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The infrared spectrum of monoisotopic H3
74GeI has been investigated with a resolution of 

0.04 cm -1 in the region of v6 and 2v6. Rotational analyses (o(J, K) ~ 7 • 10-3 cm - 1) of v6, 
546.117(3), 2v^2, 1094.731(4), and 2vg, 1091.530(4) cm"1, have been performed, and vibrational 
and rotational parameters of the apparently unperturbed v6 = 1 and 2 states have been obtained. 
Q branches of hot bands with v3 and v6 as lower states have been detected, and the anharmonicity 
constants .v36, .Y66 and g66 have been determined. The simultaneous analysis of vg1', 2vJ2 and 
2 v^2 - vjf1 provides an improved A0 value. 

1. Introduction 

In silyl and germyl chlorides, b romides and 
iodides the lowest lying fundamen ta l s v3 and v6 a re 
the only ones which are apparent ly unper tu rbed by 
vibrational and rotational resonances. Thei r analysis 
is of particular interest because they are consti tuents 
of overtones and combina t ion bands which may 
interact with the other fundamen ta l s and which 
should therefore be unders tood pr ior to a s tudy of 
V,, v2, v'4 and V5. 

In previous contr ibut ions deal ing with germyl 
halides [1] we have reported on the fundamen ta l v3 

of H 3GeCl, H 3 GeBr and H 3 GeI [2], the fundamen ta l 
v6 of H 3GeCl [3] and have s tudied the Coriol is 
-Yv-resonance coupled pairs v3/v6 and v2/v5 of 
H 3 G e F [4]. These investigations were th roughou t 
performed on monoisotopic mater ia l because the 
presence of five G e isotopes with abundances be-
tween 7.7 and 36.7% provokes extensive mutua l 
blending and makes spectra of natural mater ia l dif-
ficult to analyze. 

The present contr ibut ion extends the previous 
work and deals with the rotat ional analysis of v6 of 
H3

7 4GeI located near 550 c m - 1 , several of its hot 
bands and the overtone 2v 6 . It is a general fea ture 
of the heavier silyl and germyl hal ides that both 
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components / = ± 2 and / = 0 of the over tone 2 v6 

are sufficiently intense to be observed, unb lended 
and not affected by possible perturbers. T h e v6 

fundamenta l of natural H 3 GeI has been s tudied 
previously with an (est imated) resolution in the 
order of 1 c m - 1 [5, 6], and Q K peaks were assigned. 
As will be shown unambiguously in this cont r ibu-
tion. the previous K assignment was in error by 3, 
and therefore the recommended frequency of v6 has 
to be corrected by as much as 12.2 cm - 1 . 

2. Experimental 

Germyl iodide H 3
7 4GeI was prepared f rom 

7 4 G e 0 2 (Oak Ridge; 98.9% 7 4Ge) as described pre-
viously [2], Samples were handled and pur i f i ed in a 
vacuum system and the purity, in par t icular the 
absence of the dismutat ion products G e H 4 and 
H 2 GeI 2 , was checked using conventional low-resolu-
tion infrared spectroscopy. 

A Nicolet type 7199 interferometer equ ipped 
with a K B r / G e beam-spli t ter and M C T type B 
detector was used to obtain the spectra of samples 
at pressures f rom 15 to 60 mbar in 18.6 cm glass 
cells fitted with KBr windows. 150016 da ta points 
were collected at 1.26 (im intervals in each scan; 
2000 scans were accumulated in 9 h. 

The Four ier- t ransformed spectrum under these 
conditions showed a resolution typically of abou t 
0.04 cm - 1 . Calibrat ion was by comparison with lines 
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of H 2 0 and C 0 2 [7], the absolute wavenumber 
accuracy of peak- f inder evaluated lines being 
^ 3 • 1CT3 c m - 1 in the v6 region and ^ 4 • 10"3 c m - 1 

in the 2v6 region. Rotat ion - suppressed spectra 
recorded with a resolution of 0.12 c m - 1 , so that no 
/ -s t ruc ture was resolved, had low noise levels and 
permit ted weak Q-branches of hot bands to be 
found and measured (Figs. 1 and 2). 

