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Fourier transform infrared spectra of the monoisotopic species H374Ge79Br and H374Ge81Br 
have been recorded in the v, /v4 region near 2100 cm-1 with a resolution of 0.015 cm-1 and in the 
v6 and 2 v6 regions near 580 and 1150 cm"1 with a resolution of 0.04 cm"1. Rotational analyses 
based on ~ 1500, — 1100 and ~ 300 data of v,/v4, v6 and 2 v6 respectively for each isotopomer 
have been performed, and ground state and excited state vibrational, rotational and rovibrational 
parameters have been determined, v,, 2115.815 0(2)/2115.813 4(2) cm"1, and v4, 2126.016 
5( 1 )Z2126.016 7(1) cm"1 (H374Ge79Br/H374Ge81Br), are weakly coupled by Coriolis x, y reso­
nance. C) 4 ~ -  0.021. v6, 577.601 2(4)/577.541 7(4) cm"1, and v4 are affected by / (±2. ±2) 
resonance. Furthermore, the hot bands (v, + v3) — v3, (v3 -(- v4) — v3, (v3 + v6) — v3, 2 vg12 — vj1 and 
2 — vf1 have been detected and analyzed.

V ib ra tio n a l S p e c tra  an d  F o rc e  C o n s ta n ts  o f  S y m m e tr ic  T o p s ,
X I H I  |1] F o u r ie r  T ra n s fo rm  In fra re d  S p e c tr a  o f  M o n o is o to p ic
H 3G eB r S p ec ie s  in th e  vi /V4 a n d  ve R e g io n

1. Introduction

Recently we have reported on the rovibrational 
investigation of the fundamental v3 (ai v GeBr) near 
300 cm-1 [2] and of the ai/e/E triade v2/v5/v3 -I- v6 of 
H3GeBr in the GeH3 bending region near 850 cm-1 
[3]. For this purpose spectra were recorded with a 
resolution of 0.04 cm"1. In order to avoid compli­
cations inevitably caused by the isotopic effect of 
Ge and Br, monoisotopic material H374Ge79Br and 
H374GexlBr, abbreviated in the following (79) and 
(81), was used. These investigations were aimed to 
update previous low-resolution studies of natural 
material [4, 5], These had not revealed any details of 
the parallel fundamentals v, to v3 while K structure 
of the perpendicular fundamentals v4 to v6 was 
indicated.

Continuation of the rovibrational study of H3GeBr 
seemed desirable for several reasons. First, only a 
complete set of vibration-rotation interaction pa­
rameter allows the equilibrium structure to be 
computed. Second, such a complete study promised 
to supply the full set of ground state rotational 
constants, the centrifugal distortions Dj, Djk and
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Dk included. Third, precise knowledge of funda­
mental vibrational frequencies and isotopic shifts is 
essential for the evaluation of the molecular force 
field. Finally the analysis of vibrational and rota­
tional resonances requires secure knowledge of the 
rovibrational parameters of possible perturbers. 
Such resonances have been established for v2/v5/v3 
-1- v6 of H3GeBr [3] and play an important role by 
the GeH stretching fundamentals V] and v4 of 
H3GeCl [6],

In the following contribution we deal with the 
fundamentals v,/v4 near 2100 and v6 near 600 cm- ' of 
(79) and (81) associated with the species ai/e GeH3 
stretching and species e GeH3 rocking vibrations, 
respectively. While the latter is supposed to be 
isolated and unperturbed, though coupling of v6 
with 2 v3 cannot be ruled out, the GeH3 stretching 
vibrations are expected to be weakly coupled by 
Coriolis .v, y resonance, B 0.002 cm-1 being 
predicted from the harmonic force field. In addi­
tion, vi/v4 may well interact with several vibrational 
combinations in the 2100 cm"1 region. While the v6 
and 2 v6 regions are studied with an experimental 
resolution of 0.04 cm"1, a resolution of 0.015 cm-1 
was necessary for the analysis of the dense spectrum 
in the region of the overlapping fundamentals Vj 
and v4.
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2. Experimental

Monoisotopie H3GeBr samples were prepared as 
described previously [2] from 74G e02 (98.9% 74Ge), 
Na79Br (98.6% 79Br) and Na81Br (97.8% 81 Br) and 
purified by repeated trap to trap condensation 
employing a vacuum line with greaseless stopcocks.

