placed upon one another
parallel (system/mode)
series (system/mode)
point of measurement
rectification portion
differential amplifier
output after sampling
after amplification
output after holding
detection and rectification
sampling period
input signal period

high-frequency ammeter
measuring device
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thermoelectric ammeter
primary current
winding ratio
secondary side
signal waveform
high-frequency oscilloscope
DC indicator

high-frequency wattmeter
microwave range
power measurement
thermal method
low power (level)
resistive element/device
equilibrium bridge
change in resistance
microwave power
at equilibrium
microwave input
bolometer element/device
metal wire
resistive film/membrane
semiconductor thermistor
branching ratio
principaVmain power
heat load
wireless (radio) frequency
capacitively coupled (type)
capacitive mutual-induction (type)

facsimile
fax
transmission side/end
manuscript
raster scanning
receiving side/end
transmitted manuscript
method of transmission
method of (en)coding
control function
Consulative Committee International

for Telegraphy and Telephony
recommendation and standardization
telephone line/circuit
scanning density
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scans per millimeter
A4 size (paper)

primary scanning density
direction of travel
secondary scanning density
primary and secondary scanning density
several seconds
transmitting and receiving
facsimile/fax machine
read-in section
demodulation
recorded signal
recorder

sensor
scientific/technical term
measured quantity
output signal
conversion device
balance
hourglass
ancient
Egypt
Mesopotamia
to return, to go back, to trace back
original(ly), (at) first
sensory organ
acting as an agent/substitute (for)
perception
health
safety
microprocessor
adding functions that approach

intelligent behavior
mechanical quantity
differential transformer
strain gauge
piezoelectric element
piezoresistor
pressure-sensitive diode
pressure-sensitive transistor
air micrometer
solid state component
retardation effect
surface wave device
permalloy
magnetostriction effect
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potentiometer (type)
wire wound resistor
to slide
fixed end
resistance wire
corrosion
rotary encoder
to cut a slit
angle of rotation
digitizing
circumference
how much, to what degree
number of divisions
liquid-filled thermometer
resistance thermometer
carbon resistance thermometer
thermistor thermometer
two-color thermometer
change in characteristics
diode thermometer
temperature range of use
nuclear quadrupole resonance effect
digital output
no need for calibration
cutting angle
sensor characteristics
noise-free thermometer
Bourdon-tube pressure gauge
diaphragm-type pressure gauge
electromagnetic flowmeter
photoelectromotive force
pyroelectricity
photoconductive sensor
threshold wavelength
extrinsic semiconductor
impurity ionization potential
long-wavelength region
liquid nitrogen
large-scale, grand, ambitious
response time
exposure meter, light meter
optical relay
rheostat
photometer
faint/weak light
excellent, superior
photovoltaic (type)
photoconductive (type)
time-response characteristics
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magnetic sensor
Hall device/element
magnetoresistance device/element
Hall electromotive force
cruciform, the shape of a cross
Hall IC

chemical sensor
chemical substance
stabilized zirconia
solid electrolyte
ionic conductivity
oxygen sensor
gas molecule
electrically conductive, electrical

conductivity
metal oxide semiconductor-based

gas sensor
tin oxide
semiconductor-based gas sensor
for consumer use
(city) gas alarm
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Lesson 28: Computer Hardware I (general)
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series/string of pulses
logical operation
today, these days
control action
organic combination/integration
decimal system/notation
binary system/notation
gate, logic element
operating/processing speed
address space
accomodation, housing
number of elements/devices
manufacturing technology
game machine
watch, clock

electronic calculator
desktop electronic calculator
abbreviation
on the desk(top)
the four basic arithmetic operations
input device
numeric keypad, ten-key pad
output device
display, indicator
elementarylbasic functions
scientific calculator
incorporating functions into hardware
programmable calculator
single function, monofunctional
number of components

history of electronic calculators
gear
electrically driven/operated
desktop mechanical calculator
assistance, support, auxiliary
conversion from tubes to transistors
Sharp Corporation
going on sale, entering the market
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original form
conserving power, low power consumption
model, type of equipment
propulsion, driving force
manufacturer/maker of electronic calculators
Intel Corporation
joint, cooperative, collaborative
functions of an electronic calculator
level/degree of integration
even greater improvement
notebook function
translation function
(about/around) the time when ...
light-emitting diode (LED) display
liquid crystal (LC) display
commercial power source
dry cell, battery
portable, portability
battery replacement
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microcomputer
(arithmetic and logic) processing unit
interface circuit
to omit, to abbreviate, to dispense with
order(ing)
by leaps and bounds
equipment used for process control
office automation equipment

consumer electronics products
inclusion, incorporation, integration

to unite, to put together
sequence control
storage control
instruction execution
interrrupt function
input and output operations
subtraction
multiplication
division
logic(al) operation
shift (operation)
sequence controller
method for obtaining/implementing
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bus
signal line
standard
manner/way of connecting
input-output bus
standard bus
common bus
signal line
shared, common
in a way that involves time sharing
(for) a time
right, privilege
arbitration, mediation
bus controller

mouse
graphical information
pointing device
box-shaped
operator, user
at hand, on hand
rolling action/motion
method/manner of detection
optical (type)
mechanical mouse
rotating axis, axis of rotation
wheel
bottom surface
electrical mouse
electrical pulse
counting
optical mouse
surface (of a sheet/plate)

photosensor
intermittent
to raise, to lift up

track ball
to turn the other way, to tum inside out
rotating sphere
to turn, to rotate, to drive,

to move through a cycle
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amount of rotation
to remove one's hand
neutral state
placement area
to manage, to get by

touch screen
image display device
to put on top of, to pile up
in the form of a screen
finger
to touch, to touchlcommment on
position information
method for detecting position
pressure sensitive (type)
resistive film (type)
optical position-detecting (type)
interactivity
indication precision
to become dirty

light pen
display device
pen-shaped (type)

tip (portion)
field of vision, outlook
at or above a fixed brightness level
interrupt signal
scan position
refresh type
to conceal, to hide
indication error

laser printer
electrophotography, xerography
organic photoconductor
photoconductive material
coating, application
photosensitive drum
beam of laser light
pattern of characters/letters
electrostatic latent image
toner
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fluorescent lamp/light
liquid crystal shutter
liquid crystal printer
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ink jet printer
minute/microscopic diameter
spray, injection, jet
turning into particles
printing
pressurization
ultrasonic vibration
flow/stream of ink
ink particle

deflection control
charge-control type
electrostatic-acceleration type
pressurized chamber
pressure pulse
drop-on-demand type

low (level of) noise
adding /producing color

word processor
systematic management
daily
purpose of use
document editing
sentence, text
deletion
right-justification
text alignment
text enlargement
Japanese hyphenation
punctuation mark
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varieties of parentheses and brackets
the beginning or the end of a line (of text)
unnatural
basic function
set/collection/group of tables
creating a table of contents
high-level function
phototypesetter
typeset and printed
on a par with ... , just as good as ...
rising to a higher level
to carry around, to take from place to place
input method
reading handwritten characters
limited, restricted

modem
modulator-demodulator
geographical
to separate, to keep apart
(computer) terminal
data terminal equipment (DTE)
communication line/circuit
data communication speed
four-wire (telephone) circuit
two-wire (telephone) circuit
dedicatedlleased line
transmitting line
receiving line
public (telephone) line, common carrier line
modem designed for a two-wire circuit
network control unit (NeD)
auto answer
auto send
frequency shift keying (FSK)
phase shift keying (PSK)
error-correcting function
data-compression function
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local area network
spatial scale
building
private communication line/circuit
large-city modeUtype
wide area network (WAN)
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bus type
ring type
extending wiring
facilities/equipment cost
to suppress, to restrain, to hold down
communication cable
shared/common use
information transmission
collision avoidance control
distributed
token bus method
token ring method
tree structure
multiple rings
destination/address information
packet format
transmission error
horizontal (type)
distributed network
dedicated processor
application example
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factory automation
production preparations
high-level production system
productivity
flexibility
producing small quantities of

many products
time for delivery/payment
reduction, shortening, abbreviation
manufacturing process
the entire production system

optical computer
optical technology
(at) the present time
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Lesson 29: Computer Hardware II (memory and recording)
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very large memory capacity

online auxiliary storage (system)

rotary magnetic head

helical scan system
helical scan
magnetic disk drive

honeycombed, shaped like a honeycomb
data cartridge storage rack
data recording device (DRD)

(storage) rack

access mechanism
cartridge tape system

introduction (into a market)

optical disk drive

magnetic memory

binary

magnetic field strength/intensity

magnetization density
auxiliary storage
direction of magnetization
the location of each bit

image/visual signal

in the form of (a roll of) tape

magnetic recording medium/media.

cellulose acetate
vinyl chloride

polyester

polyethylene terephthalate
finely ground magnetic particle
to mix, to stir

self-demagnetization effect

residual magnetic flux density

regeneration sensitivity

black
y-hematite
reddish brown
unevenness, irregularity, blemish
long-term preservation
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cutting
recording over a long interval of time

standard
lengthwise direction
recording density
beginning, starting end
end, concluding end
to affix, to attach, to glue on
detecting ends (of a tape)
when ... , at the time of ...
end, stop

drive unit
to roll/wind up
tape feed
tape feed mechanism
vacuum column
buffering/shock absorbing mechanism
tape feed rate
rewinding speed/rate
external storage/memory (system)
memory/storage hierarchy
storehouse, warehouse

coating, covering, insulation
magnetic recording system
packing together (into a small space)
input and output channels
magnetic disk control unit
to pile up, to accumulate
packaging, implementation
to dismantle, to detach
removable, capable of being

dismantled/detached
rotary mechanism
hierarchical storage
movable-head magnetic disk
equidistant
spring
to press, to push, to force
fluid mechanical
buoyant force, buoyancy
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magnetic bubble
membrane surface
axis of easy magnetization
uniaxial anisotropy
biased magnetic field
verticaVperpendicular direction
cylindrical (shape)
(magnetic) domain
region outside the domain of the (magnetic)

bubble
rare-earth iron garnet
orthoferrite
single-crystal thin film
gadolinium-cobalt alloy
amorphous thin film
relatively spontaneous magnetization
magnetic domain
demagnetizing field
bubble diameter
uniform magnetization
beltlband-like (magnetic) domain
Japanese abacus
bead, sphere, coin, ball

in the form of a thin sheet/laminate/veneer
magnetic storage medium
opposite direction
cylindrical (type), rod-shaped (type)
gadolinium-gallium garnet (GGG)

surface of the medium
square in shape, length per side
medium chip
not particularly, not that much
access time

magnetic medium/media
electromagnetic conversion device
minute/microscopic pore/gap
ring-shaped portion
conducting coil
pore, gap
to leak out
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change in magnetization
when playing back (a recording)
to find, to gather, to pick up
both ends of a coil
induced electromotive force
pedestal
to keep apart, to separate
aerodynamic
to pay heed, to give consideration

semiconductor memory
bipolar system
to be worried, to be distressed
permanent
rewriting, writing over
flip-flop circuit
leakage, disclosure, escape
year by year, yearly, every year
striking, remarkable, wonderful
force, vigor, energy, power, might

sense amplifier
double polycrystalline-silicon

memory cell
polycrystalline-silicon technology
frrst layer
polycrystalline-silicon layer
capacitor electrode
second layer
transfer transistor
storage capacitor
shallow
donor impurity
acceptor impurity
double, dual
trench capacitor memory cell
to dig, to excavate
area of the counter electrode
stacked capacitor cell
electrode layer
address signal pin
to cause something to decrease
row address signal
column address signal
multiplexing
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normal access function
high-speed access function

volatile memory
externally supplied electric power
binary state
volatile
power failure/interruption
stored information

nonvolatile memory
nonvolatile
rewritable
nonvolatile semiconductor memory

nonvolatile RAM
contents of stored data
storage principle
nonvolatile memory
when electricity is flowing, when power

is on
when electricity/power is shut off
when electricity/power is turned on
all at once, simultaneously

disc-shaped storage medium
read-only (type)

writable (type)
rewritable (type)

minute/microscopic spot
shade (of color)
state of magnetization
reflectance
direction of polarization
non-contact
encapsulation, sealing shut
resistance to the environment
used for data distribution
document file/filing
computer memory
image file/filing
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main chain
covalent bond
high (molecular weight) polymer compound
macromolecule
polymerization
polymer
high polymer
method of classification
synthetic polymer
natural polymer
organism, living body
nucleic acid
biopolymer
natural polymer derivative
semisynthetic polymer
inorganic natural compound
inorganic synthetic polymer
chain
to be tied together, to be connected
chain polymer
linear polymer
linear polymer
three dimensional
network polymer
network polymer
branched polymer
crosslinking bond
crosslinked polymer
crosslinkage, crosslinking
chain(-like)
network(-like)
ionizing group
polyelectrolyte
to consist of ... , to be made of ...
nonuniform, heterogeneous
molecular weight distribution
average molecular weight
bonding site
copolymer
(chemical) derivative
stereoregularity, tacticity
same name
solution
molecular shape/form
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swelling
gel-like polymer
purification, refining
polymer solid
thermoplastic, thermoplasticity
thermosetting
forming/molding and working/machining
synthetic resin
high strength
filamentous, thread-like
membranous, film-like
fiber
rubbe~ elasticity
specific to polymers
functional polymer
new field (of science or research)

product, fruit, result
asbestos
mica
natural inorganic polymer
natural organic polymer
polysaccharide
natural rubber
biological tissue, tissue of an organism
biological function, function of an organism
bonding pattern, mode of bonding
expression, manifestation
higher-order structure
biosynthetic process
enzyme reaction
information-carrying molecule
polysaccharides

carbide
raw material
low-molecular-weight compound
process of increasing molecular weight
high-molecular-weight substance
gas derived from petroleum cracking
ethylene
addition polymerization
ethylene glycol
terephthalic acid
polycondensation
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polymer science
general-purpose polymer
conducting/conductive polymer
polymer catalyst
polymer film/membrane
functionalization, adding functionality

low-molecular-weight compound
form of reaction
successive/consecutive polymerization
chain polymerization
bifunctional
monomer
stepwise, graded, in steps/stages
low-molecular-weight component
elimination
polyaddition
polyamide
polyurethane
polyurea
small amount/quantity/dose
catalyst
initiator
active species
one after another, in succession
in a chainlike manner
initiation reaction
propagation!growth reaction
chain-transfer reaction
termination reaction
elementary reaction
unreacted
during a reaction
low (molecular weight) polymer
radical polymerization
ionic polymerization
anionic polymerization
cationic polymerization

condensation polymerization
polymerization reaction
manner of progress
diamine
dicarboxylic acid
as is clear (from)
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molecular species
activity
functional group
monomer concentration
as time passes/elapses
the period of polymerization
high-molecular-weight polymer
final stage/step
the early period of polymerization

dehydration and condensation reaction
condensation reaction
condensation polymer
dimethyl terephthalate

end of a growing/propagating chain
active site
chain-like mechanism
small number, few, a minority
chain carrier
survival, remaining in existence
passage,progress

complex reaction
one form
(chemical) intermediate
causing, inducing
product
explosive reaction
vinyl compound
chain carrier
chain initiation
chain propagation
chain termination
product molecule
(with)in the system
reaction efficiency
chain inhibition
inhibition
chain inhibitor
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polymerization initiator
chain polymerization reaction
anionic polymerization initiator
nucleophilic reagent
protonic acid
Lewis acid
electrophilic reagent
benzoyl peroxide
2, 2'-azo-bis-isobutylnitrile