3. Hot bands analysis 

The low vapour pressure of H 3 GeI requires that 
the spectra are recorded close to room tempera ture . 
At 298 K, the m a j o r hot bands of v6 and 2 v6 are 
expected to have the following intensities: 

( v 3 + v 6 ) - v 3 , (v3 + 2 v6) — v3 30% 
(2 v3 + v6) — 2 v3, (2v3 + 2 v 6 ) - 2 v 3 18% 
2vg 2 — v^1 14% 

2 v g - v 6
± 1 , 3v'6 1 — vf 1 7% 

3v^ 3 — V61 21% 
3 V6 1 — V6 1 2 - 1 4 % 

The shape of the hot bands corresponds to that of 
the cold band, if the upper and lower levels are 
unperturbed. This has been shown previously [2] to 
apply to v3, and this study conf i rms that also v6 is 
unperturbed on the actual level of precision. 

Due to the unfavourab le relation between 2 B and 
the resolution, ~ 2.5, the spectra are dense, and it 
was impossible to assign with certainty individual 
rotational lines due to any of the hot bands, bu t 
Q branches of 2 v°6 (v3 + ') - v3, (2 v3 + *) 
- 2 V 3 , 2V'6 2 — VG (V3 + 2 V 6

± 2 ) - V 3 , ( 2 V 3 + 2 V 6
± 2 ) 

— 2 v3, (v3 + 2 vö) — v3, (2 .x36 = — 2.563 c m - 1 ) and 
3 V61 - vg 1 were clearly ident i f ied, Figs. 1 and 2. N o 
evidence was found for Q branches of (3 V61 —v^1), 
while 3v^ 3 — vg11 is burr ied under (v3 + 2 v^2) — v3. 

Fig. 1. Survey spectrum of 60 mbar H3
74GeI in the v6 region, resolution 0.12 cm and assignment of hot bands A - C , 

cf. Table 1. Lines due to H 2 0 are marked by an asterisk. 



Fig. 2. Survey spectrum of 60 mbar H3
74GeI in the 2 v6 region, resolution 0.12 cm and assignment of Q branches, cf. 

Table 2. 

The hot bands 2 v^2 - 1 and 3 vg 1 - v̂  1 show 
double intensity for KAK = 3p + \ and 2 - vg11 

and 3 v j 3 — for 3p— 1 subbands . The Q branch 
edges pQk(K+l) and r Q k { K ) which were ei ther 
taken f rom 0.04 c m - 1 resolution spectra or which 
originated f rom Q heads of 0.12 c m - 1 resolution 
spectra to which a A"-dependent correction had been 
applied are listed in Tables 1 and 2. They were sub-
jected to a cubic least-squares fit. The results are 
set out in Table 3. The meaning of the coeff icients 
has been tabulated previously [8]. 

From the polynomial fits and the shapes of the Q 
branches it follows that, within the l imitat ions of 
this study, all levels involved are apparent ly rota-
tionally unperturbed. This is part icularly relevant 
for the behaviour of v3 + v6 at 793.8 c m - 1 because 

this is close to v2 (811.2 c m - 1 ) with which it might 
interact by Coriolis resonance, and fairly close to v5 

at 870.6 c m - 1 with which Fermi resonance is pos-
sible. Such Fermi resonance between v3 + v6 and v5, 
W ~ 4 c m - 1 , has in fact been shown to occur be-

tween v3 + v6 and v5 of the "ne ighbour molecules" 
H3SiI[9] and H3GeBr [10]. 