18.6 cm cells fitted with KBr windows were used, 
and pressures between 1.5 and 25 mbar were chosen. 
Spectra in the 2100. 1150 and 600 cm-1 ranges were 
recorded with a resolution of 0.04 cm-1 employing a 
NICOLET type 7199 interferometer. Calibration 
was with CO [7], H20  and C 02 lines [8], frequency 
accuracy 3x lO^cm"1 for v6 and 6x 10"3cm"' for 
the 2v6 and v|/v4 regions. The vi/v4 range was also 
studied with a BOMEM DA 002 instrument operat­
ing with a resolution (fwhm) of 0.015 cm"1. Cali­
bration was with CO lines [7]; frequency accuracy 
2 x 10"3 cm"1 for (79) and 1 x lO ^cm "1 for (81).

3. Vibrational analysis

The vibrational transitions vj, v4 and v6 are 
accompanied by satellites which are due to hot 
bands. At room temperature the following intensi­
ties relative to the cold bands are expected for the 
major hot bands:

(v, + v3) -  v3, (v3 + v4) -  v3, (v3 + v6) - v 3 23%, 
(v, + v6) - v 6, 27(v4+ v6) -  v6 12%,

6%.

3/7+1 and 3 p — 1 intensity alternation of KAK
subbands. p = 0. ± 1. ± 2...... is expected to appear
for the hot bands 2 v^2 -  1 and 2 v° -  v^1 respec­
tively. Analogous behaviour is expected for the two 
components of (v4 + v6) -  v6 which however have 
not been observed. Additional information concern­
ing the (2v6 — v6) hot bands comes from the over­
tones and 2 which have been observed in 
the spectra. Thus it is confirmed that the Q branches 
of 2 vj- — 1 are partly hidden by Q branches of v6.

Unresolved Q branches of the hot bands 
(V] + v3) - v 3, (v3 + v4) - v 3 and (v3 + v6) -  v6 have 
been identified, rotational AJ = ± \ lines being 
buried under the cold bands. Indication was found 
for Q branches of (i'| + 2 v3) -  2 v3 as well- as for 
(2 v3 + v4) -  2 v3. The Q branch edges corresponding 
to firstQ branch \mes[QQK(K),RQK(K )/Q K(K + 1)] 
are listed in Tables 1 to 3. While the hot bands 
(vi + n v3) — n i'3 and (v3 + v4) -  v3 are blue-shifted
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Table 1. peak positions of the hot band (V) + v3) — v3 
of H374Ge79Br and H374Ge81 Br (cm"1).

K H374Ge79Br H374Ge81Br

3 2115.779 6 2115.777 2
4 — —
5 5.407 0 5.405 6
6 5.149 4 5.146 6
7 4.843 7 4.842 9
8 4.492 2 4.491 8
9 4.097 1 4.094 4

10 
11 3.160 0
12 2.618 5

from the cold bands and follow regular patterns, 
Figs. 1 and 2, the hot band (v3 + v6) — v3 is perturbed 
due to Fermi resonance between v3 + v6 and v5, 
Figure 3 [3]. Therefore a polynomial analysis of the 
Q branch positions of (v3 + v6) -  v6 listed in Table 3 
is not practicable. The anharmonicity constants .y36 
have been determined, -  1.641 and — 1.627 cm"1 for 
(79) and (81), respectively [3]. The Q branch fre­
quencies of the hot bands (vt + v3) — v3, Table 1, 
and (v3 + ty) -  v3 and (2 v3 + v4) -  2 v3, Table 2, were 
subjected to a polynomial analysis to yield the 
quoted anharmonicity constants. From the regular 
pattern of the hot band Q branches we conclude 
that the upper levels v\ + v3 and v3 + v4 are not sig­
nificantly perturbed. No indication was found for 
hot bands with v6 as lower level.

4. Rotational analysis

4.1. Theory

The v'!, v4 systems coupled by Coriolis .v, y res­
onance with additional essential / (± 2, ± 2) reso­
nance within v, (/ = 4) were treated as described 
previously [9] with the conventions of [10] and [11], 
f/|+l = 4F,. Conventional diagonal matrix elements 
and the following off-diagonal terms were adopted:

<r, = 1. r4 = 0; J, k H r, = 0, 
r4= 1, /4 = ± 1; J, k ± 1>

= ± 2 l/2F ß ,.4c:/;4[ W +  1 )~ k { k ±  1)]1/2
ß,.4 = i[(v,/v4)1/2+(v4/v1)1/2] (1)

(v,= 1. /,= 1, J, k +  1 H r ,=  1, /, = -1 . J, k -  1) 
= - 2  F ,[J (J+  1 ) - k ( k +  1)]1/2

[ J ( J + \ ) - k ( k - \ ) ] U2. (2)
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Table 2. Q branch edges of the hot bands (v3 + v4) -  v3 and (2 v3 + v4) -  2 v3 of Ĥ 74Ge79Br and 
H374Ge8lBr (cm-1).