coupling ability
azo compound
redox initiator

polymerization catalyst
coordinated anionic polymerization
Ziegler-Natta catalyst
propylene
low pressure
insoluble
heterogeneous catalyst
saturated hydrocarbon
inactive, inert
alfin catalyst
stereospecific polymerization
butene
high-octane gasoline
solid phosphoric acid catalyst

polymerization inhibitor
polymerization inhibitor
radical polymerization reaction
distillation
unsaturated compound
inhibitor
preferential, preferred
forbidding, prohibiting, inhibiting
stable radical
neutral molecule
sulfur
Quinones
hydroquinone
polyoxide
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heat of polymerization
molecular-weight control
bulk polymerization

unsaturated bond
form, pattern, style
addition reaction
carbon-carbon double bond
vinyl polymerization
carbon-carbon triple bond
acetylene
carbon-oxygen double bond
aldehydes
hetero multiple-bond

compound
formaldehyde
triphenyl phosphine
triethylamine
poly(oxymethylene)
polyacetal
resin
cumulated diene, allene
isocyanate

species active in propagation
polybutadiene
polyacrylonitrile
polyisobutylene
poly(vinyl ether)
total polymerization reaction
polymerization rate
ion pair
dissociation equilibrium
polarity
degree of polymerization
living polymerization
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chain termination
growing/propagating end
long (period of) time

termination, ending
species with an active end
deactivation
active end
living polymer
anionic polymerization system
polymerization method
restarting
block copolymer
butadiene
styrene
to connect, to link
end, terminal
terminator
ethylene oxide
carboxyl group
hydroxyl group

copolymerization

polymerization mechanism
radical copolymerization
ion copolymerization
copolycondensation
homopolymer
to complement each other
synthetic rubber
synthetic fiber
quality improvement
order of arrangement
random copolymerization
alternating copolymerization

block copolymerization
trunk
here and there, in various places
branch
graft copolymerization

solution polymerization
in the form of a solution
rise in viscosity
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temperature control
solvent removal
fault, weakness, drawback
chain transfer
polymer product
high melting point
aromatic polyamide
low-temperature solution polymerization

phase
outermost layer
colloidal particle
dispersed system
total area
both phases
colloidal dispersion

surface chemistry
interfacial phenomenon
colloid chemistry
one end, a part/portion
inner phase
specific, singular, unique
generalizing, summarizing, summing up
surface phase
between the substances
biochemistry
inside and outside the cell membrane
white blood cell, leukocyte
red blood cell, erythrocyte
serum

interfacial polymerization
amide

ester
Schotten-Baumann reaction
polymer synthesis
to be mixed, to be blended with
organic solvent
dicarbonyl chloride
oxygen scavenger, deoxygenizer,

deoxygenating agent
neutralizing agent
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interfacial condensation
interfacial polycondensation
to allow something to stand quietly,

to allow something to settle
film, coating
continuous polymerization

emulsification
mixing, mixture, mixed
emulsion
to mix together
emulsifier
the original ..., the ... we started with
mixing by stirring/agitating
mixing by milling/grinding
way of mixing
spontaneous emulsification

suface active agent, surfactant
interfacial tension
drop of oil
drop of water
to lengthen
hydrophilicity, hydrophilic
lipophilicity, lipophilic
nonionic surfactant
ionic surfactant

emulsion polymerization
polymerization method
insoluble
slightly soluble, nearly insoluble
micelle
redox system
water-soluble initiator
water/aqueous layer
low-polymer radical
emulsion/emulsified state
continuous phase
in the form of a latex
sticky, adhesive
isolation
paint
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Lesson 31: Polymers II (MW, DP, viscosity and processing)
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in terms of molecular weight
polydisperse
monomer unit
polymer sample/specimen
number-average molecular weight
weight-average molecular weight
z-average molecular weight
nonuniformity, heterogeneity
intrinsic viscosity
viscosity equation
viscosity-average molecular weight
osmotic pressure (method)
light scattering (method)
sedimentation equilibrium (method)
optical system used for measurement

large
differential weight
molecular weight distribution function
light scattering
ultracentrifuge
sedimentation equilibrium
nonuniformitylheterogeneity in molecular

weight

weight percentage/fraction
Mark-Houwink-Sakurada viscosity

equation
entire sample/specimen

per ...
side chain
number-average degree of polymerization
weight-average degree of polymerization
z-average degree of polymerization
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average degree of polymerization

nonuniformitylheterogeneity in degree of
polymerization

chain length
average number
occurrence, happening
vinyl monomer
disproportionation reaction

model(s) of a polymer chain
polymer chain
spread, broadening, expansion
examination, investigation, study
random walk problem

{literally '''drunkard's walk' problem"}
statistical treatment
end-to-end distance
number of bonds
Gaussian distribution
Gaussian chain
excluded volume effect
from the standpoint of structure
freely-jointed chain
bond angle
mean square end-to-end distance
freely rotating chain
angle between adjacent bonds
internal rotation
chain with constrained rotation
angle of internal rotation
cosine (function)

crystalline polymer
crystalline region
incomplete, imperfect
crystallite, microcrystal
a melt
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crystallization
spherulite
crystalline portion
(molecular) chain
to put in order, to arrange, to make

uniform
one (chain) at a time
partial chain
crystal analysis
basic/fundamental unit
local structure
spherical protein
amorphous/noncrystalline portion
vinyl polymer
head-to-head bond
tail-to-tail bond
stereochemical structural irregularity

poly(methyl methacrylate)
isotactic
syndiotactic
stereoregular polymer
atactic
poly(vinyl alcohol)
hydrogen bond
under external stress
shish-kebab structure
crystal morphology
oriented crystallization
entire/total length
direction of the molecular chain axis
order of magnitude different
crystalline and noncrystalline/amorphous
two-phase structure
fringed micelle structure
dilute solution
plate-like crystal
lamellar crystal
electron microscope
to fold up, to fold into layers
folded structure
folded portion
amorphous, noncrystalline
established theory/explanation
crystallization conditions
degree of supercooling
extended chain crystal
under high pressure
to extend (out to full length)
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thick malt syrup
stickiness
minute/differential volume
translation(al motion in space)
motion of a rigid body, rigid body motion
flow stress
movement resulting from deformation
energy dissipation
superflow, superfluidity

limiting viscosity number
low-molecular-weight liquid
viscosity
viscosity increase
unit concentration
rate of viscosity increase
solution viscosity
solvent viscosity
weight concentration

between two parallel plates
velocity gradient
coefficient of viscosity
planar shock wave
normal velocity
one-dimensional flow
second coefficient of viscosity
poise

rigid spherical particle
dilute suspension
Einstein's viscosity equation
solute particles
volume fraction
academic
recognition, cognition, perception
base, basis, foundation
Staudinger-Nodzu formula

polymeric species
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flexibility
rod-likelrod-shaped polymer
semi-flexible molecule
linear coiled polymer
star-shaped polymer
comb-shaped polymer
rigid spherical molecule
theoretical viscosity equation
hydrodynamic interaction

Kirkwood-Riseman viscosity equation

end-to-end distance
hydrodynamic interaction parameter

non-free drainage
flow of solvent
interior of a polymer
infiltration
Doolittle's viscosity equation
Andrade's viscosity equation

viscometer
capillary viscometer
falling body viscometer
rotational viscometer
vibrational viscometer
parallel plate viscometer
capillary (tube)
the (two) ends of a capillary (tube)
Poiseuille's law
based on ...
fixed/constant volume
difference in liquid levellhead
natural downward flow
rate of fall, falling speed
falling-sphere viscometer
Stokes' law
slant, inclination
cylindrical tube
rolling downward
rotary flow
coaxial cytinder viscometer

single cytinder viscometer
cone and plate viscometer
flow characteristics
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spherical body, sphere
torsional and rotational vibration
fine elastic thread
torsional and rotational free vibration
logarithmic attenuation
fixed/constant load

viscous flow
Knudsen number
molecular flow

although (it is)
stress relaxation
viscoelastic body
Maxwell element
Voigt element
lCelvinelement
.mechanical model
to assist, to help
continuous distribution
molecular theory
dynamic measurement
compliance
viscoelastic function

thixotropy
colloidal system
suspension
agitation, mixing, stirring
in the form of a liquid
sol
in the form of a gel
to present, to offer, to display
colloid scientist
experimental method
truth, real situation
rheological viewpoint/standpoint
isothermal state

minute amount
limit, bound, end
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swollen state
to be limited to, to stay behind, to remain
critical degree of crosslinking
bifunctional monomer
polyfunctional monomer
crosslinked polymer gel
solvent substitution/exchange
gel volume
new and old, incoming and outgoing
equilibrium swelling ratio
good solvent
nonsolvent
liquid mixture
swelling ratio
neutral polymer
concentration of the nonsolvent
decreasing function
ionicity
dissociating group
crosslinked gel
contracted state
amount of change
dissociating group density

Tanaka Toyoichi
polyacrylamide
partial hydrolysis
swelling (behavior)
polymer solution theory
ionic polymer gel
by a factor of several thousand
highly (water-)absorbent material

extrusion
indentation, cavity, hollow, trough
container
outflow
fixed/constant cross-section
machining, processing, finishing
to push out, to squeeze out, to extrude
forward/direct extrusion
backward/indirect extrusion
metal(lic) material/substance
toothpaste tube
aluminum window(frame) and sash
stainless steel pipe
polymer(ic) material/substance
nonmetal(lic) material/substance



~ra~1JIlI

¥JIG~t]$7t

fl~DOI

lfJ ra'¥JI Gl:tl G
¥JI Gl±l GDOI
ttiJ*
J±lin
_~tJ:

DOJ±~~

V~t~~~9V~

itli7t~O)~~

~~Att~7t~

717AE3J~

¥f.i!ft
ifrtfJJtt
fI!!I{~

jlfIGttlGJ5X:~

~tl±l1iXm

~7tm

£Jtll9~m

lIJ!j:tJ:
mttJJ{~

... ~:~GL
mmm;
:t--VA!'~~

~*5~
~1) T l' 77)v~DITV/
.:cJ~-:t:-VA"

31-21: ~ltA~

5If~~

~~1A

fL~~I~

fL
:i(EI
~1 A:rLm~

(PJ-~mi

mJt11J[]I1J~

ff?Jra'
5If~~£

-t~*~~
*mv~~ft

~£:tt

*BJv~iOC~

*'YtJ/tJ:Jry
~GO)::t]~~/

~/,!r)tJ:Jr)

v-1tJ/sGtiG
~Gt~GtJ:Jr)

:Jr)'J7
7 'Y Y :J.. 7 1) 3 7
:r 2. 'YtJ:
tJ7'Y,/r):r

:Jr)~/YO)~171

l::Y3'7~1:J'77/Y

717AT/1T/
:::J...'7T/
Y3'7~/

1) ::L '7 ~ '7~1

:J7J
SGt~G~171

Y~Y::L'Y~171

*'Y~/7J1

l::/~'YT:t:3'7~1

J '7:J 9tJ:
1) ::L 9 ~ 9 7J
... ~:~.:L/GL
~~'Y 39/\1
:t-~A!'t171

~3ry7'Y*ry

~tJ:~~:Jry7~

~tJ:

;S" C: aD
~~1 Ad!>tJ:71 ~ 3 9
~ry1 'Y~~/ ~ /
'/~17J:Jry*ry*ry

V17J/
D~~~l:::/

A/~'7t1~

~~~V~~/~1

t1~/t1

~~~v~T3 'Y 7-1

-,326-

hot working
unextruded portion
forging
cold extrusion
shaping by extrusion
constraint
compressive force
minute, fine, delicate
pressurized equipment
easy to damage, easily damaged

molding of polymers
amorphous polymer
glass transition point
melting point
raising the temperature
fluidity
solidification
extrusion molding
injection molding
pyrolysis, thermal decomposition
quality requirement!demand
concentrated, rich
fluidization
in proportion to ..., in accordance with ...
solvent removal
casting
sintering
poly{tetrafluoroethylene)
monomer casting

drawing (metal or plastic), pulling out
die
tool with a hole in it
hole
thick in diameter
shaped like the hole in the die
identical cross section
plastic forming
cold
drawn product/article
dimensional precision
fine wire
productivity
narrow/fine diameter
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wire drawing machine
tensile force
elastic limit
rate of reduction in cross section
narrow/fine diameter
to draw out, to extract, to single out
number of times an object is drawn
intermediate annealing
drawing force
seizing, sticking
forced lubrication
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Lesson 32: Polymers III (properties and applications)
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reactive, reactivity
polymer chemistry
mechanical properties
precursor
polymer reaction
photosensitive polymer
ion-exchange resin
physical function
chemical function
physiological function
biomimetic function
new/novel polymer
vital reaction
reaction mechanism
enzyme

starting polymer
isoprene
being confirmed, becoming clear
Ziegler catalyst
lithium catalyst
cis-l,4-polyisoprene
industrialization

Germany
methyl rubber
2,3-dimethylbutadiene
high-performance industrial material
after World War IT

rubbery state
elastic deformation behavior
vulcanized rubber
at constant temperature
to stretch/draw out
to oppose, to act contrary (to)
restoration force
extension effect
range of deformation
fixed/constant temperature
uniaxial deformation
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biaxial deformation
change in volume
entropy elasticity
energy elasticity

substitute (item/product)
necessity
desire, motivation, will, ambition
isoprene rubber
synthetic natural rubber
resistance to heat
resistance to cold
oxidation resistance
chemical resistance
oil resistance
characteristic
specialized synthetic f':lbber
more than twenty varieties
commercial synthetic rubber
diene rubber
styrene-butadiene rubber
butadiene rubber
chloroprene rubber
acrylonitrile-butadiene rubber

olefin rubber
isobutylene-isoprene rubber
ethylene-propylene rubber
ethylene-vinyl acetate rubber
chlorosulfonated polyethylene
acrylic rubber
urethane rubber
silicone rubber
fluorine rubber
polyvulcanized rubber
solid rubber
liquid rubber
powdered rubber
thermoplastic rubber

natural gas
fossil resources
resinous/resin-like substance
softening
plasticity



~iiJmtt*n~ *Yn'J'"t1~;:L~ thermoplastic resin
~l)/Dev/ polypropylene
~ I) jj{{~1::=)v ~l) I/n 1.:=)v poly(vinyl chloride)
-=:~7Cjf67t-T ~/~7/::rry~/~ three-dimensional polymer
~{~ ::rryn hardening, setting, curing
PIW!f! n'J-e1 plasticity
~~{~f!lfn~ *y::rryn-e1~;:L~ thermosetting resin
7 I. J - )vltn~ 7 I. J-)v~;:L~ phenolic resin
~ 7~ /lfn~ ;(7~/~;:L~ melamine resin

*~*n~ =3ry'J~;:L~ urea resin

*1I$ri. nT/--:lt:/ component for consumer electronics
px~«b --t17"1t:/ molded product