The conditions for rotational / ( ± 1, ± 1) (Coriol is 
.Y, V) resonance between V2 and V3 + V6 are however 
favourable, the r 3 = r 6 = l , /6 = + l , K' = 5, and 
t '2= 1, K' = 4 levels respectively linked by the 
(AK- Al) = 0 condition being very close [11]. F r o m 
the fact that qQ4 of v2 and RQ4 of (v3 + v6) - v3 are 
regularly shaped we conclude that the effect of this 
possible rotational resonance, if at all, is too small to 
be evident from our spectra. Nevertheless, our 



neglect of the effects of such interactions in the 
rotational analysis means that the parameters de-
rived must be regarded as effect ive values. 

4. Rotational analysis 

4.1. Ground State 

The rotational constant B0 has been de termined 
by mw spectroscopy [12]. A value, A0 2.6418 c m - 1 , 
has been calculated f rom the structure of H 3 GeI 
which was calculated by combin ing m w and IR data 
on D 3 GeI, H 3 GeI and H D 2 G e I [13], but in this 
study we adop t an exper imenta l value, A0 

2.6445 cm - 1 , ob ta ined according to a procedure 
recently developed [14] and based on the s imul-
taneous analysis of v*1, 2 v ^ 2 and 2 v 6 2 - v 6 ' : Fo r 
this purpose Q branch edges (first lines) of 
2v'62— v'6 1 were de te rmined f r o m the shape of the 

unresolved Q branches and combined with v^1 and 
2 v^2 data evaluated f rom the rotat ional analysis. 
This sensitive procedure permits us to de te rmine A0 

to ± 5 • 10~4cm_ 1 even if uncertainties of the input 
data are generously admit ted . 

An approximate value, 1/2 (D°j + D}) = 1.25 (8) x 
10 _ 8cm _ 1 , for the centr ifugal distort ion constant Dj 
has been obtained in the course of the rovibrat ional 
analysis of v3 [2], and D°JK= 2.57(7) • l O ^ c m " 1 has 
been deduced for all isotopic H 3 GeI species f rom 
the mw spectra [12]. D u e to ambigui t ies in that 
study concerning Dj and the isotopy dependence of 
DJK which should largely exceed the quoted uncer-
tainty this value has been disregarded. In this s tudy 
values predicted f rom a ha rmon ic force Field which 
is essentially consistent for all germyl hal ides and 
based upon all the data actually avai lable have been 
adopted for Dj, D°JK, and D%, Tab le 4. Wherever 
comparable, such force field da ta are in agreement 

Table 1. Q Branch edges of several hot bands of v6 (cm ') and differences A (10 3 cm '). 

KAK z v 6 v 6 '(A) 2 v r v 6
± 1 (B) (v3 + v6

±1) - v,(C) ( 2 v 3 + V 6
± i ) - 2 V 3 (D) KAK 

V0bs ^ obs-fita A  B  

^fit-calc ^fit-calcC vobs ^obs-fit Vobs A obs-fit Vobs ^obs-fit 

1 2 5 9 7 . 3 4 9 4 5 9 6 . 0 5 8 3 0 
11 5 9 4 . 9 2 0 - 1 3 9 2 . 9 6 7 - 3 
10 9 0 . 5 4 4 0 8 8 . 6 0 7 - 1 0 8 7 . 2 0 8 - 4 0 

9 5 8 7 . 5 2 3 d — 17 — 6 1 1 0 0 8 6 . 1 7 8 - 2 8 4 . 2 8 3 - 2 
8 8 1 . 8 5 2 1 4 7 9 . 9 8 1 6 
7 7 8 . 8 2 6 d 3 — 2 6 1 0 2 7 7 . 5 4 4 2 3 7 5 . 6 9 3 5 
6 7 4 . 4 8 9 - 1 1 - 1 3 9 9 7 3 . 2 3 5 9 7 1 . 4 2 2 - 1 
5 7 0 . 1 8 5 - 1 4 - 5 9 1 6 8 . 9 5 8 2 6 7 . 1 8 9 7 