KAK H374Ge79Br H374Ge81Br

(v3 + v4) -  v3 (2 v3 + v4) -  2 v3 (v3 + v4) -  v3 (2 v3 + v4) -  2 v3

15 2205.528 8
14 —
13 2195.885 1
12 90.987 2 2190.992 1
11 86.067 3 86.066 5
10 81.087 2 81.102 9
9 76.080 5 2176.494 7 76.099 7 2176.544 7
8 71.032 9 - 71.036 1 -
7 65.958 9 66.374 7 65.981 2 -
6 60.829 7 61.244 3 60.824 6 61.251 6
5 55.650 1 56.084 6 55.654 0 —
4 50.463 5 50.876 5 50.460 6 —
3 45.218 7 45.657 3 45.223 7 45.668 8
2 39.949 2 - 39.942 9 -
1 34.643 0 - 34.649 9 -
0 29.313 8 29.719 8 29.301 7 —

-  1 23.933 0 23.920 3 —
-  2 18.522 7 18.506 5 -
-  3 13.079 1 13.073 3 -
-  4 07.595 4 07.598 9 -
-  5 02.092 9 —
-  6 2096.559 6 2097.019 0
-  7 90.985 8 —
-  8 85.399 3 85.863 2
-  9 79.786 3

-  10 74.134 1
— 11
-  12 62.748 9

The fundamental v6 was treated similarly, only 
/(± 2, ± 2) resonance according to (2) being con­
sidered. A program was used [12] which fitted 
upper state parameters from observed transitions 
for a fixed ground state.

4.2. Ground state

The ground state parameters used in this study 
are set out in Table 4. A deduced A0 value comes 
from a combined IR and mw study of D3GeBr 
and HD2GeBr [13] using additional mw data from 
[14], while B0 originates from corrected [13] mw 
data [15]. A0 was also calculated using the rela­
tion (A C>66 = ~2(A C)6 and from v^1, 2v6±2 and 
(2 ijp -  vg1') according to the procedure described 
previously [16, 17],

772U 2159 208i cm'1 2009
Fig. 1. Survey spectrum of H374Ge79Br in the v,/v4 region. 
1877 cm cell. 2.5 mbar, resolution 0.04 cm-1.
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Table 3. Q branch edaes of the hot bands (v3 + v6) — v3, 2 — v^1 and 2 vg12 -  v^1 (cm ') and differences A = vobs — vfit 
(KT3 cm-1) of H374GeV9Br and H374Ge81Br.

KAK (v3 + v6)- v3 2 vg — v*1 2V6±2-V±"

H374Ge79Br H374Ge8lBr H374Ge79Br H374Ge8lBr H374Ge79Br H374Ge81Br

vobs vobs vobs A Vobs A V'obs A Vobs A

13 631.143 630.814
12 26.793 26.352
11 22.392 21.898
10 17.940 17.445
9 13.689 13.000
8 - - 613.169 29 613.754 -  17 613.844 8
7 - - 608.850 31 08.867 -  5 09.497 9 09.506 -  13
6 - - 04.601 -  14 04.606 -  22 05.243 14 05.217 -  11
5 - - 00.393 -  31 00.394 -  13 00.987 -  6 00.959 -  6
4 597.833 597.882 - 596.201 -  8 596.790 10 596.748 20
3 93.032 93.676 592.086 4 92.050 16 92.587 -  3 92.549 30
2 88.381 88.843 87.883 -  44 87.868 -  14 - 88.316 -  20
I 83.229 84.193 83.781 -  11 83.744 -  9 — 84.183 2
0 80.028 79.689 79.677 11 — - 80.044 -  9

-  1 — - 75.581 28 — 576.058 -  3 75.943 -  8
-  2 - — — 71.541 36 71.974 -  12 71.881 4
-  3 66.765 - 67.372 6 67.489 22 67.937 2 67.827 -  2
- 4 62.673 62.737 63.271 -  20 63.438 -  15 63.903 -  4 63.824 16
-  5 58.522 58.543 59.456 -  7 59.911 9 59.806 -  9
- 6 54.521 54.531 55.485 -  10 55.920 1 55.836 -  12
-  7 50.370 50.506
-  8 46.518 46.550
-  9 42.621 42.608