~ff1l'J '"t~T~!7~1 adhesive
!7~~3 /f{ 7~~3/~1 cushioning/padding material

32-6: ~t*__
{~~-~ tJtJ!7--t/1 chemical fiber

1tJ~~ ~ry~3!7~Y plants and animals

{~~a9~~IN ntJ!7T~-e1'!?::rryT1 chemical manufacturing process
A~_~ ~/,!ry'"t/1 man-made fiber
~m_~ :t.ry=l=--e/1 organic fiber
~m_~ b~-e/1 inorganic fiber
M~_~ ~1--t1--t/1 regenerated fiber
~~px_~ /\ /:Jry-e1-e /1 semisynthetic fiber
--tJvD-'A cellulose
_~~(J)

--t/1~3r)(J) fibrous, fiber-like

r61l'J 3r)~1 solvent
... t~t), *t~~1 ...... either ... or ......
{~~9l1JJJ! tJtJ!7 ~3 J) chemical treatment

f?£f1l'JPIf?£f 3ry~1tJ3? soluble in a solvent

*1i*~ ~?~I=l=- spinning solution

~~m ~3ry::r3!7 coagulating bath

fEflGtHT :t:> GtiT to extrude
7-eT-~_~ 7-eT-~-e/1 acetate fiber

32-7: ~Ji1__

-~{~ "t /4 jJ processing into fibers
7(~_*i T/*/--t/-1 natural fiber
m~%l1J_~ T 3 r) ::I '74=- 3 '7 I) 3 7 t /-1 ultra-high-strength fiber
ifiji~,ti_~ ~1*Y--t1t/1 heat-resistant fiber
7C~_*fE :J'7tJ!7--t/1 optical fiber
~n\g t,-\n\g to make use of, to revive

~db't~~ --t1t:/t1J? product performance
~_Iti ;f-/-1Yt-1 uniformity, homogeneity
-f*1f*l~ *tJ/-1~ care, maintenance
~~~ 3r)1~ ease, convenience
3t~~ ~3r)J~ strength, durability
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merit, favorable characteristic
to hang on, to dog, to nag
chill, cold feeling
to wipe
controlled variation
adding something
warmth, warm feeling
to wear, to carry, to be tinged with
hand-made, made by hand
feel(ing), sensation, sense of touch
moderate
elastic recovery factor
aramid

ultra-high strength
resistance to heat, heat resistant
vinylon
moisture absorption, hygroscopicity
vinylidene
fife retardancy, flame resistance
suitability for mixed spinning
acrylic
modification, improvement
diversity, variety
increase in bulk

synthesis reaction
addition polymerization system
four major/key resins
poly(vinylidene chloride)
fluorine resin
poly(methyl methacrylate)
polycondensation system
polycarbonate
poly(phenylene oxide)
polyaddition system
thermoplastic polyurethane
ring-opening polymerization system
sum, total
powder
final/intended product

shape-memory polymer
molded object
polynorbomene
molecular motion/movement
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freezing
glass transition temperature
entanglement
release, cancellation, removal
plaster cast
coupling for pipes of different sizes/shapes

thermosetting plastic
three-dimensional structure
network structure
non-melting and insoluble, neither melts nor

dissolves
addition-condensation reaction
plywood
wooden board
chemical resistance, chemical resistant
weather resistance, weather resistant
adhesive property
resistance to abrasion, abrasion resistant
hardness
among/between resins
compatibility
miscibility
epoxy resin
thermosetting

ionic dissociating group
ionic polymer
aqueous solution
macroion
polyion
opposite sign
counter ion
dissociation
acidic dissociating group
alkaline dissociating group
amphoteric polyelectrolyte
strong electrolyte
ion atmosphere
linear density
to wrap, to envelop, to cover (with)
tubular
several times/multiples
tubular space
effective charge
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ion condensation
to correspond, to counterbalance
electrostatic interaction
low-molecular-weight salt
property of swelling

property of being crosslinked
thickener

semiconductivity, semiconducting
property

conjugated polyene polymer
heat treatment
polynuclear aromatic polymer
poly(N-vinylcarbazole)
conjugated 1& electron system
poly(vinylpyridine)
tetracyanoquinodimethane
amorphous nature

crosslinking
polymer alone
sensitizer
photoelectric charge generation
charge transport
photophysical process
photoconductive polymer
photosensitive group
photodimerization
cinnamyl group
photolysis, photodecomposition
diazo group
nitrene
azide group
alkyl
aryl ketone
sulfone
decomposition/degradation reaction
o-quinone di-azido compound
irradiation with light
nitrogen molecule
dissolution (in a solvent)
photoresist
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organic (compound) crystal
to heat
cloudy, slightly opaque
viscous, sticky
crystal in a liquid state
one-dimensional and rod-like/cylindrical
shaped like a leaf
(location of the) center of gravity
three-dimensional periodicity
molecular orientation
order, regularity
plastic crystal
mesophase
way, method, means
nematic liquid crystal
smectic liquid crysatl
same/identical substance
liquid crystal state
petroleum pitch
coal tar
carbonization process
lamellar structure
carbonaceous mesophase
two-dimensional discoid/disc-shaped
laminated columnar arrangement
liquid crystal phase
columnar mesophase
discotic mesophase
polarizing microscope
optical pattern
single component
thermotropic liquid crystal
lyotropic liquid crystal
single component
electron donor
acceptor
mixed region
intermolecular charge-transfer complex
single-component system
polymer liquid crystal
molecular arrangement
thin layer
sharp, keen, sensitive
liquid crystal display
thermography
nondestructive testing/inspection
temperature indicator
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ultrasonic strength distribution
measurement

pressure detector
gas detector
orientation
stereoregular polymer
as a location for synthesis
liquid crystal form/shape/state
liquid crystalline nature

image display method
limiting value
dynamic scattering (method)
to rub/grind/chafe the surface
transparent electrode surface
major axis
twisted nematic cell
crossed Nicol prisms
parallel Nicol prisms
twisted nematic effect (method)
dichroic pigment molecule
applying/impressing a voltage
pigment molecule
forced
host-guest effect (method)
helical pitch, pitch of a helix
thin (type)
low-voltage operation
low power consumption
display density

ultrathin film
transmission rate/velocity
to rise, to swell
creation/use of thin films
biomembrane
liposome
black lipid membrane
phospholipid bilayer
large area
mechanical strength
support, base material, backing
film formation at a liquid surface
thin-film formation
electron-beam polymerization
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plasma polymerization
direct polymerization (method)
Langmuir-Blodgett method/technique
built-up film
ultrafiltration

precise molecular separation
piezoelectric and pyroelectric films
photochromic film
electrochromic film
photoconductive membrane/film
energy conversion device/element
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electrical resistivity of thin films
thin film made of metal
electrical property
electron scattering
surface structure
crystal grain
to be effective
surface coverage
adsorbed species
free electron model
physisorption, physical adsorption
residual gas
discontinuous film
dependence upon applied/impressed

voltage
thin film made of a transition metal
anomalous skin effect
adsorbed gas
dielectric film
(film) thickness direction
tunneling electron current
low voltage
resistance characteristics

ion exchange
external solution
same sign/charge
exchange, switching
ion exchanger
ion-exchange reaction
ion-exchange membrane
ion permeability



~~{~~a9f!~

~~fFffl

f!k~fFffl

1 :t/",S,~ v)~:1J*

~~a9~911J

~iia9tJ:

7tfJT{~~

7t"'f4~
~~a9tJ:

7l<M~

M
#il7l<
mJil
IljffI

~~1;t/3C~1*

~mtt

~Jm~

~rjl}~~D~

1 :t/~~Jij~tJ:
~ttt!

~1:t/

Ji:£tt£
~1;t/

~~tt~D~

~1;t/~~WD~

~~JijfjgtJ:

~1 ;t /'3t~WD~
jilijtt1 :t/~~tMD~

M'tt
~1:t/'~~

7 )vtJ I) tt
~1;t/'~~

~~7CI¥J~§m~

1~/X~£

~§ff4~

~7J\~t~

mf;~J

:/l::=)v~/~/

~7J<tt

5i~'ti~

~5j~'~£

5ijj[£'~£

~5jjj[£'~£

~Ja{i~1*7D? l'
ij77~-

T/~tJjj7T=i=-'"t1~'Y

~.:z.r)7-~7-!T3r)

~37J'1-!T3r)

1:t/'",s,~v):J r) tJ
T/'~T~~.:z. '71 /' I) 3 7
l'r) 1) 3 r)T~tJ:

7~/'"t~tJ jj7
'7/ 1) tJ jj7
l' 77-3 r)T~tJ:

A-1'"t-1'"t-1
l'r)
7J-1A1
~~'YI./

.Jr)~.:z.7

b~1:t/':Jr)tJ/~-1

'"t/~7'"t1

~ =t. r) ~~'Y7- ~ 7
*'Y-!T-1'"t1:/.:z.~

1 :t/:J r)tJ /tJ.J '7tJ
-!T/'"t1=i=-
3'71:t/'
I./=i=-'"t1~

-1/-1:t/
73'7'"t1:/.:L~

3r)1:t/:Jr)tJ/':/.:L~

:J r) tJ / tJ .J '7 tJ:
1/1:t/:J'7tJ/':/.:z.~

I) 3 '7'"t-11:t /':J '7 tJ /':/.:L ~
~/t-1

-1 /'-1:t/':J'771 /'
7 )v71 l)t1
3r)-1;t/:Jr)71/
~/~7/T~~~~:J'7'/'7

-1;t/:JQ;!J/4=-
~~~:J'7,!r)

~;t G7J\~t ~

:;.:z.r):i'7~1

'JA-1t1
~3'7'tT/t1~

~~7'tT/'t1:1=

=i=-3r)I/:1=-t1:1=
:;~7I/~t1~

:J'7'.J7I.~~17D?l'

ij77~-

-338-

electrochemical property
adsorbing action, adsorption
catalytic action, catalysis
ion sieve effect
electrical attractive force
equivalent
analytical chemistry
separation science
characteristic (of)
water purification
sugar
seawater
desalination, desalting
(process of raising the) concentration,

enrichment
inorganic ion exchanger
selectivity
adsorption and desorption
thermally regenerated resin

ion exchangable
acidic group
cation, positive ion
basiclalkaline group
anion, negative ion
insoluble resin
cation-exchange resin
exchangable
anion-exchange resin
amphoteric ion-exchange resin
acidic nature
anion exchange
basic/alkaline nature
cation exchange
three-dimensional network structure
ion-exchange group
network structure
degree of crosslinkinglcrosslinkage
polymerization agent, initiator
divinylbenzene
hydrophobic(ity)
strongly acidic group
weakly acidic group
strongly basic/alkaline group
weakly basic/alkaline group
high performance liquid

chromatography (HPLC)
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most prominent points on the surface
white
yellow
brown
black
dyeing, staining
translucent, semitransparent
abrasion
spherical
true specific gravity
water content
type of ion to be exchanged
radioactive wastewater treatment
salt manufacture
sugars
inversion
illness, disease
medical treatment
medical supplies, pharmaceuticals

surface activity
soap
hydrophilic group
lipophilic group
hydrophobic group
hydrocarbon group
number of carbon atoms
wetting
foaming agent
dispersing agent
wetting agent
detergent
overalVtotal effect
aliphatic hydrocarbon group
fluorocarbon group
aromatic group
ionic group
nonionic group
anionic surfactant
cationic surfactant
nonionic surfactant
amphoteric surfactant

polymer alloy
uniform phase
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multicomponent polymer
polymer complex
polymer phase
polymeric multicomponent system
component polymer
average property
hardness
amorphous polymer
brittle
impact/shock resistance
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materials science
three major fields
base, ground
to lie (down), to stretch out
basic/fundamental academic discipline
chemistry
pure physical science
applied field/discipline
to act as a bridge, to bridge (a gap)
related to applied physical science
clear, distinct
difficult to make a distinction
related to pure physical science
related to the foundation of engineering
the industrial world, the world of industry
to take into consideration,

to include in one's thinking
creation
basic/fundamental domain
industrial material
the phenomenon of fracture/failure/collapse
viscous material/substance
microcontaminant
subject/target material
ceramics
amorphous material/substance
composite material/substance
organism
school/college within a university
department within a school/college

composite material
composite, combined, complex
multiphase/polyphase material
to bring forth, to invent
inorganic material
organic material
compound, composite, combination
compound/composite/combined effect
wall material
earth, soil
straw
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sand
to harden, to fortify
natural
bamboo
bone
desired/required performance
increase, moving to a higher level
reinforcement, reinforcing agent
foam
layered form/shape
fiber-reinforced metal (FRM)
particle-reinforced metal (PRM)
cennet
fiber-reinforced ceramic (FRC)
fiber-reinforced concrete
fiber-reinforced (thermosetting)

plastic (FRP)
fiber-reinforced thermoplastic (FRTP)

particle-filled plastic (PFP)
fiber-reinforced rubber (FRR)

particle-reinforced rubber (PRR)
glass fiber
carbon fiber
boron fiber
aluminum alloy
tiny/minute particle of carbon black
graft polymerization

symmetry
crystal system
electrical conductivity
physical property determination
metallic crystal
covalently bonded crystal
hydrogen-bonded crystal
convenient
uniaxial crystal
biaxial crystal
insulator crystal
ferroelectric crystal
production conditions
polymorphism
nonstoichiometric compound
variable composition
solid solution
fixed/constant composition
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molecular compound
intermetallic compound
phase diagram
regular arrangement
inclusion/clathrate compound
cavity, hollow
synthetic polymer compound
p-azoxyanisole
camphor
glassy crystal
cyclohexanol
three-dimensional regularity
incommensurate structure

a melt, a fused/molten body
crystallization
crystal formation/production
(crystal) nucleus
nucleus
crystal growth
same type of crystal
different type of crystal
epitaxy
constituent particle in a crystal (lattice)
supercooling
nonequilibrium conditions
crystal deposition/precipitation
induction period of crystallization
germination, sprouting
embryo
degree of supersaturation
crystal transformation
polymorphic substance/material
unstable form
stable form
solubility
synthetic polymer solid
crystalline
temperature domain
crystallization temperature
protein crystallography
protein sample
hard work, labor, effort

volume percentage/fraction



2f§1::7)V ='.J91::7)V two-phase model
¥fft*3-r ~/1:J9~ unit lattice
iftmI/~ )v1::- ::L91J1I/~ )v1::- enthalpy of melting/fusion
X ~@JfJT~ xt/jJ1t~A' X-ray diffraction diagram

~~A~~ 1::~ 3 9 I) 3 91 ~ amorphous region

mfftt ;(/t~1:: area ratio
X ~/J\~1fi!L X--e/~3'7jJ7-tT/7/ X-ray small angle scattering
~~'!%i~ ~~~1~39~ absolute strength/intensity
~f§f14~ ~'.Jry:Jry'/9 multiphase/polyphase structure

33-6: MA~

*SAm 7~~3971 crystal form
*SAm 7~~3ry;(/ crystal face
~m-f* ~;(/~1 polyhedron
ffij fiffi tJ: ~ 9 jJ tJ: equivalent
A_ ~39""~ crystal habit
~iJi jJ/:t:39 environment
ffijfiffiW ~9jJ;(/ equivalent faces
fJI!~m 1) '.J 971 ideal form
J~lW T/~/ point group
~'!fIJ\~fF ~1~39'.J'7'"!:T symmetry operation
7tW{i jJ/~/,/'7 holohedral form
~W{i J\/;( /'/'7 hemihedral form
f14~~f$ :J 9 '.J~'7T /1 structural transition
(&{i jJ '/9 pseudomorph

