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Fig. 1. Electromotive force vs. temperature of the electro-
chemical cell:
Pt | Ta+Ta,0; | ThO, (+La,0;) | Fe--“Fe0” | Pt.
610 4
The recently reported JANAF data ® have been taken
) eool ] into account for calculating the AG%«¥e0”vs. T func-
= tion. This function, in the range 1000 —1300 °K, may
= be fairly well approximated by the linear relationship:
AG%,<Fe0” =—63.25+15.56-10~3 T kcal/atom of oxygen.
(3)
590} . Substituting Equations (2) and (3) in Eq. (1), yields
(F=23.06 kcal-Volt™!-equiv.71) :
0
ae féTa’OS =—96.62+20.57-10~3 T kcal/atom of oxygen.
o P s — 5 JANAF Thermochemical Tables Addendum PB 168 370/1

T ©K) (Clearinghouse 1966).
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Recent measurements! of non-polar liquids in the F'4
far infra-red have confirmed the expectations of POLEY 2 &
3 i o i ; . i , A
and WI:IIFFF.N by showmg t_he presence of a distinct 0 20 30 40 50 60 70 80  S0omioo
absorption. The possible origins of the absorption have ’ .
3 4.5 Fig. 1. The effect of the temperature on the absorption of
already been discussed *°. To add some new data we H
have measured the temperature dependence of the in- ki
frared absorption in the range 10 —100 cm™! for three .
non-polar liquids: CgHg, CS, and CCly . I ;fggg,ﬁ T -
All spectra were recorded on a Fourier spectrophoto- S e =
. . 7
meter with a RIIC variable temperature cell. S \\.\
R i X
The three characteristic features of the measure- > s N
7 N
ments are (Figs, 1—3 and Table 1) : Q & WS
1. The ratios of the integrated absorption intensities of & 7 y
CsHﬁ CSg CC14 are 1 e 0 75 0 36 8 /I
2. There is an increase of the integrated absorption  § J
intensity with the decrease of temperature.
3. The bands shift to higher frequencies wita increas-
ing temperature. ¢ A S
The integrated absorption intensities depend on the 10 20 30 40 5 60 70 8  90cm’100
moments of inertia and the observed trend suggests the Fig. 2. The effect of the temperature on the absorption of
rotational origin of these bands. This statement has to CSs..
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Fig. 3. The effect of the temperature on the absorption of

ccl, .

Temperature I.A.1 B.S.

interval (%) (cm™1)
o1 O
(T in °C) Table1. The observed
CH 97 4 2 changes of the inte-
CGS 6 70 5 5 grated absorption in-
CC.L 35 7 4 tensity (I.A.1) and

band shifts (B.S.).

be taken with caution because the moment analysis of
bands may show that the calculated moments of inertia
have not the same trend as the moments calculated
from the geometry of the molecules.
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The effect of carrier concentration on the threshold for
microwave emission from InSb was determined. Threshold
electric fields are lower for higher concentrations and the
magnetic field dependence is reduced.

The influence of carrier concentration on the thresh-
old values of the applied electric and magnetic fields
required to stimulate microwave emission was deter-
mined by using otherwise similar samples in identical
experiments. The power gain for samples of different
carrier concentration was determined by comparing the
percent change in applied electric field strength requir-
ed to increase emission from the threshold level to an
arbitrary higher level. Also the effect of diffused n*
contacts on microwave thresholds was studied by first
diffusing Sn to a depth of 30 x and then removing this
layer in stages and comparing the resulting threshold
curves.

The increase of the integrated absorption intensity
with decreasing temperature is small but nevertheless
only a part of this increase can be accounted for by
the larger band width at higher temperature. This ob-
servation can be qualitatively explained by the assump-
tion ® that the absorption is not due to isolated mole-
cules but is a result of the collective behaviour of the
liquid.

The increase in half-width of the bands at higher
temperatures supports the assumption that the absorp-
tion is of the resonance character. The temperature de-
pendence of the band shift emphasizes the translatio-
nal 7 character of the absorption.

The observed changes cannot be explained using the
measurements in Ref. ! with the assumption that only
Debye relaxation absorption (below 10 cm™!) is re-
sponsible for the observed changes.

Our measurements are consistent with the proposi-
tion 4 5 that the absorption is of the resonance charac-
ter with rotation-translation mechanism where the col-
lective behaviour of the liquid is an important factor 6.

The authors are grateful to the Beckman-RIIC limited for
making Fourier Spectrophotometer F 720 available to us.
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The samples used had carrier concentrations of
2x10%/cm3, 3 x 10%5/cm3, and 1.9 x 10'¢/cm® and mo-
bilities of 6.5 x 105 cm?2/V-sec, 2.2 x 105 ¢m2/V-sec, and
1.2 x 105 cm2/V-sec, respectively. The InSb was cut in-
to .5x.5% 5.0 mm? bars and then polished in CP4.
Ohmic contacts were applied using Sn and a ZnCl,
flux. The samples were cooled to 77 °K in liquid nitro-
gen. The electric field was supplied in 10 usec pulses
and the perpendicular magnetic field by a 0—6 kG
electromagnet. A heterodyne microwave receiver with a
sensitivity of —95 dBm tuned to 2 GHz detected the
emission which had first been passed through a high
pass filter to limit spurious signals. The output of this
receiver was displayed on an oscilloscope.

For the lowest carrier concentration, the threshold
for emission was similar to that reported earlier?!, the
required electric field increasing sharply as the mag-
netic field was decreased as shown in Fig. 1. Samples
of the intermediate concentration behaved quite differ-
ently with the required electric field being approxima-
tely constant at 12 V/cm and emission persisting as B
was reduced toward zero. For the highest concentration,
the required electric field strength was only 3 V/cm.

1 D. K. FErry and W. A. PORTER, Microwave Emission and
High Frequency Oscillations in n-Type InSb, IBM Journal
13, 621 [1969].