4 6 5 . 9 2 9 6 2 8 2 6 4 . 6 6 8 d - 4 0 6 2 . 9 7 0 5 
3 6 1 . 6 7 7 6 6 7 0 6 0 . 4 7 8 - 7 5 8 . 7 6 8 - 4 
2 5 7 . 4 6 7 2 3 8 5 6 5 6 . 2 9 1 - 6 5 4 . 6 0 5 1 
1 5 3 . 2 3 9 - 2 9 4 1 5 0 . 4 5 3 - 7 
0 4 9 . 0 6 8 5 8 2 4 4 6 . 3 4 5 2 

- 1 4 4 . 9 3 1 2 0 6 6 4 3 . 8 3 3 8 4 2 . 2 5 2 0 
- 2 4 0 . 7 6 8 - 1 7 2 - 1 4 3 8 . 1 8 0 - 7 3 6 . 8 2 8 2 4 
- 3 3 6 . 6 8 2 - 3 - 1 - 3 3 3 4 . 1 4 1 - 7 3 2 . 7 8 9 1 7 
- 4 3 2 . 6 1 1 1 - 5 - 5 3 3 0 . 1 3 8 0 2 8 . 7 6 1 - 7 
- 5 2 8 . 5 5 4 - 9 - 9 - 7 2 2 4 . 7 6 5 - 2 5 

- 6 2 4 . 5 2 8 - 1 5 - 1 2 - 9 1 2 2 . 1 9 7 - 4 2 0 . 8 4 0 1 
- 7 2 0 . 5 5 9 9 - 1 5 - 1 1 0 1 8 . 2 7 9 4 
- 8 1 6 . 5 8 4 - 1 - 1 6 - 1 2 7 1 4 . 3 9 0 11 1 3 . 0 1 9 3 
- 9 1 2 . 6 5 2 4 - 1 6 - 1 4 2 1 0 . 5 1 3 0 0 9 . 1 3 5 - 9 

- 1 0 0 8 . 7 2 7 - 1 3 - 1 4 - 1 5 5 0 6 . 6 7 9 3 0 5 . 3 0 7 8 

- 1 1 0 4 . 8 7 2 1 2 - 1 0 - 1 6 7 0 2 . 8 7 5 5 
- 1 2 4 9 9 . 0 8 5 - 1 0 

a vfit = frequencies calculated by a cubic (quadratic) fit, see Table 3. 
b vcaic

 = first lines of Q branches calculated from 2 v^- and vg 1 data with AQ = 2.6445. 
c vcaic = f irst l'nes °f Q branches calculated from 2v^2 and v̂ 1 data, but A0 = 2.6418. 
d Q branches blended, uncertain. 



Table 2. Q branch edges of several hot bands of 2v6(cm ') and differences A = vobs — vnt 
(10 -3 cm -1). 

KAK 3 v 6
± , - 4 l ( A ) (v3 + 2 V'6 2 ) — v3(B) (2v3 + 2V6

± 2)- 2v3(C) 

vobs A Vobs A Vobs A 

9 1165.316a -187 
8 57.666 - 1 3 
7 1150.216a - 9 6 49.916 9 1147.266 5 
6 42.666 - 2 8 42.166 - 1 9 
5 3 5 . 1 6 6 a 39 34.516 1 3 1 . 9 1 6 a 60 
4 27.616 7 26.966 69 24.216 - 1 9 
3 20.166 23 19.316 - 1 3 16.666 - 2 
2 12.766 39 11.816 3 09.166 10 
1 05.365 5 04.365 17 
0 1098.065 20 1096.965 31 1094.265 - 2 8 