33-7: ~~~Jt

~*5fa_O) ~7~~3'7~~0) polycrystalline
~-f*~_ :J~17~'Y~'/ solid materiaVsubstance
*5fa-f* 7'Y~3'7~1 crystalline body
~Ffa-f* 1::~3'7~1 amorphous/noncrystalline body

*fifaiJiJf. 7~~3'7:t:39jJ1 crystal boundary
fftJf. 1) :::J.. '7 jJ1 grain boundary
fllJf.f1i1I 1):::J.. '7jJ17~/ near the grain boundary
!Xii 7'/77 absence, deletion, loss
*ft~EJ-f* J) ::L 9 jJ 1 :/~1 the grain boundary itself
t72. 'Y 7 /'\1) A~- ceramic varistor

33-8: ~.s~P!fl:

~~ :¥39:J solidification, coagulation, freezing
~f~~~ :t:'.J9t1T39 vapor phase epitaxy
71<m~$ A139I:t:*'7 aqueous solution method
77'Y7AiE. 77'Y7A*'7 flux method

m~fJX:* 3'7I4=-t1~3ry solution growth
~ J) ~ :/'";7 /iE. ~ 1) 'Y :/'";7 /* ry Bridgman method
*afaijll: ~·fiE. 7'Y ~ 3 '7'O~~~j*'7 crystal pulling method
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zone melting (method)
melt growth
recrystallization (method)
solid phase growth
growing crystal
dilute phase
concentrated phase
low index
crystal surface
atomic scale/measure
several lattice planes
to be rough, to be stormy/wild
polyhedral crystal
(crystal) plane orientation
surroundinglbulk phase
thermodynamic driving force
growth rate
kinetic consideration
both extremes
mass transfer
heat transfer
diffusion-controlled
growing surface
adhered atoms, atoms adhered

(to a surface)
two-dimensional surface diffusion
surface-controlled
precedence, priority
crystal phase
surface diffusion
kink
reevaporation
redissolution
window for inclusion/incorporation
step-like structure
means, device, contrivance,

arrangement, plot, plan
two-dimensional nuclear mechanism
semi-perfect crystal
helical dislocation mechanism
111-V compound crystal
II-VI compound crystal
polyelemental crystal
reference, consultation
growth unit
sequential precipitation/deposition
in a cluster
group of atoms
stable growth
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aqueous solution growth
regular hexahedron
regular octahedron
change in crystal phase
whisker
change in crystal habit
dependence on (crystal) plane orientation
snowflake
dendrite

unstable growth
perturbation theory
disadvantage, drawback, handicap
projection, protrusion
promoting, fostering, furthering
contrary, reciprocal
equilibrium, balance
critical conditions
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imperfect(ion), incomplete(ness)
spatial lattice
to form, to shape, to build up
fundamental translation vector
three edges
parallel hexahedrons
Wigner-Seitz cell
mineral crystal
periodically arranged atoms
X-ray diffraction
crystal structure analysis
crystal structure determination
most powerful method/means
Bravais lattice
helical axis
reflection/mirror plane
glide plane
space group
crystal system
interaxial angle
asymmetric unit
rare/noble gas element crystal
face-centered cubic structure
hexagonal close-packed structure
body-centered cubic structure
long-period ordered structure
aggregation mechanism
covalent crystal
largely characteristic (of)
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sodium chloride structure
fluorite structure
diamond structure

solid state
amorphous
polymer chain itself
direction of the molecular axis
vitrification
molten/fused state
glassy state
minute/microscopic particle structure
ordered structure
theoretical background
molecular coil
unperturbed state
molecular form/shape/structure
opinion, view
switchboard model
deuteration
homologous molecular chain
mixing in a small amount
neutron scattering
polystyrene chain
researcher
X-ray small angle scattering (method)
particle structure
nodule structure
ball structure
ion etching effect
heat treatment effect
plasticizer effect
surface effect
wide-angle X-ray diffraction
radial distribution function
short-range effect
long-range order

fundamentallbasic component
inorganic oxide
firing, baking, burning
molded body/item
carbide
nitride
boride
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membraneouslfilm-like material

frredlbaked clay object

keramos
kiln, furnace, oven

ceramics industry

ceramic product

ceramics, china and porcelain

refractory (material)
architecture, (building) construction

products made of fired clay

enamel

carbon products

abrasive

one's personal belongings

cutting tool
mechanical structure
artificial root (of a tooth)

artificial bone

bone substitute
powder
forming/molding and sintering
polycrystalline material

the powder itself

thick film

chemical composition

mineral composition

method of manufacture

functionality

earthenware

historical development

silicate

naturally-occurring raw material

traditional ceramics
classic ceramics
artificial, synthetic, man-made
synthetic raw material
new ceramics
specialty ceramics, special-purpose ceramics
engineering ceramics
electronic ceramics

bioceramics

fine ceramics

advanced ceramics
technical ceramics

functional ceramics
unification, uniformity
common/popular name
complex, complicated
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natural raw material
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resistance to fire, fire resistant
mechanical property
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high strength
high elasticity
high degree of hardness
lubricating nature
high-temperature structural material
abrasion-resistant component
oxide ceramic
alumina
zirconia
non-oxide ceramic
silicon nitride
silicon carbide
high-temperature strength
decomposition/degradation temperature
the United States of America
(the former) West Germany
research and development, R&D
engine component
energy efficiency
material used in practical applications
technique for raw material synthesis
technique for reliability evaluation
design technique
materials engineering
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insulator (on power lines)
spark plug
(electric) power line
electrical component
electroceramics
insulating substrate
piezoelectric material
transition metal oxide
humidity/moisture sensor
carbon solid resistor
alumina
magnetic core of a coil
optical transmission
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target function/capability
the substance/material itself

careful selection
high-performance ceramic
electromagnetic
delicate, exquisite, elaborate
refinement, polishing
tableware, dishes
arts and crafts

ceramic powder
inorganic material
solid particle
sintered body fabrication
pigment, colorant
solid lubricant
filler
magnetic powder
(thermal) insulation
characteristic/property evaluation
particle shape/form
particle size distribution
specific surface area
angle of repose
tap density
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cement
mineral powder
to knead, to work over, to polish up (skills)
inorganic adhesive
Portland cement
gypsum
Greece
Rome
lime
volcanic ash
clay
limestone
to bake, to grill
hydraulic property
patent
calcium silicate
calcium aluminate
calcium compound
colloidal hydrate
public works, construction
coating, painting
dentistry
joining/connecting refractory materials
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self-stressing cement
drying and contraction
bending strength
expansion/swelling force
chemically prestressed concrete

adhesive strength

sintered alumina
Bayer method
aluminum hydroxide
baking lightly
bonding agent, binder
constituenucomponentphase
accompanying, concomitant
electrical resistance
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unsuitable, inadequate, inappropriate
decreasing by one order of magnitude

zeolite
zeolite
general formula
valence number
tetrahedron
water molecule
dehydration
rehydration
zeolite water
cation exchange capability
analcime
equiaxial system
chabazite
natrolite
mordenite
orthorhombic system
heulandite
stilbite
laumontite
monoclinic system
basic igneous/volcanic rock
crack, chasm, fissure
hydrothermally altered substance/material
volcanic tuff
deposits/sediment at the bottom of the sea
to produce, to mine
low-grade metamorphic rock
molecular sieve
adsorbent
wastewater treatment agent/chemical
soil conditioning/improvement agent
filler for papermaking
foaming

tectosilicate
mineral group
silica-alumina tetrahedron
form/mode of condensation
analcime subgroup
sodalite subgroup
chabazite subgroup
natrolite subgroup
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mordenite subgroup
chemical formula
high-silica zeolite
low-silica zeolite
zeolitic water
under conditions of relatively low

temperature and pressure
production, output
ion exchange capability
adsorption capability
catalytic capability
solid acid characteristics

zeolite catalyst
cation exchange capability
polyvalent, multivalent
solid acidity, characteristic of a solid acid
alkali metal cation
solid alkalinity, characteristic of a solid base
transition metal cation
zeolite crystal lattice
giant ligand
analogy/similarity to a complex
...stl...ndl...rdl...th group -{periodic table}
reduction
metal powder
highly-dispersed metal catalyst
preparation, manufacture
catalytic function/capability
shape-selective catalyst
(ion) exchange rate, degree of ion exchange
pore
catalytic cracking
kerosene
light oil, gas oil
dewaxing
xylene
isomerization
aromatic (compound)
alkylation
catalyst with high selectivity

silicate mineral
composition formula
replacement, substitution
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colorless
white
glassy luster/gloss
inclusion
streak.
without ... , has no ...
natural shape
conical surface
cylindrical surface
in the form of a hexagonal column/prism
natural form, form found in nature
igneous rock
metamorphic rock
sedimentary rock
hydrothermal vein
secondary
thickening
silica/quartz sand
industrial raw material
amethyst, violet quartz
citrine, yellow quartz
decorative/ornamental stone
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preparation technique for ceramic thin film
ion plating
chemical vapor transport (method)
substrate reaction (method)
anion partial pressure
raw/starting material gas
reaction temperature
both (of them)
cleaning

ceramic flame-spraying
microscopic/minute powder
to spray, to blow against
resistance to corrosion, corrosion resistant
resistance to oxidation, oxidation resistant
protecting film/membrane
flame-spraying (method)
plasma-arc method
gas-flame method
explosive flame-spraying (method)
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ceramic coating
graphite
thermal insulating property
electrical resistance
thermal spraying, flame spraying
metal substrate
glassy, vitreous
glaze, enamel
substrate surface
solid reaction product
metal halide compound
hydrogen reduction
diffusion
substrate
ion gun
to strike
negative voltage
ion plating (method)
ceramic powder
sintered body
plasma jet
oxyacetylene flame
heating and melting
microscopic/minute drop

degree of refractoriness
nonmetal{lic) materiaVsubstance
the architecturaVconstruction world/realm
frreproof/frre-retardant material
resists melting
intense/extreme heat
volumetric change, change in volume
abrupt/rapid change
slag

corrosion, erosion
abrasion, wear
resistance
refractory brick, frrebrick
method for construction/formation
refractory (material) prepared without

definite shape
zirconia
specialty oxide
carbonaceous material
new type of refractory (material)
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complete change

refractory concrete
castable refractory (material)
refractory aggregate
alumina cement
kneading
form (for concrete)
to pour ... into...... , to let ... flow into ......

refractory clay, frreclay
kaolin
shalaceous clay
constituent mineral
kaolin mineral
micaceous clay
bonding clay
elutriation and classification
raw material for chamotte
Seto in Aichi Prefecture
Tajimi in Gifu Prefecture
Ueno in Mie Prefecture
district
low porosity
to seaVconsolidate a material by ftringlbaking
large block/clump/clod
Iwaizumi in Iwate Prefecture
Chikuhou in Fukuoka Prefecture
Iwaki in Fukushima Prefecture
water of crystallization
mullite
cristobalite
high-temperature firinglbaking
glassy substance/material

kiln, furnace, oven
construction, building
convenient, favorable, expedient
to provide, to furnish
powdered, in powder form
standard square brick
standard size brick
shaped brick, brick of nonstandard size
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bumedlbakedlfrred brick
unbumedlunbakedlunfrred brick
electrocast brick

insulating frrebrick
kiln/furnace/oven surface
heat loss
reduction, lightening, mitigation
lining
steel outer shell
common brick
kiln, furnace, oven
inner wall
roof (portion), ceiling (portion)
diatomaceous earth

primary/principal raw material
insulating
to be inferior, to fall behind
mixing, combining, compounding
expanded vermiculite
high alumina content
special raw material
diatomaceous earth brick
clay brick
special insulating firebrick

ceramic heating element
heating element
carbonaceous (material)
high-temperature heating element
constant temperature heater
melting point
temperature of use
additive
monoclinic (crystal)
tetragonal (crystal)
reversible transition
phenomenon of collapse/decay
to get rid of, to lose
lanthanum chromite
turning on electricity
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ceramic heater
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ceramic with higH electrical resistance
body that radiates heat, source of thermal

radiation
spodumene
zircon
tubular/annular ceramic
electrical resistor
layered
to entrap, to enclose, to confine
far-infrared heater

abrasive compound
abrasive
to shave, to plane, to whittle, to sharpen
to wear away, to abrade
to polish, to scour, to rub
material of high hardness
to endow, to provide, to grant
pertinent, suitable
abrasive product
condition, state, mode
solid
in the form of a paste, pasty
in terms of composition
emulsion (type)
fatty (type), oil-based (type)
greaseless (type), water-based (type)

rubbing compound
solid buffing compound
liquid buffing compound
rubbing compound
valve-grinding compound

diamond paste

coated abrasive
cloth
flexible and sheet-like backing material
flat, planar
supported and affixed
grinding and polishing tools
grinding and polishing processes/operations
product of speciaVunusual shape
fused alumina
silicon carbide
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emery
garnet
vulcanized fiber
plastic film
glue

adhesive made of a synthetic resin

ceramic tool
knife, blade
sintered tool
alumina tool
tool made of alumina and

titanium carbide
cubic boron nitride tool
sintered diamond tool
silicon nitride tool
high-speed cutting and

heavy-duty cutting
suitable, suited, proper
central position
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ceramic coating tip
cemented carbide
firmness, stability

ceramic engine
diesel engine
reciprocating engine
combustion chamber
gas turbine
stationary/stator vanelblade
moving/rotor vanelblade
ceramic component
operating temperature
thermal efficiency
does not require
energy-efficient engine
silicon nitride
sialon
partially stablized zirconia
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ceramic catalyst support
catalytic component
sufficient, thorough, plenty
surface area
ceramic material
annular, circular, ring-shaped
shaped like a beehive
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ceramic fiber
pracicallworking temperature
heat-resistant oxide fiber
(in) common (use)
forming fibers from a melt
forming fibers from a precursor
production (quantity), amount produced
majority, most, at least half
compressed air
blowing (method)
silica
mean/average fiber diameter
maximum length
short fiber
industrial kiln/furnace/oven
lining material
taking hold and increasing
(heat) insulating (cap)ability
alumina-silica fiber
more than ..., upwards of ...
chemical stability
alumina fiber
continuous fiber
spun and woven products
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ceramic filter
piezoelectric ceramic element/device
filter characteristics
mechanical Q-value
(degree of) selectivity
(degree of) attenuation
steep, sharp
central/core frequency
mode of oscillation/vibration
radial oscillation/vibration
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(electric) wiring

ceramic substrate

ceramic cap

input and output terminals

way of taking/picking out

axial pin package
chip carrier

IC package
packaging process

die bonding

wire bonding
external environment

housing process

ceramic vibrator/oscillator

piezoelectric (type)

magnetostriction (type)

electromechanical coupling coefficient
conversion efficiency
comparatively freeJdicretionary
ferrite vibrator/oscillator
efficiency