-  10 38.566 38.730
-  11 34.665 34.841

Coefficients of polynomial fit a0 + ai (K A K) + a2 (K A K)2
ao 579.666 (17) 579.647 (14) 580.158 (7) 580.052 (9)
a, 4.120 (9) 4.094 (5) 4.109 (3) 4.115 (3)
a.xlO2 0.64 (4) 1.15 (3) 1.16 (1) 1.35 (2)
(T(tf)xlO3 20 18 9 13
v0 577.089 577.069 579.708 579.614
,y66 0.398 (6) 0.400 (6)
</66 0.655 (5) 0.636 (4)

The centrifugal distortions may be computed 
from the reported harmonic force field [3]. Indepen­
dently, 1/2{Dj + Dj) is available from the v3 analysis 
[2] while an estimate for Djk comes from the mw 
study [15]. Presumably the most precise values for 
Dj and Djk, at least for (81), were obtained in this 
study from a least squares fit of ground state 
combination differences performed on V| and v4 
data.

Dk has been computed from the molecular force 
field [3], but since all {t = 4 to 6) rjtJ and rjtK values 
as well as Dj and Djk constants are now experi­
mentally available. DQK may be determined from the 
relation (/; sum rule) [18, 19] 

6
X [(Dfc - 1 /4  rjtK) - 1 /4  n,A

= 3Dk -  1/4 Djk -  1/2 Dj. (3)

Relation (3) is quite insensitive to uncertainties of 
the comparatively small Dj and DJK values. The 
least squares analyses were performed with the 
ground state parameters set out in the last column of 
Table 4. These are assumed to be the best values for 
(79) and (81) at present.

4.3. The r6 = 1 state

The assignment of the spectra is straightforward 
from first lines and the observed intensity alterna­
tion. A total of 1039 and 1104 transitions have been 
fitted for (79) and (81), KAK ranging from -  15 to 
+ 15 and J"  up to 71. Refinement of the excited 
state centrifugal distortions Dj and Djk was not 
physically meaningful. The ultimate fit parameters 
are set out in Table 5. Figure 4 illustrates a section of
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(vi + v3) -  v3 ar,d some rotational lines.

Table 4. Ground state molecular parameters of H374Ge79Br/H374Ge81Br (cm-1).

Adopted:
Ao 2.632 5 [13] 2.631 7/2.631 4a 2.632 9/2.633 0C 2.632 5/2.632 5
B0x 102 7.925 02/7.830 22 [13] 7.924 73(18)/7.830 26(16)d 7.925 02/7.830 22
Dj x 108 2.13/2.00 [2] 2.08/2.03 b 2.05 (4)/2.046(24)d 2.08/2.03
D°jk x 107 3.3/3.3 [15] 3.62/3.54b 3.9 (7)/3.9 (4)d 3.62/3.54
Dk x 105 2.24/2.24 b 2.26/2.26e 2.26/2.26

a From (AQm = -  2(A£)6. b From harmonic force field [3]. c From vf 1, 2vjp and (2 1 -  v^1). d From ground 
state combination differences, this study. e From r] sum rule, see text.
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the experimental spectrum of (81) and its band 
contour simulation, hot bands omitted. The contri­
bution of the hot bands is particularly evident from 
this comparison. The sharpness of the Q branches of 
the hot band (v3 + v6) — v3 is due to the Fermi 
perturbation of the upper state v3 + v6. The 
/(± 2, ± 2) interaction which only affects the k I = 1 
level is significant. Possible interactions of v6 with 
2 v3 [2] were searched with particular care. For (79) 
the K = 8 and k l=  9 levels and for (81) the K = 7 
and k 1 = 8 levels are close for low J while the 
{K—\) and (k I — 1) levels respectively come close 
for high J  values ( / '  ^  70). From the absence of 
any significant shifts of those v6 lines which should 
be most affected by a rotational resonance with 2 v3 
we conclude that any possible interaction must be 
very weak.