- 1 90.765 - 1 6 89.565 - 7 86.965 21 
- 2 83.565 - 2 82.265 4 79.665 16 
- 3 76.365 - 3 8 74.965 - 3 7 72.415 7 
- 4 69.265 - 2 5 67.765 - 2 9 65.215 - 6 
- 5 62.215 - 1 2 
- 6 55.215 0 53.515 - 1 7 51.015 4 
- 7 48.265 11 46.415 - 6 2 43.965 - 2 2 
- 8 41.365 22 39.515 40 37.015 - 3 
- 9 32.564 42 30.114 12 

Coefficients of polynomial analysis v = a + b(KAK) + c(KAK)2 

a 1098.045(15) 1096.935(22) 1094.294(11) 
b 7.290(6) 7.388(8) 7.377(4) 
c• 102 2.52(3) 2.57(4) 2.71(2) 
a(K) • 103 23 34 15 

v?,, b 1093.251 1092.141 1089.500 
x'ij.gij 4 x ^ - 4 ^ = - 1.480(16) 2x36 = - 2.590(22) 4 x36 = - 5.231(13) 
a Q branches blended, uncertain. 
b Assuming A' = A66, (A Q' = (A Q66, B' = B66. 

with reliable experimental data. The adopted 
ground state parameters are set out in Table 4 and 
held fixed in the least squares ref inement proce-
dure. 

4.2. Spectra and assignment 

A survey spectrum in the v6 region is displayed by 
Fig. 3 while Fig. 4 shows an expanded detail with 

assignments. The spectrum is domina ted by strong, 
unresolved, red-degraded Q branches of v6, and Q 
branches of hot bands are recognized as well. Rota-
tional J structure is clearly resolved, and the assign-
ment is unambiguously evident f rom missing lines. 
Due to the density of the spect rum, mutua l blend-
ing occurs, which mainly affects the Ki= 3p lines. 
The rotational spacing of the subbands is regular. 

Table 3. Polynomial analysis of hot band Q branch edges v (cm -1) v = a + b(KAK) + c(KAK)2 + d{KAK)\ 

2V6
±2-V6

±1 2V0-v6±' (v3 + v ±i)_ v 3 (2V3 + V6±')-2V3 

a 549.063(7) 
b 4.165(4) 
c l O 2 1.27(1) 
d- 105 -5.3(4) 
a(K) x 103 11 

v?,- 548.622 
g,j 2*66 + 2066 = 2.504(9) 

2.497(8)b 
-V, 

547.955(15) 
4.141(10) 
1.17(3) 

a 

16 

545.340 
2d66 —0.788(16) 

- 0.703(8)" 

546.343(3) 
4.105(2) 
1.304(4) 

-7.5(2) 
6 

544.848 
.y36 =-1.270(7) 

544.945(19) 
4.097(5) 
1.33(2) 

a 

20 

543.471 
2.v36 = -2.647(20) 
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Fig. 3. Survey spectrum of 15mbar H3
74GeI in the v6 region, resolution 0.04 cm -1. 

and the shape of the Q branches correspondingly 
similar for all KAK values. 

Figure 5 illustrates the central par t of the 2v° 
region. In Fig. 2, both the perpendicu la r 2v6 2 and 
parallel 2v® components are clearly discernible. The 

blue degraded e Q branches of 2vg near 1092 cm" 1 

with strong-weak-weak intensity al ternat ion are 
prominent up to K = 12. F rom intensity considera-
tions follows that the QP, /?3 lines contr ibute most to 
the dense J manifold in the P and R branches. D u e 

Table 4. Ground and excited state molecular parameters of H3
74GeI (cm '). 