ceramic semiconductor

application/use as a semiconductor
Curie point
(electrical) resistance value

nonlinear resistor

varistor

compact with large capacity
semiconductor capacitor
material development
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Lesson 35: Materials III (glass, carbon and diamond)
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silicon dioxide
soda lime
boric oxide, (di)boron (tri)oxide
secondary component
ornament, decoration
utensiVimplement for practical use
chemical experiment
soft glass
potash component
family of soft materials
potash glass
borosilicate family
covar
glass encapsulation
molybdenum
coefficient of linear expansion
hardness of the second grade/class
tungsten
tungsten glass
hardness of the frrst grade/class
ultrahard, superhard
quartz glass
potash glass family
hard chemical glass
of preference, by choice, often
hard glass
electric furnace
visible portion
near-ultraviolet portion
optical transparency
spectrophotometer

vitrification
crystalline solid
common/ordinary glass
metallurgical slag
vapor deposition (method)
sputtering
glow discharge (method)
sol-gel method
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vitreous
vitrification
porosity
ceramic product
floor tile
wall tile
low-voltage insulator
water absorption

natural glass
rock, crag
silicate glass
vitrification range
underground magma
obsidian
meteorite
very rapid heating and very rapid cooling
impact glass
the moon

sintered glass
grinding, crushing, pulverization
frit
melting temperature
sintering
vitreous body
sintering temperature
porous
powdered glass
sealer

glassy crystal
extremely, to an extreme degree
low~temperature ordered phase
transition point
to go past, to go beyond
temperature domain
glass transition
residual entropy
molecular center of gravity
Laue spot
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clear, distinct

nonequilibrium frozen state

state of aggregation
2,3-dimethylbutane

glass-ceramic

crystallized glass

softening point

reheating

collection, assembly, gathering

unforeseen, unexpected, accidental

accident

devitrification

inventor

devitroceramic

Pyroceram

nucleation aid/agent

platinum

{3-spodumene

{3-quartz solid solution
transparent low-thermal-expansion glass

thermal shock

cooking

high thermal expansion

microcrystal

cutting

ferroelectric phase
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to pull, to draw, to drag

metal(lic) mold

water resistant, resistant to water

alkaline oxide

weight percent, percent by weight

long fiber

sound-absorbing material

filter medium/media

separator

combining materials into a composite

glass-fiber-reinforced plastic

glass-fiber-reinforced cement
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roofing material

bathtub

auto(mobile) body

glass electrode

glass film/membrane

sensitive portion

ion-selective electrode~

electrode with ion selectivity

hydrogen ion

acidity

monovalent cation

internal reference electrode

calomel electrode

silver-silver oxide electrode

internal liquid

~~co~tconcentration

counterion

reference electrode

ion that determines the electric potential

potassium chloride solution

activity

Nemst equation

titration

reliance, trust, confidence

measurement method

glass laser

optical glass

laser efficiency

bulk glass

modifying/additive ion

phosphate system

higher level

lifespan of the fluorescence

pulsing action/operation

xenon discharge tube

(degree ot) optical homogeneity

cross-sectional area for induced radiation

small-signal gain coefficient

parasitic oscillation

high-output laser

multistage amplification



~t:-A~fiI

/,JVAIfJi
tHtJI.*JV:¥
WJ~AtJ

~~1iJ~~m~

35-12: 8t.~*4

~*~tf-t
~~_M{f-t-

:J-7A
t:~7"

~~ft

A~J!~fi

~~

/Fii~f1

fff!~~fi

~\~~tm

~d:i1\ .Q

~7tf4¥ER~

tJ7A~ER~

-~~~*
1iJ~f1J!~

fff!~~t~

il~ft

~~

~~~tf-t-~~

it~fl_tt

f~I¥O)

~me~$

~~

~-
~~

ii11t

35-13: ~~~~aa

~~~~~

~~lti*5ra

~Jl_m~ffi:

~*$*5faffi:
~~ft

imGf)~'5

=~7C0)

~_Wt*

~t:-A/\-17

/'JVA~d:~t

~.:l- 'Y I) 3 7 x*Jv:¥
v -1 =t-=.:l- 9 lJ 3 7
/\7 3 9tJ~//\~ ~/=t-

~/,}~-11) 39
~/,}~'Y7/1J39

:J7I/tJ
~/V9:J7.r./~'Y

tJ/~/

7'Y9=t---e-1
~:Y.:l--:f~:Y'Y

l::'Y39=t-J9

*'Y-:f/tJ-1~/'}

tJ7A~39~/'}

--e/-1~39~/'}

tJ1'9--e-1:J7X/
~~.:l-~-11)3 '7
77::r9~-1

~:Y.:l-

~ /,}~-11) 39:J:1.7
~-1*,'Y~397=t=-t-1

/'\'Y7-'/0)*' 'Y~97"3 9 I) 'Y
~-'/*'Y

~9T/

T/*'Y
~-1:Y37

~J:r~:Y39:J7I./

:J7I./~/Jr'Y~39

,}:Y=t-:J9Vr)~-1

~/'}

~J:r'Y~3r)~-1

:J7I./-if-1
*Gf)~'5

'"!t/~7/0)

::Jr)~'Y~/'J

-367-

multi-beam layout/arrangement

pulse width

output energy

excitation input

variable-wavelength oscillator

carbon material

carbonaceous raw material

coke

pitch

graphitization, conversion into graphite

synthetic graphite, artificially graphitized (material)

impregnation

impermeability to gases

other kinds of materials/substances

necessary/essential function

to measure, to plan, to strive for

pyrolytic carbon

glassy carbon

fibrous carbon

flexible graphite

other kinds of materials

composite material

various, many kinds

typical/characteristic of carbon materials

resistance to thermal shock

preeminent, conspicuous, distinguished

coefficient of thermal expansion

resistance to transfer/transmission of heat

conduction of electricity

transfer/transmission of heat
resistance to corrosion

polycrystalline graphite

graphite single crystal
structured body

carbon

polycrystalline body

graphite material

to be mixedlblended together

three dimensional
hard carbon
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porous carbon
pore size/diameter
total porosity
mean/average pore size/diameter
pore size/diameter
filtration

gas diffusion or aspiration
gas diffusion electrode
fuel cell
porous carbon electrode
ranging from a few to several dozen
equilibrium band
pore size distribution
oxygen electrode
performance in active/activated adsorption

amorphous carbon
amorphous carbon
non-graphite carbon, non-graphitized carbon
allotrope
heating and carbonization,

carbonization through heating
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salt(s)

bT1Jr1~~~

l::~39~~~~~

l:::J7I~~~~~~

~~~~1

t.J*~~~t.J

m~~~~~W~T

=:~7Cmj{fj~ tel:
!LJI_~

MAT
71-~/7·7y7

m~~~~W~T~~ ~:z.7:i9~t.J/~1~/

7·~~~r)t.J~

:J7I/71/--e/JrY~3r)

I~)V1

~)E~~*

~FAR~*

~F~~Rwz~

JPj~-t$:

1JD~~f~

liJ!{~~m

fi!ijf§~~

~*{~

_~~f~lti~~

~~*a~T
M~fL

~iID

~Il

~1*~~l3t

~ tEl~9l1 JlI!

~ 9t.J7·~

:J'}ryV3ry~1

~~~t.J

T~:J7I~7Jt1~~'}

:J7I/7Y~3r)~

~1~~9

/\~/

tJ171/
~~11'r)71~

~'7;t~*~~3 I)

hardened/cured/set material
solid state
carbonization
carbon that is difficult to convert into graphite
graphite crystallite
closedlblocked pore
surface of a fracture
external appearance
gas permeability, permeability to gases
high-temperature heat treatment
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antithesis

carbon precursor
dehydrogenation
carbon atom
cyclization
aromatization
aromatic macromolecule
infusible state
basic/fundamental structure
basic/unprocessed substance

carbon industry
carbon compound
industrial product
industry
field of industry
ceramic industry
electrothermics industry
sieving, screening, sifting
activated carbon/charcoal
inorganic chemical industry

assembly
graphite, graphitized (material)
example, exemplifying
metallurgy
electric-arc furnace
self-baking electrode
kiln/oven/furnace lining
brick
heating element of an electric furnace
mold, template
jig
graphite tube
spectroscopic/spectrochemical analysis
projection (of an image)
electrochemistry
electrolysis
electrical discharge machining
electrical machinery
(current) collector
anode/positive electrode of an electron tube
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bearing
packing
gasket
vane
brake lining
chemical equipment/apparatus
column, tower
tank, tub, vat
ejector
pipe fitting
filler, filling/loading/packing material
rupture disk
nuclear power
moderator (in a nuclear reactor)
reflector, reflecting material
fuel casing
aerospace equipment and materials
leisure sports
supplies, articles, items
wave absorber

carbon fiber
fiber made from an organic polymer
stepwise heat treatment
fiber shape/cross-section
spinning
heat treatment process
tension
axial direction of a fiber
a materials standpoint,

in terms of physical properties
carbon fibers with high strength

and high elasticity
low elasticity
ordinary
fiber-reinforced composite material
raw material for organic fibers
cellulosic, derived from cellulose
derived from polyacrylonitrile
derived from pitch
fishing pole
sporting goods
aircraft materials
new basic/raw materials



~f[j_~

tt~lf

tt~f£

fl!!fj_~

7 1) 7v~l

flJlpx:~~

7-1'7~/J--.

TJ~ /7-1' /?~~
~fi~

11L~*mtl~
t;J~$r§b

reiim@l*i-f*
@I*iHfJiJ
v.y~-fflr§b

~_X~

m;«_~_1fj

7 .r.)v J--.
~D~~~
J A')VA 0- J--.
It~$lt

~;« · ~;«~~ftf-f.
-B}fj
~*_~5!i{t:/7 A 7- 'Y?
aift/7 :AT 'Y 7
ttfi
7~v-=l=-~.:z.-

-~
~-1fj
}/-3:/

1JD~9J1f:'

7-1'7~/"-V-/

tifJl

W<*tJ:A7'Yr
~ctg

7' /'J~ /1 =l=- 3 97J 77 ::t9
-if1 1) 3 '7

=l=-397J~/1

l::=t-3'7~

l::~~/~1

7'~.::t.~/1

~=t-'J'7~171*'7

7-1'7~/J--.

TJ1/7-1'/ij*'7
3 '7~=t-l) y
:J979'7T.::t.'7=t-=t
:J9'/9~l::/

:Jr)'J77J1T/~1

7J1T/~'7

v.y~-3r)l::/

1 1) 39X~/

~/'J~/1~377

7' /'J · 7' /'J 77 ::J'7-if1 1) 3 '7
~-if1

~/'Jt:/1=l=-3rytJ/7A7-'Y?

~-if1/7AT'Y7

T/~=l=-

~/'JtJA7'YJ--.

/\1 tJ /

-371-

carbon-fiber-reinforced
composite material

reinforcing fiber
specific strength
specific elasticity
other kinds of fibers
prepreg
laminating and molding/forming
filament winding (method)

volumetric fraction/percentage
aerospace equipment
structural component
high-speed rotor
rotary drum
products/items for leisure use
X rays used in medical treatment
material woven of carbon fibers
felt
resin impregnation
nozzle throat
machinery part, mechanical member

carbon-carbon composite material
matrix (in a composite)
carbon-fiber-reinforced plastic
matrix plastic (in a composite)
deposition, sedimentation
brake shoe

carbon cloth, cloth woven of
carbon fibers

woven material
nonwoven material
rayon
heat treatment
filament yam
braiding

carbon gasket
piping (layoutlarrangmentlsystem)
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joint, coupling
solid seal
corrosive fluid
treatment with fluoride resin
made of carbon fibers
flexibility
recovery after compression
sealing characteristics

carbon packing
moving shaft
leakage
ring-shaped
composite (material)
oil-Iess/oil-free compressor
rod packing
water wheel used to generate electricity
mixer, stirrer, agitator
packing for packing gland
resin treatment
carbon-fiber-braided product
molded product made of flexible graphite

carbon bearing
made of carbon
sliding bearing
(property of) self-lubrication
supply of oil·
lubricating oil
fluid under consideration
to dislike, to detest, to be averse to
no supply of oil
internal (running) clearance

carbon electrode
thermal conductivity
nonmetallic element
catalytic activity
porous body/object
convenience
electrochemical industry, industry based on

electrolysis



tI~~~

7-7~t

m~~}~

m~7tfJT

7 J- ~*tf-f

~~m7tl!

mti-1*
1b~L-f*

~/jJ/~m7t!!