4.4. The r6 = 2 states

Transitions to both the 2 v°6 and 2 ^ 2 levels have 
been observed, but due to the limited amount of

available material the intensity of the spectra was 
quite low. They resemble those of H374GeI [16], and 
their evaluation which was mainly aimed to deter­
mine x66, g66 and A0 was extended approximately to 
the level achieved for H3GeI [16]. A total of 
186/134 RR and 'P  lines of 2 v^2 and 120/120 peaks 
due to sharp QQ branches and ^R and eP clusters of 
2 have been used to numerically evaluate the 
parameters listed in Table 5. No interaction of 
2 v6±2 with 2 has been detected. The agreement of 
the r6 = 2 parameters with those obtained for the 
r6 = 1 level is satisfactory, and both the / = 0 and 
/ = ± 2 levels are evidently unperturbed.

4.5. Analysis of v, and v4

The central part of the v\/v4 band of (81) is 
illustrated in Fig. 2. QQ branches of V] are sharp and 
well pronounced for K ^  3. Their sharpness implies 
a small (F, -  B0) value. QK and clusters can be 
decoded by means of ground state combination dif­
ferences. but on a whole, v, tends to be buried under
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Fig. 4. Detail of the IR spectrum of H374Ge81Br in the v6 region. Upper trace: Simulated spectrum, hot bands omitted. 
Lower trace: Experimental spectrum, 18.7 cm cell, 19 mbar, resolution 0.04 cm"1. Given assignments are as in Figure 3.

more intensive v4 absorptions. In particular, strong 
overlap of eR3 (J) and ^R6 (J  + 4) lines is found in 
(81).

The Q branches of v4 are reasonably sharp, evenly 
spaced and show regular, blue-degraded envelopes 
indicative of a small positive (B4 -  B0) value. The K 
assignment is straightfoward from missing lines. 
Both (79) and (81) do not show any indication of 
resonance perturbation of v4, transition frequencies 
being unshifted and Q branches regularly shaped. 
The absence of any resonance affecting v4 is some­
what surprising because, at comparable sensitivity, 
the V], v4 rovibrational bands of all silyl and germyl 
halides so far studied showed evidence for local

perturbations. Unperturbed appearance is also noted 
for (v3 + v4) — v3 and, as far as visible, for 
(2 v3 + v4) — 2 v3.

The Coriolis .x, y resonance is weak and essential­
ly restricted to interactions of the k 1= -  1 and -  2 
levels of v4 with K = 2 and 3 levels of V]. A total of 
168/362 and 1032/1280 v, and v4 data of (79)/(81) 
respectively were subjected to a least squares fit. 
The final excited state molecular parameters are set 
out in Table 6. Refinement of excited state centri­
fugal distortions was not physically meaningful; the 
standard deviation a of the measured transition 
frequencies is of the order of one tenth of the reso­
lution. The independently determined (79) and (81)



Table 5. Molecular parameters of the r6 = 1 and 2 states of
H374Ge79Br and H374Ge81Br (cm'])d.

H374Ge79Br H374Ge8lBr

(Ms)0 577.601 2(4) 577.541 7(4)
(A6-AO)X 102 1.1930(9) 1.1920(9)
(B6-B 0)X 104 -  1.366 5(15) -  1.348 2(17)
(D%— D°k) x 105 0.059(7) 0.067(5)
(A C-")6 0.533 08 (4) 0.532 70(4)
n 6yX 106 1.059(21) 1.079(26)
>/6*X 105 1.64(8) 1.89(5)
F6X 106 8.98(18) 8.32(15)
No. of fitted lines 1011 1071
<7(7, K) X 103 5.7 6.0
/=0
(2V6)° 1154.674 3(19) 1154.550 6(17)
(A66-A 0)X 102 2.375(9) 2.381(7)
(£66- 5 0)X104 -  2.708(5) -  2.679(4)
/= ± 2
(2 v6)° 1157.329 8(16) 1157.253 9(19)
(A66-A0)X 102 2.131(5) 2.231(6)
(5A6- 5 0)X104 -  2.800(8) -  2.811(11)
(A £:)66 -  1.062 47(9) -  1.069 74(9)
%6 yx 106 -2.138 fixed -  2.138 fixed
166K* 105 -  3.527 fixed -  3.527 fixed
No. of fitted lines 288 254
<r(7, K)x 103 8.8 8.8
-y66 0.400(10) 0.409(10)
066 0.663 9(6) 0.675 8(6)

a Ground state values were adopted for unquoted centrif­
ugal distortion coefficients.

