
Volume 3, numbe r 7 CHEMICAL P HYSICS LETTE RS July 1969 

JO~o 

~ 30 ) 0 

• , 
z 
... lOU 
> 
; 

l038 

, , 
,,8 

20 

I"IESSUU ( lobo ., 

,. .. 
Fig. 4 . A plot of v, ve r s us pressu r e. T he s lope of the 

solid line is -0.11 cm-1kbar-1 
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Fig. 5. A plot of v2 ve r sus pressure . T he s lope s of the 
solid lines are +0.65 and +0.12 cm- 1kbar-1 

slopes +0.65 and +0.12 cm- 1kbar-1 in the ordered 
and disordered phases respectively; the uncer­
tainties in these numbers are estimated to be 
± 0. 10 cm- 1kbar-1 . This mode involves motion 
normal to the direction of the N-H· . Cl bond. As 
the strength of the hydrogen bond increases, this 
motion might be expected to become more diffi­
cult, thus the positive shift. 

The frequencies , v3 and v4, of both triply de­
generate modes of the "free " ion decrease as 
pressure increases. The va riations of v3 with 
pressure are -1.20 ± 0.10 and -0.38 ± 0.10 cm- 1x 
kbar-1 for the disordered and ordered phases 
respectively. The degeneracy of v4 is split by 
crystalline interactions into transverse and lon­
gitudinal components. The transverse component 
shows a larger pressure dependence than the 
longitudinal component with values of (t:. v4/ t:.P) 
of -0.35 (trans vers e, disordered). -0.16 (trans ­
verse, ordered) , -0.29 (longitudinal, disordered) 
and - 0.17 cm-1kbar-1 (longitudinal, ordered). 
The uncertainties of these numbers are es timated 
to be ±0.10 cm- 1kbar-1. The motions a s sociated 
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F ig. 6 . A plot of v3 versus pressure. T he s lope s of the 
solid lines are -1. 20 and - 0.39 cm-1kbar-1 
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F ig. 7. A plot of the longitudinal (upper) and transverse 
(lower ) components of v4 versus pressu re . The slopes 
of the s olid lines a r e : -0.35 and -0.16 (upper); -0.29 

and - 0.16 (lower) cm-1kbar-1. 

with both v3 and v4 have components along the 
N-H· . Cl axis , and the decreas e of the frequen­
cies with pressure, like that of vI, can be attri­
buted to the effects of increased hydrogen bond 
strength at high pressure. 

Another interesting feature of the v 4 mode is 
the increase of the intensity of the longitudinal 
component relative to that of the transverse com­
ponent by about four times in the pressure range 
studied. The origin of this is not clear at pres­
ent, but it may be related to the changing site 
symmetr y. This and other unusual intensity ef­
fects in the 0 - 3000 cm-1 region will be de­
scribed in detail elsewhere [1] together with a 
detailed description of effects of pressure on the 
many combination and overtone bands of the spec­
tra which are being studied. Preliminary results 
already suggest that s everal previous assignments 
[5] of these bands are incorrect. 
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