iEtI~'I:~

~~~

jJ7AtRiJ-~/

7C~~lfo/.J

I\Wf*
6fID-f*
12 iii{;$:
24 iii{;$:
7(~!/'-1~.:c/~

~E

~m

~lli~E

AiiI7'''-1~.:c /' ~
7'''-1~.:c/'~*-1-)v

7/'iJ-1:t'7--e-1
7-7$'77/
T/'4=-t'YT/
T/4=-J/t=f
7 J - ~ -if-1 1) 3 '7
7'7=fT/7
T/=f377'-1
7':1'77'-1
~/jJ/tJ/T/7

--e-1=f37~::L'7T/7'-1

7'/'}~'7

jJ7A~3'7tJ-~/

JT / '} :1 '77"'/
1\7~ /7'-1
D7~/~-1

:;::L9=~/7'-1

=:;::L9~~/7'-1

T/*/7'''-1~.:c/~

*'7t:t:
7/739
~/~::L'/7/--e=f

~/''J'97'''-1~.:c/~

producing steel with electricity, electrolytic
steel production

electrochemical/electrolytic synthesis
arc discharge
electrical contact
electroanalysis
anode material
air cell
body of an electrode
porous body/object
manganese dioxide battery, manganese cell
anode (current) collector
carbon rod
glassy carbon

native element
octahedron
hexahedron
dodecahedron
trisoctahedron
natural diamond
gem,jewel
prizing/valuing highly
production of uncut stones
artificial/synthetic diamond
diamond (grinding) wheel
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sintered diamond tool
ultra-high pressure

diamond (grinding) wheel
abrasive grain, grit
grindstone
grinding
diffused abrasion
ferrous metal
(building) stone

hard and brittle material
common abrasive grain, common grit
consolidation, concretion
sharpness, quality of a cutting edge
endurance, durability
nonporous
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matrix-type grindstone
portion that is actually used, portion that is

used effectively
toughness, tenacity
fragmentation, disintegration
resin/organic binder
metal(lic) coating
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metallic lusterlbrilliancelshine
malleability
ductility
metallic element
mechanical treatment/working/processing
boiling point
heat of vaporization
metallic solid
face-centered cube
body-centered cube
hexagonal close-packing
metallic bond
all of the chemical elements
boron
astatine
diagonal line
below and to the left
above and to the right
nonmetal
metalloid
positive
oxidation number
hydroxide
alkalinity, basicity
metallic simple/elementary substance
ionization tendency
acid
metal cation
ionic compound
heavy metal
light metal
precious/noble metal
base metal
typicaUrepresentative metal
each family (of the periodic table)
rare-earth metal

amorphous metal
mean/average interatomic distance
order, regularity
solid material
amorphous state
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stable phase
spontaneous
geological time scale, geological era
metal vapor/gas
metal ion
low-temperature surface
electrodeposition
high-energy particle beam
crystalline metal
amorphous metal material
supercooled liquid
process of becoming amorphous, amorphization
molten/fused metal
surface of a metal roller
to spray, to blow against
melt spinning
superquenching
amorphous alloy
pure metal
metallic glass
superquenched metal
disorder, irregularity
anisotropic
to damage, to spoil, to attack, to invade,

to trespass
soft magnetic characteristics
radiation damage
new functional material

semimetal element
organizational state, state of organization
constituent element
way of mixing
substituted alloy
interstitial alloy
light element
range of solid miscibility, range over which

a solid solution will form
substituted solid solution
solid solution limit
primary/principal factor
radius of a metal atom
electronegativity
concentration of valence electrons
forming a solid solution
entire concentration range,

complete range of concentrations
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solid solution formed of completely
miscible components

alloy phase diagram
component metal
chemical property
practical value
promoting, increasing, advancing
eutectic alloy
flows readily when molten
die-cast alloy
fusible alloy
interesting, intriguing
superalloy, hyperalloy
semiconducting material
transformation
duralumin
age hardening
steel
quenching
tempering, drawing

glassy alloy, metallic glass
short range
crevice, crack, gap
long range
gaseous substance
liquid state
melt quenching
irradiation with neutrons
shock wave method
ion implantation
general change
superconductivity
soft magnetism
stickiness
pitting (corrosion)
crevice corrosion

amorphous ferromagnetic material
cooling rate
quenching and solidification
amorphous alloy
amorphous ferromagnetic material
crystalline alloy
ferrimagnetism
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spin-glass magnetism
near the eutectic point
low melting point
method of producing/creating
centrifugal quenching
single roll quenching
double roll quenching
thin band
electroplating
metal of the iron family
equilibrium phase
quasi-equilibrium state
crystal grain boundary
slip plane, sliding surface
corrosion resistance/resistant
change over time
creation/production of amorphous

character
atomic pair distribution
columnar structure
heavy rare-earth metal
amorphous phase
photomagnetic/magnetooptic material

metallic liquid
liquid metal
cohesive power
molecular liquid
by a factor of several dozen
characteristic of a metal

nonferrous alloy
ferrous alloy
copper alloy
high-copper alloy
copper content
extensible material
precipitation hardening
copper alloy for practical/common use
binary alloy
red brass
tin-bronze
casting, cast metal
aluminum-bronze
...-phase alloy
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ability to be cold-worked
heat-transferlheat-exchanger tube
high-strength material
cupronickel
nickel silver
casting material
alloy that is not heat-treated
heat-treated alloy

magnesium alloy
casting, founding
drastically reducing crystal grain size
extensibility
cold rolling
thin-sheetllaminate/veneer manufacture
titanium alloy
high-temperature region
cubic crystal
wire
extensibility
castability, ability to be cast

cobalt alloy, alloy containing cobalt
double carbide
high stress

thin sheet/laminate/veneer
powder metallurgy
low-melting alloy
precious-metal alloy
high-melting alloy

shape-memory effect
moldability, formability, compactibility
specified, prescribed, fixed
general feature/characteristic
before deformation

thermoelastic martensite
transformation

alloy system
parent phase, matrix
amount of deformation
Hooke's law
elastic limit
transformation pseudoelasticity
stress relief
martensite transformation
parent phase lattice, matrix lattice
shear deformation
deformation
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martensite crystal
change in external form/shape
rearrangement
parent phase, matrix
reversible back-transformation
pseudoelasticity
energy (conversion) eqUipment/device
industrial equipment/device
medical equipment/device

shape-memory alloy
typicaVrepresentative material

used in practical applications
Hume-Rothery
ferrous (alloy) material
alloy used in practical applications
superelasticity
reversible shape-memory effect
bidirectional shape-memory
high-temperature side
low-temperature side
omnidirectional shape-memory effect
spring-like, in the form of a spring
in the form of a wire
range of applications
consumer electronics field
vehicle (cars/trucks/trains) field
fields related to architecture!

building construction
energy field
field of industrial machinery
medical field

metallurgy in its entirety
smelting of metals, process metallurgy,

extractive metallurgy
neutral and free metal
reduction (method)
impurity element
affinity
metal component
thermal dissociation
method for smelting/metallurgy
electric heating
high-temperature smelting/metallurgy
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pyrometallurgy
near normaVordinary temperatures
hydrometallurgy
hydrometallurgy
smelting, process metallurgy,

extractive metallurgy
electrometallurgy
(mineral) concentrate
roasted ore
sintered ore
high-temperature furnace
smelting
target metal
crude/unrefined metal
mat
speiss
intermediate product
final target metal
converter smelting
reducing agent
a melt, a molten body
solvent consisting of an aqueous solution
ore, mineral
electrochemical
extracting, collecting, harvesting
pure compound

crystallization and precipitation
gold and silver ore
uranium ore
vanadium ore
bauxite
copper oxide ore
zinc ore
leaching, percolation, permeation
low-grade ore

fused/molten salt
electrolytic bath
anode dissolution
cathode deposition
(relative) difficulty
pure metal
impurity ion
very slightly soluble salt, nearly insoluble salt
production reaction
electrorefining
silver
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lead
bismuth
tin
exudate
electrolytic solution
electrowinning
zinc
chromium
fused/molten salt electrolysis
industrial production

impact, striking, beating, smashing
(metal) foil
soft, tender, limp, ductile
elastic limit
one dimensional
to draw out, to elongate, to extend
way of applying
brittleness

high temperature
supersaturated solid solution
metallographic structure
austenite
cementite
martensite structure
hardened structure
carbon steel
quench hardening
critical
chemical component
(crystal) grain size
alloy element
critical cooling rate
quenchability
large dimension/size
core, central portion
mass effect

annealing
internal stress
strain-relieving annealing
complete annealing
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transformation point
high speed steel
special carbide
temper hardening
dry tempering
wet tempering

direct tempering

case hardening
steel products, steel materials
fatigue strength
impact load
automobile part/component
gear
rotating part/component
case hardening (treatment)
case hardening (method)
low carbon steel part/component
carbonizing agent
carbonizing gas
component/part surface layer
carbonizing, cementation

hard
nitride layer
nitriding
flame heating
surface portion
treatment that involves heating and quenching
surface quenching (method)
nitriding
surface quenching
atmospheric discharge
diffusion coating
shot peening
work-hardened layer
compressive residual stress

work hardening
plastic deformation region
strain hardening
horizontal axis
vertical axis
stress-strain curve
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reloading, loading again
rolling
wire drawing
plastic distortion/strain
recovery
amorphous material

fluid state
required, necessary
forging
drawing
pressing
explosive forming
deformation processing, plastic working
drilling machine
lathe
milling machine
cutting and machining
ultrasonic machining
electrical discharge machining
electron beam machining
special machining/processing

chemical action/operation
wearing away, loss (of material)
material surface
dissolving away
shallow and gently sloping
irregularly pock-marked surface
washed/swept away
general corrosion
general corrosion
all over the surface
round/circular pit
hemispherical pit
remaining portion
original surface
local(ized) corrosion
crack(ing)
contact environment
electrochemical dissolution (of material)
wet corrosion
dry corrosion
harmful, detrimental, deleterious
decrease in thickness (of material)
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stress concentration
strength decrease, lowering of strength
progressive and local(ized) corrosion
perforation and leakage
sheetlpaneVplate thickness
rate of decreaseJIoss
pit thickness
rate of increase/gain

rate of weight decreaselloss
rate of corrosion
degree/extent of corrosion

degree/extent of erosion
long term use
inhibition, suppression
corrosion preveptionlresistance/protection
nonmetal(lie) coating
cathodic/electric (corrosion) protection
inhibitor, suppressor
water environment

pure titanium

corrosion-resistant copper alloy
corrosion-resistant nickel-chromium alloy

steel

electrolytic corrosion
DC electrified railway
region around DC electric power

transmission lines
corrosion phenomenon
DC powered train

the ground
leakage (of electricity)
metal buried underground
water pipe
gas pipe
electrical cable

telephone cable
buried metal
outflow portion
outflow (electric) current
continuation time, inverval of time that

something continues
same/identical point
inflow and outflow
damage, injury
soil
operation of a localized battery/electric cell
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plan for prevention
placing side-by-side, juxtaposition
draining/siphoning off
positive (electric) current
(human) life
serious/major accident
neglect, carelessness, negligence

metal(lic) materiaVsubstance used
in practical applications

plan for corrosion prevention
basic/fundamental standpoint
corrosion prevention
plan (in response to a problem),

countermeasure
environment of use
selection
in terms of the environment
corrosive medium
high-temperature gas
phase boundary
medium that serves as the

environment/surroundings
direct contact
corrosion-resistant metal plating
nonmetal(lic) coating/film
coating/film with adsorbed corrosion

inhibitor
electrode potential
(electric) potential region
cathodic protection
passive (electric) potential region
anodic protection
phase-boundary-control method

for corrosion protection

corrosion inhibitor
anticorrosive (material)
organic inhibitor
inorganic inhibitor
volatile inhibitor
passivation
passivator
mechanism of action/operation
anodic dissolution reaction
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anodic inhibitor

environmental oxidant

cathodic reduction reaction

cathodic inhibitor

corrosion fatigue

corrosion environment

environment with a corrosive solution

failure/collapse due to fatigue

fatigue

fatigue life

number of cycles until rupture

due to fatigue

fatigue limit

limitless, infinite

fatigue test

salt water

dilute acid

low alloy steel

ordinary/common steel

rate of stress cycling
average stress

corrosion fatigue strength

high-frequency surface quenching

crack

fracture mechauics

stress intensity factor range

fatigue crack growth rate

crack growth
range for the lower limit of the

stress intensity factor

corrosive environment

fatigue crack
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Lesson 37: Materials V (material processing)

37-1: II~

*~J±$MfFffl
itlv~fFffl__fFffl

f#~fFffl

f#~tl-f*

*~fFffl
D~8

f#~m

~-)v~)v

fttim@J~

7 ~ 1) '/ ~ 3 /' ~ )V
f#~*ftJ3t~tJ:

~f#~

tt~

tJ~~fO

tt~~~v)

~2~Jit~;t

~~¥i1

?6rM!~-f*

~~¥i1~!m
~n~?pv)

~!J 0 7~7 r) /~JJJ
"",e
(J) t::. '5 !>~JJJ

~ 7 0 7~7 r) /~JJJ
'&Jt::.iJ) ~ ...
~D&~(J)"", e
G~C:9~

13 m-f*f_
rai7trt!J~ ~ / ~

Mliit:;~ /7
0

JFT/~~ )vI.*)v:¥-~~

~~I1!!I-f*

mJJJ~Jh

~~-1

7'/~,:].!J~3'7

itlv57~/~39

~3'77=F~3'7

7/'~-1~3'7

7/~-1 /\-157-1
~~~~3r)

D~'59

7/'~-1~

7 /~-11),:]. r) ~T~tJ:
l:::7/'~-1

1::39
1) ~jj!J:tJ /1)

1:::tJ !J T=Ftt*v)
/\-1 v~n~;t

1::~1:J"

3'7:Lr)I.:t:~-1

1::""'-1::Jr):;3'7~-1

iJ)9n~.t1.t1 v)
~!J 0:1'7r) /r) / ~r)

:;:Lr)~1t:t:

:J r)7~/~tif ~ / r-
""'1 ~/:;~ /7

0

JFT/~~ )vI.*)V:¥-~ 3 ry""':1=
1) '} r):J ~1
~/~r)r)/~'7

-389-

grinding
compressive action
shearing action
impulsive action
grinding/crushing action
grinding/crushing medium
frictional action
(stone) hand mill
grinder, crusher, mill
ball mill
low-speed rotation
attrition mill
related to the size of ground particles
microgrinding, fine grinding

specific volume
mechanical relaxation
comparatively narrow
change in arrangement
nonequilibrium

molten liquid
nonequilibrium state
numerous, many
microscopic Brownian motion
snake
wriggling/squirming/slithering

motion
macroscopic Brownian motion
as if (it were) ...
hibernating snake
being motionless/still
free volume
polymer segment
translational jump
potential-energy barrier
ideal solid
vibrational motion
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isostatic pressing
metal powder
thin-walled metal
pressurizing medium
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hot isostatic pressing
premolded/preformed objectlbody
covering

metal foil
encapsulation and degassing
medium that provides an inert

atmosphere

heating and sintering

hot press

uniaxial

isostatic pressurization, application
of uniform pressure in all directions

homogeneous and high density

low-temperature sintering
theoretical density
pre-sintering
open pore

defect elimination/removal

to seal/consolidate a material by
firinglbaking

surface energy

kinetics

middle stage/period

final stage/period

three-stage, three-step

sintering mechanism
grain boundary diffusion
bulk diffusion
evaporation/vaporization and

condensation

viscous flow
liquid-phase sintering

cemented carbide tool

cermet tool
metal system
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hot
to draw in, to pull in, to drag in
compression and extension

rolled/flattened fiber structure
to repeat heating and annealing
sending out, shipping
outside (body) panel/plate
shipbuilding
steel sheet/plate
grooved roll
lateral (position), (to) the side
round bar, cylindrical rod
material with an unusual cross section
rolling mill
ring-shaped product
plug
mandrel
piercing, boring
tubular/annular product

substrate surface
solid layer
titanium carbide
titanium nitride

metal organic chemical vapor deposition
gas-phase synthesis
alkyl compound
organometallic compound
alkoxide
organometallic compound
relatively low temperature
monolayer film

chemical vapor deposition
hydrocarbon gas
base, foundation, backing, substrate
hexagonal poly-cyclic plane/surface
layered carbon
pressure annealing
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pyrolytic graphite

amorphous silicon
chemical vapor deposition

vapor phase growth
reactive deposition
semiconductor industry
organometallic compound

metal organic chemical vapor deposition
(MOCVD)

organometallic chemical vapor deposition
heterostructure
semiconductor laser device

plasma

same/identical number
gaseous ion
fourth

completely ionized plasma
plasma particle
ultra-high temperature
collision
nuclear reaction
thermonuclear reaction
fusion reaction
thermonuclear fusion reaction
fluorescent discharge tube
low-pressure gas discharge
degree of ionization
collision between particles

electron temperature
ion temperature
neutral particle temperature
gas law
conductor
ultra-high temperature plasma
(nuclear) fusion reactor
lattice ion
solid state plasma

plasma state
equilibrium plasma
thermal plasma (method)
nonequilibrium plasma
low-temperature plasma (method)
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high-frequency inductive heating

employing radicals
fluorine compound
pinhole

high velocity magneto-fluid
metal electrode nozzle
arc surface area
thermal pinch effect
magnetic pinch effect
plasma temperature

plasma spraying
plasma jet coating
arc power
spewing, spouting, eruption
plasma flame
supply, provision
conversion into microscopic/minute drops
gaseous mixture of nitrogen and hydrogen
composite alloy cermet
mesh
sprayer
coating rate
large piece of material
pore

plasma furnace
plasma-jet furnace
plasma-torch furnace
electrodeless
conversion into a plasma

plasma engine
accelerated discharge/ejection
driving force, propulsion
Laval nozzle
high-temperature plasma
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arc-plasma engine
nuclear fission reactor
artificial satellite
attitude control
test of practical application
teflon thruster
heavy pulsed current
teflon plasma
magnetohydrodynamic acceleration
external coil
the electric current itself
self-magnetic field
hole accelerator
(particle) accelerator
heavy current pulse
pulsed plasma accelerator
electrostatic
neutralization of electric charges
high-velocity plasma beam
ion engine
mercury ion
thrust
specific impulse
mass flow rate
propulsion engine, thruster
jet velocity
consumption rate for injected fuel
long-distance flight
final cruising velocity/speed
power, strength, might

plasma heating
relaxation process
heating efficiency
confinement time
heating (method)
injection method
absorption process
Joule heating
adiabatic compression heating
wave heating
Landau damping
high-energy particle
collision process
parametric process
vibrational spectrum
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plasma source
laboratory
confinement vessel
plasma generator
portion that produces a plasma
generation mechanism
pulsed plasma source
quasi-stationary plasma source
stationary plasma source
DC-discharge plasma source
high-frequency plasma source
contact ionization
uniformity
proximity
parameter range
experimental objective/purpose
relatively small scale
physical experiment
positive column (of light)
mercury arc
high frequency
microwave discharge tube
shock tube
alkali plasma

plasma gun
magnetic confinement vessel
research in plasma physics and nuclear

fusion
plasma accelerator
titanium-washer plasma gun
coaxial plasma gun
Marshall gun
pinch gun
titanium-washer gun
trigger discharge
pulsed high-current discharge
hydrogen gas
number of discharge cycles
to exchange, to replace
coaxial
cylindrical electrode
rod-likeJrod-shaped electrode
central electrode
in the vicinity of the center



ifJiJmjjAJ,)v7~
mJtJ ra' J1'J
fI)~~~-~1Ii1rt

,JaJ1JrfiJifiJi
l1f$t
J')vA1&lI
_i1rt~-~

l1fltE
l1fD
~MJtJra'
77A'~A ~ 1) - b.1Jf
fFlIJ~-~

~JE*(j(] tJ:
MPD 7-Jy:/x 'Y ~

tJ/t-~

v-)v~

-*v-)vlft

::J r) '} Jy tJAJ,)V~
~/:/tJ/T1

I./tJ /:/3 r)~- ~T/1) =t9
~ =t r)*r):J r) :/~t

:/=t9~/

/,)vA*9T~

T/ 1) =t9~- ~

:/=t971
:/=t9:J9
7/~t':/tJ/

77A~A ~ 1)-b.V=t9
~~9~-~

:/=t /71:/ 3 97:f-tJ:

V-)V:/3 r)

-*/
V-)V~=tr)

high-velocity gas valve
within a short period of time
toroidal sheet current
circumferential magnetic field
gun chamber
pulsed discharge
current sheet
base of the gun
aperture of the gun
injection/firing time
plasma-stream gun
operating mode
quasi-stationary
MPD arc jet
gun mode
in the form of a rail
{counter for long, thin objects}
rail gun

37-24: /7~~T.{A/V-

to interpose, to hold between
surface of the glass walVsheet
electric field strength
(minimum) voltage needed to

maintain the discharge
half-cycle
repeated discharge
source of (electric) power to maintain

the discharge

plasma display
light produced by a plasma discharge
method/mode of operation
memory function(ality)
refresh method/mode
writing electrode
(one) horizontal and (one) vertical
crossing, intersection
neon gas
cell
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Lesson 38: Materials VI (material properties)
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stress vector
symmetric tensor

creep experiment
viscoelastic substance/material
static experiment (method)
relaxation modulus
finite value
residual stress
perfectly elastic body

fixed/constant length
fixed/constant velocity
moment by moment
(mechanical) load
tension
various, myriad, diverse
proportional limit
to shift, to change
yield point
yield value
yield stress
tensile strength
compressive strength
breaking strength
ultimate strength
toughness
tough
brittle

strain energy
stereochemical
energy state
unboundlnonbonded atom
interaction energy
bond distance
characteristic of an atom
stretching vibration



~ftJ~JJJ ~/tJ7~/~':7 bending vibration

mt~fJm~~ tJ'i~ t~ fJ iJ~t:::./\~ ~ eclipsed conformation

=WftJ =~/tJ7 dihedral angle

38-5: ~"9t7).it

D9J}-~ D9J}-7~ strain gauge
Htm~D9J}-gt T~:J':7t/D9J}-7~ electrical resistance strain gauge
:J/A7'/7'/~ :J/A7'/7'/t/ constantan wire
x/tJ=/~ x/tJ=/t/ manganin wire

=7DA~ =7DAt/ nichrome wire

38-6: ~"9t7).illi

D9J}-JmJ3t D9J}-'J7~ rate of strain
itlvl'JTim~ itlv.y/'J7~ rate of shear
9nimJ3t 9n'J7~ rate of shear

f$*im~ ~/T3':7'J7~ rate of elongation
~fT~OO ~~:J':7~~~/ parallel planes
~{~im~ ~/tJ'J7~ rate of change
1f!~itlvl*JTifrtJJJ ~ /:/::t /itIu~~/1) ::t ry ~ ry pure shear flow

38-7: _1t~

5ltif'£D-rJ}- ~~/t~D9J}- elastic strain

-f*~~11$ ~1t:t-~~/t11) 'Y bulk modulus (of elasticity)
9n~tt$ 9n.y/t~ 1) 'Y shear modulus (of elasticity)

38-8: ~~fift

~1t1f*~ ~~/t~7~A':7 elastic coefficient
~1Jtt*6A ~*':7t~7~~3':7 anisotropic crystal
jjrtiJpt)t *'7:J'7t'1~/ directional component
':::~~M3* '"!T/~~~3'77~ triclinic system
~jj-f* "'7*ry~~ isotropic body

38-9: ~~~R.w.

Jit\1JfHlm :;t'7 1) 3 7 /\/~ stress range
_fillf~ '"!T'1:J'7T maximum value

JJfB't1ltf-l- ~1t1~11) 3 ry brittle material
mIttifrtfh 'J t ~ 1) ::t ':7 ~ ry plastic flow

*~~~ I.'1:f.:L'7~/7~ permanent deformation

38-10: iJl~ t)~~

fjf,f~~JfJ~ -if'1 1) 3 '7 ~7" / 3 '7 :J materials testing term
515~~~Jt l).-:> ~it) ~7/~/ tensile specimen, tensile test piece

l1i*7aUm '"!T'1 ~"'1 tJ:; -::z. '7 maximum load
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aAW ~~/ specimen, test piece
iffi ~3tJ quotient
tfL~fJ :J '7~ 3 '7 1) 3 7 tensile strength
Bit_W ~7/~/ specimen, test piece
~j{~ ~ t) 7J\~ notch(ing)
51~imll D~ ~;ft) 'J 7 ~ rate of application of tension
lIS m*3-m~ lIS =t- iJ 7 =t--r1 as specified in the ns Standard
51~jit~ D~~;ft)~7/ tensile test
llif1i: 1mrmff ~ /1 ?l/;{ /t=t- unit cross-sectional area
51~~fJ D~ ~;ft) ;t'7 1) 3 7 tensile stress
It~ 1:::397/ standard/reference point

38-11: J±J1IJ;tt.J

1±_~1J 7 'Y ~;I. 7 ~9 1) 3 7 compressive stress
liao:Q 15 t)~ao:Q to shorten, to reduce, to shrink
fj/J\{j ~37~3'77 minimum value
~~_td: 7~/~'Ytd: inhomogeneous

~ra' 'J9tJ/ between/among phases, interphase
D9~rt\iJ D9~;t91) 37 stress and strain
~~fJl_f* 77:19'J~~~1 body/object with a composite structure
~)V:J=7t7~ 'Y 7 A zirconia ceramic
&fPJfl1J J\/~3 ry 1) 3 7 reactive force
~t)~3 Jt)~3 to balance

38-12: iftftJ±iit_

ifij11±~~ ~17'Y~7/ compression test
lJfiiJm t1tJ~;I.9 static load
1±1i~tt$ 7 'Y ~;I. 7 ~~/t11) '.1 compression modulus

