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Fig. 1. Unit-cell dimensions of form (7 of normal fatty acids. 

and b axes are found to decrease, having asymptotic 
values of 9-21 A and 4.95 A respectively. The mono- 
clinic angle fl decreases towards 127 ° 17'. The c axes 
and long spacings, d(001), are linear functions of the 
carbon content within experimental error: 

c = pn+q,  d(001) = P n + Q ,  
p = 2.5378+O-OO42 A, P = 2-0850+0-0024 A, 
q = 5.124±0.080 A, Q = 2.383±0.044 A. 

The constants are determined by the method of 
least squares. 

Vand, Aitken & Campbell (1949) pointed out that  
long-chain compounds are only 'approximately homo- 
logons', and this is obviously the case with this form 
and likely also with the other crystal forms of normal 
fa t ty  acids. 

We are indebted to Prof. G. H~gg and Prof. E. Sten- 

hagen for their interest and to Mr N. O. Bodin for 
help with the calculations. 
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Electron diffraction by electropol ished surfaces and mean  inner potentials  of si lver and 
copper .  By S u s u ~  YOSHIDA, The Government Mechanical Laboratory, Suginami-ku, Tokyo, Japan 

(Received 25 March 1954) 

Electropolished surfaces of metal single crystals are 
almost fiat, and only slightly undulating. An undulating 
surface is composed of minute facets which form small 
angles with the macroscopic surface. From electron- 

diffraction data, Kraner~, Leise & Raether (1944) esti- 
mated the angle to be 1-2 ° for an electropolished copper 
single crystal. However, they had ix) assume a certain 
value for the mean inner potential of the copper crystal. 
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I n  the  present  work we have  t r ied to determine the  mean  
inner  potent ia l  and  the  mean  anglo wi thou t  assnmlng 
e i ther  of these quanti t ies .  

Le t  us consider the  case as shown in Fig.  1, where 
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Fig. 1. Refraction of electrons by submicroscopic facets of 
a crystal. 

minu te  facets form a small  angle 8 w i th  a ne t  plane.  
We assume t h a t  the  macroscopic surface is exac t ly  
paral lel  to the  ne t  plane. I f  an  incident  electron beam 
falls upon  the  facet  OX, i t  is refracted on the  facet  and  
t hen  reflected b y  the  ne t  p lane when  the  Bragg condit ion 
is ful f i l led .  Since the  Bragg angle 0' for the  re f rac ted  
beam is approx imate ly  equal  to 0 for the  unrefracted 
beam, the  deviat ion of the  beam due to the  effect of 
refract ion is calculated b y  Snell 's law (Thomson & 
Cochrane, 1939) to be 

= p ~ - - I  ._ p ~ - - I  _ pa--1 
~ ' - -~  ~'+~, " 2~' "2(,~+0) ' (1) 

where p is the  refract ive index for electrons and  90 and  ~'  
are the  angles indicated in Fig. 1. I f  we assume, as 
K r a n e r t  and  others have  done, t h a t  the  reflected beam 
depar ts  f rom the  crys ta l  th rough  another  facet  0 Y, the  
to ta l  deviat ion due to the  effect of refract ion is 2(~0'--~0). 
Using the  familiar  re lat ion p~--1 = V/E, where V is the  
mean  inner potent ia l  and  E the  accelerat ing vol tage,  
we get the  following equat ion:  

V 1 
As -- 2(~,--~n) = E 8 + O n '  (2) 

where the  suffix n indicates the  order of reflexion. This  
formula  can be rewr i t ten  as 

Bn = -- JAn + V, (3) 

where An = AnE and  Bn = AnOnE. Equa t ion  (3) is a 
l inear re la t ion between An and  Bn, bo th  of which can 
be obta ined b y  measur ing An and  On on a ro ta t ion  photo- 
graph.  P lo t t ing  An and  Bn on a d iagram for a series of 
re flexions, we can determine V and  ($. 

Measurements  were made  for (100) surfaces of silver 
single crystals  and  (100) and  (110) surfaces of copper 
single crystals.  Specimens were prepared b y  cut t ing  
crystals  parallel  to the  surfaces as accura te ly  as possible. 
T h e y  were mechanica l ly  polished and  then  electrolyt ical ly 
polished. The electrolyt ic  solution used for polishing 
copper was 50 cm. a of orthophosphorie  acid (90 %) di luted 
in  90 cm. s of water .  Electropolishing was carried out  a t  
15-20 ° C., the  applied d.c. voltage being 1.6 V. An elec- 
t ron-diffract ion ro ta t ion  photograph  was t aken  of each 
specimen in an  az imuth  where the  effect of s imul taneous 
reflexion was as far as possible avoided (Uyeda, 1936; 
Tull,  1951a). The specimens thus  prepared a lways show 
diffract ion spots elongated towards the  incident  spot.  This  

indicates t h a t  the  angle ~ is no t  unique  bu t  is d is t r ibuted  
in  a cer tain range.  We  measured  the  poin t  of m a x i m u m  
in t ens i ty  and  applied our theory .  Thus  we obta ined  the  
average va lue  of ($. An example  of the  appl ica t ion of the  
theory  is given in Fig.  2. I t  mus t  be noted  t h a t  in general  
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Fig. 2. A diagram for calculating V and 8; Cu (110). 

the  plots  do no t  lie on an  exact  s t ra igh t  line as in  th is  
figure. This  m a y  be due in  pa r t  to the  fact  t h a t  the  
effective angle 8 depends upon  On and  in pa r t  to the  
va r ia t ion  of appa ren t  mean  inner  po ten t ia l  in low-order 
reflexions. The results  of the  present  work are given in 

Table  1. The mean inner po~ntial V and facet angle 
of ~ilver and copper 

Crystal Specimen 
face No. V (V.) j (o) V* (V.) 

Silver (100) - -  22:E6 17~6 23.2 (exp.) 

Copper (100) - -  11±4 10:k4 - -  
Copper (110) 1 12+3 4-5±3 - -  
Copper (110) 2 13+3 5 + 3  - -  
Copper (110) 3 9 ± 3  3"5-}-3 13-7 (calc.) 
Copper (110) 4 8 + 4  3 + 3  - -  
Copper (110) 5 14=1=3 4.5+3 - -  

* Tull ,  1951a, b. 

Table 1 wi th  Tu]l 's  da t a  (Tull, 1951a, b) for comparison. 
Our da ta  agree wi th  his in order of magni tude .  

The au thor  wishes to express his g ra t i tude  to Prof .  
R .  Uyeda  of Nagoya  Unive r s i ty  for his helpful cr i t ic ism 
and examinat ion  of the  manuscr ip t .  
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