parameters are consistent, the (81) data being more 
precise because of the superior quality of the appro­
priate spectrum. In particular the substantial amount 
of lower resolution data for (79) which were used in 
the refinement curtails the quality of the v|/v4 
parameters for this isotopomer. Consistency of the 
observed with the computed spectrum. Fig. 2, is 
apparent except for the features which are due to 
the hot bands omitted in the simulation. The simu­
lation was performed with a transition moment 
ratio M|;M4=1.0, negative intensity perturbation 
by the Coriolis resonance being clearly favoured. 
This is in agreement with the force field predictions 
and analogous to v|/v4 of H3SiCl [9], Lists of 
observed and calculated transition frequencies and 
correlation matrices of free parameters have been 
deposited as supplementary material [20],

5. Discussion

The present study concludes the rovibrational 
investigation of the fundamentals of H374GeBr stud­
ied with a resolution of 0.04 cm-1 or better. Table 7 
quotes rounded excited state molecular parameters 
for comparison. Surprisingly only a single reso­
nance, the Fermi resonance between v5 and v3 + v6, 
has been established. Obviously the large mass of 
the H3GeBr molecule tends to suppress significant
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Table 6. Molecular parameters of the v,, v4 excited states of H374Ge79Br and H374Ge8iBr (cm 1)a.

H374Ge79Br H374Ge81Brb H374Ge8lBr

(v>)° 2115.814 98(23) 2115.813 37(16) 2115.813 37(16)
(A,-Ao)x 102 -  2.336 4(5) -  2.335 2(4) -  2.335 2(4)
(B,-B0)x 105 1.753(11) 1.739(6) 1.738(6)
(v4)° 2126.016 52(13) 2126.016 38(9) 2126.016 67(8)
(A4-AO) x 102 -  1.667 39(25) -  1.665 25(28) -  1.667 07(9)
(B4-  B0)X 105 5.027(6) 4.953(4) 4.953(4)
(D4k- D gk)x 105 0 fixed 0.0123(18) 0 fixed
(A C:)4 7 -  0.142 909(11) -  0.142 748(8) -  0.142 752(8)
rj4Jx 107 -  1.66(7) -  1.45(6) -  1.42(6)
t]4Kx 105 -  1.323(17) -  1.163(13) -  1.175(13)
FAX 107 -  0.654(30) -  0.564(30) -  0.593(31)
(1/2 B Q\ 4 Cj 4) x 103 
No. of fitted data

-2.45(5) -  2.284(26) -  2.280(26)
1200 1642 1642

<7(7, K)x 103 
-̂ 13

1.57 
+ 0.172(5)

1.55 
+ 0.171 (2)

1.56

-V 34 + 0.453(4) + 0.447(6)
(2-y34) + 0.884(6) + 0.87(2)

a Ground state values were adopted for unquoted centrifugal distortion coefficients. b (D\-D°k) 
refined.
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Table 7. Rounded molecular parameters for H374Ge79Br/H374Ge81Br (cm ').

/= 1 i=2 [3] i= 3 [2]
(V/)0 2115.8150/2115.8134 831.825/831.796 306.585/304.729
(A, -  Ao) x 10- -  2.336/- 2.335 1.01/1.00 -  0.2
(B,-B0)x 104 0.175/0.174 -  1.35/- 1.25 -  2.82/- 2.77

i=4 /=5[3] / = 6
(vv) 2126.016 5/2126.016 7 872.612/872.601 577.601/577.542
(A-AolxlO2 -  1.667/- 1.667 -  1.240/- 1.242 1.193/1.192
(B, — Bo) x 10 0.503/0.495 -  0.13/- 0.14 -  1.367/-1.348
(A CI, -  0.142 91/- 0.142 75 -  0.356 1/- 0.355 9 0.533 1/0.532 7
lux  106 -  0.17/- 0.14 -  0.9 1.06/1.08
1iK x 10 -  1.32/- 1.18 -  0.6a 1.6/1.9
FjX 106 -  0.065/- 0.059 20 9.0/9.3
(]/2 B Q\ A Cjv4) x 103 -  2.5/- 2.3 (B Q2.s Cis) x 102 5.11/5.11 [3] W356 4.407/4.406 [3]
-Y|3 0.17/0.17 .Y34 0.45/0.45 x66 0.40/0.41
.y33 -  0.77/- 0.76 [2] .x36 -  1.64/-1.63 [3] 966 0.664/0.676

a Assuming D% = 2.24 x 105.

interactions even if appropriate rovibrational levels 
suited to interact are close. From the data set out in 
Table 7 possible interactions may be predicted. 
Furthermore, molecular parameters of H3GeBr spe­
cies not investigated in this "pilot" study should be 
predictable, e.g. by means of the molecular force 
field.
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