1±1i~~ 7'Y~;I.7~7/ compression test

38-13: J±JI§~

tI~~5i~ 4=-tJ17~JJ:~ mechanical strength
ft1J1* 1) 'Y~9~ 1 cube
p:jtt~ I./~;I.9~3ry cylinder, cylindrical column
~f±~ tJ7:f;I.9~3r) rectangular prism, rectangular column
-*Jl Dc<~ one set
J±m1tJ1t 7'Y~;I.77J:;::2r) compressive load
1J[]J± ltJT00~ 7J 7'.1 ?T~/ ~ /t:t=- cross-sectional area subjected to pressure
1J[]J±oo 7J7'Y~/ surface subjected to pressure
¥frJ3t ~1:Jr)~ degree of parallelism, nearness to parallel
¥m~ ~1tJ'Y~ smoothness
~~~1lf ~Jy/:;3ryJy/ test conditions
1J[]J±Jml3t tJ7'Y,}7~ rate of applying pressure
aA~tt ~7/*ry test method, assay
HB~j5i~ ~~jJJ:~ bending strength
4~ ::t:l/'Y crack
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bending test
fracture test
three-point bending test
four-point bending test
fulcrum
rate of application of pressure/load
testing machine, tester
rate of loading

static load
dynamic load
load to rupture, breaking load
ceramic material with high-temperature

strength
maximum bending moment
section modulus
geometrical moment of inertia
neutral axis
sample/specimen surface
prismatic sample/specimen
span between points supported from below
prismatic cross section

fracture toughness
critical stress intensity factor
mechanical function(ality)
material constant
fracture strength
Griffith
latency, potential
tensile strength
surface crack
circular crack
stress intensity factor
fracture toughness value

impact test
brittleness
impact/impulsive load(ing)
materials test(ing) methods
single impact test
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repeated impact test
amount of work
impact test method
falling-weight test method
pendulum test method

grinding wheel for use in free hand grinding
mechanical impact
impact strength
offset grinding wheel
pendulum
side surface
to strike, to beat, to pound, to rap
impact value

colliding objectlbody
force of impact
steel spherelball
decorative gypsum board
gypsum board reinforced with

inroganic fiber
penetrating, piercing
test(ing) method
impact test(ing) method

impact strength
notch, cut
bending test piece, bending specimen
hammer, mallet
to rebound, to bounce back
fracture energy
amount of energy absorbed
Charpy impact value
Izod impact value
clear specification, specifying clearly

consumption, exhaustion, wear and tear
conventional ceramics
inserted raw material
damage
material used for tools
purely· mechanical property
both objectslbodies
shear
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shear force
internal crack
therefore, consequently
surface treatment method

abrasion test
amount of loss
intermsofshape/form
in terms of weight
ball-mill tester, ball-mill test machine
iron spherelball
sandblasting
to strike, to hit, to knock
in the form of a turntable
fixed/constant load
changeinsha~form

solid surface, surface of a solid object
decrease
fumacelkiln/oven wall
friction between solid objects
sandblasting nozzle
rocket nozzle
surface of a satellite that enters the

atmosphere first
high-speed gas flow
silicon carbide powder

two bodies
to lie on top of one another, to overlap
resisting... , opposing ...
coefficient of dynamic friction

peeling resistance
gypsum board
cross direction
end, tip, edge
surface sheet/paper
to fold over, to fold back
the folded-over portion/part
slowly, calmly, quietly



1N-g ~d:tJ:-g to let go, to release
~KiE 1::39~ facing (paper), cover_kif '5 GtJ~~ backing (paper)
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ffii1mf~tt ~17'7tJt1 weathering resistance
~#J ::f-:l'/ implement, utensil, container
~G-g to expose, to air (out)
#JJ.mB9f~~B9tJ: 7~'/ 1) T::f tJ tJ 7 T::f tJ: physical and chemical
$)\_ '5 b <"-g fJ T / ~ '/ '5 b <"9 fJ soft glaze, soft enamel

mf~ 79tJ weathering

7trR :Jr)~7 luster, gloss, shine
@~ ~::f~3r) color tone
~t~-g to cause, to induce, to bring about
fr5±~r§b -*/~t11::/ clay product

*iF tJ:tJ~*/ many years, a long time
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f#*~ 7/~'/*'7 powder method

~iIii~ l::3r)~/*r) surface method

-~OOffl 1'YT1}./t4=- fixed/constant area

-~~3 1'YT13r)t::f fixed/constant volume

~71l ~/t::f dipping, soaking, immersion
mii~1> :;.:t r) 1) 3 r)7/~ 3 r) decreaselloss in weight

mill 3r)~.:t'/ elution
7 )vtJ 1) fi 7 )vtJ 1) 1) 3 '7 amount of alkali
!It{}i:mfi ~ / 1 ~ .:t r) 1) 3 r) unit weight
f~¥7tfJT tJtJ77~/t=f chemical analysis
tJ7A~Jt tJ7 A=f7~ glass utensil/implement
7 )vtJ 1) mlli~~~ 7 )vtJ 1) 3 '7 ~.:t '/ ~Jr /*'7 alkali elution test (method)
~~ttt~~~ *'7 ~'Vt1/\1::f 7+,/ radioactive waste (material)
tJ7 Af!!!If~ tJ7A:JtJ glassification, vitrification
~fiffi~ l::3r)tJ*r) evaluation method
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jfjj1~~5iJ3rfj*4 ~ 1 -* '/ :J r) =f 3 r) ~~1 1) 3 r) heat-resistant high-strength material
~jfjj1~M ~39~1-*'/:J9 super-heat-resistant steel
M!m~H~tjiJ3r ~397/tJ1;t/~ maximum working temperature
~~!lf~~ 1::~ /' tJ 7''/ non-oxide

Mf~!to/)* ~/tJ:1'/Jr1 oxide system
ffiii~8"JtJ: ~1 *'/T=ftJ: in terms of heat resistance

~~Mf~#.J* 1::~ /tJ 7''/71 non-oxide system
J{~~Im~ ~/797/'1::f under vacuum, subjected to vacuum
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thermal change
inside and outside, interior and exterior
difference in thermal expansion
interior of a material
thermal stress
maximum strength, strength limit
refractory material
graphite material

bulk method
granularity, paraticle size, grain size
erosion/corrosion due to alkali
quantification
amount of alkali eluted
fluoric acid
rate limiting/determining
sequential failure
wind and rain
high temperature and high humidity
white
spot, blotch
weathering

oxygen component
collapse, decay
transition element with low valence number
divalent

oxidation-resistant graphite
molybdenum disilicide
titanium diboride
mixed components, component mixture
oxidation-resistant film/coating
external factor
loss, damage
resistant film/coating
self-repairing (cap)ability,

self-healing (cap)ability



Lesson 39: Interdisciplinary Topics I
(magnetic and electrical interactions)

m~~Ff~tm

PJJ3l~~

1f!-1J~

7k~mEljf-J.

m~a2~ljf-J.

39-2: J±tI$th~

-~t

ffil~

JEffi1~jJ:*
~ff~~jJ:*

.~E

5l~

J~I¥~tfij\11
ra~

~~tt

ffil$
3 ~(J)T /'J)v
o 'Y ~I)vJil

7-~ /rQ/\ I) rJ b.
m~a9~fft

'C'Y77'Y7
t1[fft~t

OOBl!~~~ff4~

rJ)v'Y~~ff4~
if_~mT~j)j

~Ji§fII~

~~a9m1ifFffl

~Ji§III~

ffil~f§1ifFm

*~~
1J~~fft

*'5~~

~2rt1J*5MI

it~~ I) ~77- ~
:J7-7/
~ 1) 7 'Y 1~ t:=1) T /
/3 ~~2 rt1J*5 fa
rffl~tJA
~-1) /7~

Iv71'v'yl'
m-If~t/~-

~=t:T'Y~3~39~1

tJ 7 ~/\1 7-
~/1'Y*rJ:J9

I.1 =t:.:z.9~~-v 7~11) 3 9
~=t:=t: 0 7~11) 3 9

1'Y'Y1
7'Y7/=t:
'"t17'Y7/:J9tJ
=¥-v77'YT/:J9tJ
7/=t=-t=t=-
=t:39~~1

T/7'*/~1 ~3 9t1
~39'l7

~3rJ7/t1

7'.17/ 1) 'Y
~ /tJ 1 (J)T /'J)v
o 'Y ~.:r.)vI./

T~ /~//\I) rJb.
=t:tJ1T=t:~/1

7/171
'"t /7I. /:J rJ7J~t~:J9 '/9
rJ )v'Y:J 9iJ~t~:J rJ'lrJ
:t/-'4=-3 9iJ~t~:J9~~/-'~9

T 3 9:f- 3 1) iJ~t~

T/4=-T=t:'Jr)::f-tt39
~ /-'4=- 3 I) iJ1t~

7'YT/iJ~t~'J r)::f-tt 3 r)
l::~3r)1::t-

I) =t: jj 7 ~ /1
7'Y~3r)1::t

/\1:Jr)7'Y~39

::tr)t1~ 1) ~77- ~

~ 1) 7 'Y tJ t:=1) T /
f3 7J~t::../\ 1 :J r) 7 'Y ~ 3 r)
:Jr)T/~t

-407-

state of magnetic order
angular arrangementllayout
single direction
permanently magnetic material
magnetic recording material

one pair
piezoelectricity
piezoelectric effect
inverse piezoelectric effect
tourmaline
brothers
point-group symmetry
crystal class
pyroelectric nature
piezoelectric modulus
third order tensor
Rochelle salt

barium titanate
mechanical displacement
pickup
electrometer
zincblendelsphalerite structure
wurtzite structure
acoustic lattice vibration
long-range (type)
electrical interaction
short-range (type)
piezoelectric interaction
amorphous region
mechanical displacement
crystalline region
oriented crystal
synthetic polypeptide
collagen
poly(vinylidene fluoride)
p-oriented crystal
high (electric) field
polling
electret
ultrasonic sensor
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vibrational stress
piezoelectric relaxation phenomenon
pyroelectric effect

piezoelectric polymer
oriented distribution
central symmetry
piezoelectric
piezoelectric crystallite
uniaxial orientation
optically active polymer
oriented body_
polar polymer
vinylidene fluoride
homopolymer
ethylene trifluoride
ethylene tetrafluoride
cyanovinylidene
vinyl acetate
alternating copolymer
lamellar crystal
ferroelectric characteristics
pyroelectric body
inorganic piezoelectric material
frequency band characteristics
pulse response characteristics
electroacoustic conversion material
ultrasonic flaw detection
ultrasonic diagnosis/diagnostics
acoustic microscope
transducer
measurement of acoustical properties of

materials
ultrasonic pickup/sensing equipment

piezoelectric vibration
piezoelectric crystal
stress field
crystal plate
piezoelectric vibrator
mechanical resonance frequency
resonance
AC stress field
AC (electric) polarization
resonance point
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mechanical resonance point
electrode terminal
electrical resonance circuit
series resonance circuit
electrical impedance
electromechanical conversion device
electrical oscillation circuit
frequency stabilization device
(wave) filter

delay circuit element/device
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single-crystal element/device
colorless and transparent
high-frequency band
resonator
delay line
surface-wave device
DC high voltage
residual polarization
lead zirconate
lead titanate
niobate
longitudinal mode
transverse mode
slipping/sliding/gliding mode
detecting/finding (a school of) fish

piezoelectric transducer
mechanical quantity
piezoelectric micrometer
gas ignition
high-voltage generation device
vibrationaVvibratory use
vibration meter
resonance type
non-resonance type
low sensitivity
Langevin transducer
bimorph element
practical piezoelectric material
single-crystal material
piezoelectric porcelain
derived from poly(vinylidene fluoride)
polymeric piezoelectric film
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piezoelectric actuator
piezoelectric strain
electrostrictive strain
electrostrictive actuator
precision machinery
small motor
new type of displacement device
attracting/flooded with attention
piezoelectric body
buzzer
source for generating ultrasonic waves
amount of strain
dielectric breakdown strength
heterogeneous
to take ... as a basis
vertical cycle/cycling
ferroelectric polarization
hysteresis
strain, distortion
difficult/painful to do
based on lead-magnesium niobate
electrostrictive material
general characteristics
amount of displacement
generated force, force generated
electromagnetic actuator
mode/method of driving
alternating electric field
mechanical resonance
ultrasonic motor
servo drive
on-off form/manner
in terms of device materials
conventional, existing
to supply, to provide, to furnish
static displacement
strain history
as small as possible, the absolute

minimum
pulse drive
cannot help but do, unavoidable
soft piezoelectric material
introduction
deformable mirror
glass mirror
elastic plate
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electrostrictive ceramic plate/sheet
multi-layer two-dimensional bimorph

form
mirror surface
form/style of deformation
electrode form/shape
applied electric field distribution
dot (matrix) printer
ultrasonic linear motor
laminatedllayered actuator
tuning fork shaped like the katakana

"ko"
laminatedllayered device
longitudinal vibration/oscillation
flexural vibration/oscillation
superimposing
elliptical orbit
tip (of an element)
to press, to push, to force

electromagnetic shielding
screen
source of noise
isolation, separation
source, origin
to run into, to collide with
depth
skin
shielding medium
rod-like/rod-shaped antenna
point source (of electric current)
loop antenna
absorption loss
multi-layer shield
double shield

photoconductor
exposure (to light)
image recording method
invisible, not visible to the eye
phenomenon of electrostatic

adsorption
creation of a visible image
photocopier, copy machine
Carlson method
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xerography
conductive substrate
photosensitive surface
corona discharge
lightlbright portion of the image
electrostatic adsorption
image
toner image
photosensitive body/object
photoconductive material
resin dispersion system

lens system
transmission electron microscope
reflection electron micfoscOpe
each scanned point
to reveal, to show
scanning electron microscope
high-voltage electron microscope
electron lens
opening angle
lens electrode
stability of power source
transmission electron microscopy
metal sample/specimen
electrolytic polishing, electropolishing
chemical polishing
ion bombardment
thin section, lamellar specimen
biological sample/specimen
ultra-thin sectioning
to make a model
replica method
scanning electron microscopy
secondary electron detector
bulk sample/specimen
scanning transmission electron

microscope
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parallel electron beams
image-forming electron lens
back-scattered electron
Auger electron
characteristic X ray
sorting, selection



device for microanalysis
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scanning tunneling microscope
microscope for surface structure analysis
sharply pointed
probe
probe tip
tunnel current
vacuum tunnel current
physical constant
sensitivity
attenuation/decay distance
reciprocal lattice vector
in-plane resolution
... et aI., ... and others
piezo element
scanning experiment
accidental, by chance
effective
local electron state
to halt, to cease, to put an end to
electron spectroscopy
scanning tunnel spectroscopy
surface research method/technique
comparison, matching, rivaling
surface research
even ..., to the extent of ...
derivation, deriving
magnetic probe
magnetic force microscope
atomic force microscope
semiconductor physics
ballistic electron emission microscope
resistance
tribology
difficulty
operating rate
much more, still more, all the more
field ion microscope
Nobel Prize in physics
winninglreceiving a prize
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Lesson 40: Interdisciplinary Topics II
(electrochemical, biochemical and bioelectronic interactions)
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electrolyte
weak electrolyte

electrical energy
molten/fused salt
surface of an electrode
unit quantity of mass
Faraday constant
electrorefining
electrochemical machining
electroplating
electrolytic polishing, electropolishing
electrolytic capacitor

electrolytic current
electrode reaction
faradaic current
Faraday's law
reaction rate/velocity
oxidation direction
partial anodic current
reduction direction
partial cathodic current
total electrolytic current
anodic current
cathodic current
number of electric charges

electrolytic bath/cell
melt, molten material
electrical energy
electrolytic reaction
electrolytic vesseUcontainer
battery jar/casae
partition, diaphragm
inlet
outlet



~~~-f* J\~t1~?71 generated gas
I&fJlliGD C fJ ti G<"!> exhaust, removal port

~~~ v-1:1=--v7:1=- cooler, condenser

40-5: lItJi

1li~~~-f* T/:YT/~':7?7-1 electron conductor
~~Il{(jlfn =f-/'.I7~/tJ7*'/ metal oxide
-1~/~~-f* -1~/T/~':7~-1 ion conductor

tlti* T/:1=-377-1 electrode system
1~/~~-f*m -1~/T/~':7?7-1'/':7 ion-conducting phase
7J-~ anode
~~.&.£t\ tJ /7//\/ J ':7 reduction reaction
fJ{~ tJ/:Y:::L':7 custom
~$@J~ tJ17*tJ1D external circuit
ifrttllli9 t~i?~tlti9 to flow out(ward)
~m~ *':7T/'Y when discharging

7B~~ 'Y:::L':7T/'Y when charging
X~~~~~ X t/J\~t-1 '/':7:r X-ray generator

~tfJiti 5'-1-1/=f-37 anticathode

40-6: tlMifJB

7J-~~mm~ 7J-~3':7jJ1J:1/:Y3':7 anodic dissolution (phenomenon)
~~_OO ~/'.I7~3?~/ metal mirror surface
l)/~* ') /~/71 phosphoric acid system

iIrt~* ') :::L ':7~ /7-1 sulfuric acid system

jf&Jl[*mt* tJ.:r./'/~/71 chloric acid system
tAtP-JM /ry:Jry~/ concentrated acid
~{(j-@;!fo/.J ~7 tJ :1':77"'/ complex compound
~miJfM~m T/jJ17/~3':7jJ-1 electrolytic polishing and dissolution
~~~ooilIm =f-/'.I7t:3ry~/=f-/iF':7 vicinity of the metal surface
~~~-f*JI -*/T'V:7.:r.~?71'/':7 adhered liquid layer
~~11 -*/T'V:7'/? adhered layer
~~~oo =f-/'/7t:39~/ metal surface
M{(j!fo/.J&:~ ~/tJ7~'/t:~:7 oxide film/coating
~mi7t~{(j l::::3ry~/:J'7:ttJ brightening

40-7: tltFi

~fJT T/-t~ electrodeposition

~mfJTtH T/tJ-1t~:Y:::L'/ electrolytic deposition
~~ T/T'V:7 electrochemical deposition
~~{t:¥* T/~jJjj:7Jy1 electrochemical system
~timi T/~3:7~/ electrode surface
&')":J~ (metal) plating, galvanizing
7/-~:J-T-1/!f anode coating
flm/F~fO{t:~!fo/.J :try~ 7 *'77 7J :J'7 7':/ unsaturated organic compound
m~JJ; 'Y:::L '7 :J~i)~:7 polymer membrane/film
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before coating
omamentaVdecorative property
corrosion resistance/protection
functional characteristics
functional characteristic with industrial use
mechanical characteristics
buildup, adding on material
mold release (characteristics)
low wear/abrasion rate
low contact resistance
fuse characteristics
electromagnetic wave shielding characteristics
optical characteristics
antireflective nature, antireflection
selective absorption of light
reflection of light
thermal characteristics
absorption of heat
reflection of heat
physical characteristics
soldering characteristics
bonding characteristics
porous (nature), porosity
nonadhesion
adherence of a coating/paint
chemical characteristics
contamination prevention
bactericidaVmicrobicidal (nature/properties)
resistance to marking/staining
electroless plating
hot dipping
impact plating
vacuum plating

target metal ion
item/object to be treated
solubility

nonelectrode plating
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sodium hypophosphite
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sodium borohydride
deposited/precipitated layer
phosphorus
substantial amount
deposition/precipitation rate
piping material
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electrolytic hardening
hardening (method)

voltage across the electrodes
surface of the cathode/negative electrode
gas film
spark
this method, the method in question
non-oxidizing
atmosphere, environment

electrosynthesis
electrochemical synthesis
target materiaVsubstance
metal refining
salt electrolysis
electrochemical reaction
commonlfrequentuse
nylon-66 /

adiponitrile
acrylonitrile
electrolytic reduction and dimerization
reaction conditions
fine chemical

electrochemical method
isotope battery
thermoelectromotive· force battery
physical celVbattery
cell
battery, combination of cells
electrochemical battery
fundamental component
both electrodes
separator
active substance/material
cathode active substance/material
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anode active substance/material
no load, without load

operating/working voltage
lowering of polarization potential
resistance/ohmic loss
capable of emission/release
ampere-hour
gram-atom
maximum value
terminal voltage
final/termination voltage
chemical celVbattery
discharge characteristics
storage characteristics

lithium celVbattery
primary celVbattery
nickel-cadium celVbattery
secondary/rechargeable celllbattery
biochemical fuel cell
nuclear/atomic battery
thermoelectric cell

cell reaction
galvanic cell

battery diagram
half-cell
single electrode
Daniell cell
half-cell reaction

storage/secondary battery
repeated use
nickel hydroxide
cadmium
iron powder
sintered alkali storage battery
high/heavy load
charging and discharging characteristics
completely sealed/enclosed type
high output
watt-hour
mean discharge voltage
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discharge current

discharge time

hour rating

... hours of continuous discharge

organic electrolyte

propylene carbonate

r-butyrolactone
nonaqueous electrolyte

nominal voltage

carbon fluoride

manganese dioxide

iodine

copper oxide

iron sulfide

conductive carbon powder

fluoride ion

lithium ion

leakage resistance, leak-resistant
self-discharge

long-term use

low-temperature characteristics

wristwatch

electric float

oxidation energy

sintered nickel

porous carbon

low-temperature type/model

gas(-phase) reaction

smoothly
hydrogen electrode

potassium hydroxide
continuous discharge

entire battery
Gibbs free energy
number of electrons

operation

hydrazine
utility, practicality

acidic electrolyte

hooking up/connecting in series

mobile source of electricity

large-scale system
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silicon photocell
boron oxide
surface of the single crystal

substrate
open end
theoretical maximum efficiency
incident light energy

solid element/device
silicon single crystal of high

purity
gallium phosphide

biosensor
molecular recognition

function/capability
enzyme sensor
microbial sensor
immunosensor
substance to be measured
incorporated into a device/product
glucose
hydrogen peroxide electrode
oxygen electrode
glucose oxidase
chemical testing for clinical use
inspection/testing of food items
cholesterol
uric acid
urea

microorganism, microbe
biological oxygen demand

antibody
ultramicromeasurement
increase in activity
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bioelectronics
fusion
direction, orientation, pointing toward
new region/domain/area
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biochip
bioelectronic device
concern/interest from society
turning out, creating
leading, preceding, going ahead
molecular recognition function/capability
concept/idea of a bioelectronic device
construction of a bioelectronic d~vice

molecular assembly technology/technique
basic research
brain
nerve
information processing system
biocomputer
artificial senses
artificial nerve
artificial organ
electronic function

molecular assembly
dream
molecular device
biochemical process
construction of a molecule
total, entire
biocomputer device
establishing/creating a concept
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information processing function/capability
industrial realization, commercialization
associative memory
capability for simultaneous information

processing
self-organization
microscopic configuration/organization
to mimic, to imitate
higher-order function/capability
neural network
neurocomputer
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