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crease in that of the high pressure phase. With a reduction of the 
pressure, the frequencies of the CsCl phase do not coincide with 
those determined from increasing pressures (maximum experimental 
error ± 2 cm-l ). The low pressure phase does not reappear until 
11 and 16 kbars for KEr and KCl respectively. Part of these dis
crepancies can be attributed to the sluggishness of the system and 
friction within the cell. 

The, vibrational frequency decreases at the transition pres
sure by about 10-12~. The ratio of TO frequency of the CsCl phase 
to that of the TO frequency in the NaCl phase should equal t~ 
square root of the coordination number of each phase; e.g.,tfo/8 
or 0.87. The observed ratio for KBr is 0.R8 and that of KCl is 
0·92· 

It has been found31 that the k - 0 TO frequency of the alkali 
halides of NaCl structure is proportional to (a/K~)1/2, where a is 
the lattice constant and ~ is the reduced mass per unit cell, and 
X is the compressibility. The same is true for the CsCl structure. 
Figure 6 illustrates this. Thus, it may be possible to relate the 
frequency-pressure data to the structure of the ionic crystal. 

Pressure studies with mixed ionic crystals are possible USing 
the diamond cell technique and are now under way. 

Certain molecular lattice modes were investigat-.ed by M::Devi tt, 
Witkowski and Fateley.9 The experiments are more difficult to 
perform, since a thicker sample is needed, and spacers must be 
used to accomplish this. Molecular lattice vibrations have been 
observed to also shift toward higher frequency with increasing 
pressure. It would be expected that their pressure dependencies 
would be grea+er than ionic lattice modes due to their greater 
compressibilities. 

Coordination Compounds (Effect of Pressure 
on Molecular Vibrations) 

Whereas certain ionic solids when submitted to pressures show 
shifts of the optical males toward higher frequenCies, internal 
modes in other compounds show very little pressure Shifts. Never
theless, certain intensity changes are possible under pressure. 
For example, a number of coordination complexes having two halides 
or nitrogens per metal atom would be expected to show an asym
metric and a symmetric stretching vibration. Wherever these two 
vibrations are res032ed into two bands, pressure effects one mode 
more than an other. Figures 7 and 8 illustrate the effect of 
pre~sure on the asymmetric and symmetric stretching vibrations of 
[¢ 4As][GeC13] and [¢4As][SnClj ). The verification as to which is 
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Fig. 6. Plot of TO Mode Frequency vs. I/C(:~)1/2. 
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low frequency band splits into a doublet, and that the high fre
quency band decreases in intensity. Under pressure the degeneracy 
of the F vibration (V4) is completely relOOved. It is concluded 
that in the spectrum of KMn04 at ambient pressure the low fre
quency band is the E species and the high frequency band is the 
Al specie. The results my be attributed to a further lowering 
of the symnetry of the solid under pressure to C2v and illustrate 
that pressure can induce symnetry lowering. However, verification 
of this interpretation can only result when the F vibration (V3) 
is also studied under pressure. It is possible that not all 
solids will lend themselves to a lowering of the symmetry with the 
same ease, and one must conSider the crystal packing involved for 
each solid. 