Ground state 
A0 2.6445a 

Dj • 108 1.03 b 
ßo ' lO 2 5.44463[12] 

2.1 b Dk- 105 2.4 b 

Excited states0 
»6=1 »6 = 2, k = 0 o6 = 2, /6 = ± 2 
546.1167(5)d 1091.5301(11) 1094.7307(9) 

(A'-Ao)- 102 1.3151(6) 2.6261(21) 2.6275(18) 
(B'-Bo)-W4 -0.906(3) -1.761(3) -1.828(7) 
(AC)' 0.55342(5) — -1.08830(10) 
r,j- 106 0.82(4) — -1.69(12) 
1]K ' 10 1.97(8) — -5.75(29) 

• 106 -4.2(4) — — 

a(J, K) • 103 7.8 6.9 

This study, if not otherwise quoted. 
From harmonic force field. 
All D' values constrained to D°. 
One standard deviation in parentheses. 
See text for possible calibration errors. 
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Fig. 4. Detail of Fig. 3, with assignments given. 

rR5(J") 

rR4(J") 

RR3(J") 
rR2(J") 

35 M 2D 15 R-,(J") 

16 20 2S X 35 40 45 50 55 58 65 70 75 

K 12 11 10 9 8 7 6 5 4 3 1 
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Fig. 5. Center of 2 \D6 of H3
74GeI. 60 mbar, resolution 0.04 cm - 1 , with assignments of hot bands (cf. Table 2), branches 

and Qp. R3 (J") lines. 



to the considerable K splitting however the appa r -
ent " J clusters" comprise components which d i f fe r 
both in J and K. 

The assignment of the Q branches of 2vg 2 is 
based on (a) their intensity al ternat ion, (b) the 
comparable intensities of PQ and RQ peaks for 
equivalent K values and (c) the posit ion of first 
rRk(K) and pPk(K) lines. The red-degraded Q 
branches are broad and unresolved, but have sharp 
high-frequency edges. D u e to the mutua l b lending 
of 2vg2 and 2v<j and the increased intensity of hot 
bands compared to v6, less rotat ional details are 
resolved, the most p rominent features being rRk(J) 
and pPK{J) lines for K= 3 p. 

4.3. Determination of molecular parameters 

Upper state energy levels were calculated accord-
ing to the formula 

E(J,K) = v0 + BJ(J + 1 ) + (A- B)K2 

— 2(AQKAK — DjJ2(J+ l)2 

-DjkJ(J+ \)K2-DkK* 

+ t]jJ(J+ \)KAK+ r]KKiAK+ A, 

where A relates to the 1(2, 2) resonance affect ing the 
K" = 0 subband of v6 (not 2 v6, see below) and takes 
the value +2qJ(J+\), depend ing on whether 
AJ = 0 or AJ = ± 1 with the sign convent ion of [ 15], 

A least squares ref inement procedure was used to 
fit the measured transit ion energies to uppe r state 
parameters. In the course of the re f inement it turned 
out that the excited state centr i fugal dis tor t ion con-
stants Dj, D'JK and D'K could not be de te rmined with 
significance and therefore they were constrained to 
ground state values. A total of 859 lines of v6 up to 
J" and K" values of 63 and 13, 244 lines of 2VÖ2 and 
130 lines of 2v° were measured and subjected to the 
fit procedure. In spite of the density of the spectra 

Table 5. Correlation matrix (x 100) of free parameters for 
v6 of H3

74GeI. 

v0 A' B' (AO' 1J IK 

100 58 58 20 22 20 - 1 5 
100 - 4 28 6 50 - 2 4 

100 13 38 - 4 21 
100 48 78 3 

100 1 6 
100 - 4 

100 

the more prominent K=3p lines were given four 
weight units. In order to de te rmine A66 of 2 v<$ more 
precisely, the q Q edges were used as first lines 
QQK(K). 

The final molecular parameters of the v6 = 1 and 
2 states are set out in Table 4. The correlat ion 
matrix for the v6 = 1 parameters is given in Table 5. 
Observed and calculated line positions are avai lable 
as supplementary material [16]. 

5. Discussion 

The rovibrat ional analysis of v6, 2vö 2 and 2v° and 
the vibrational analysis of several of the hot bands 
has allowed us to de te rmine a reasonable a m o u n t of 
data concerning the v6= 1, 2 and 3 states. The 
anharmonici ty constants .v36, JY66 and g ^ are con-
sistent and, within the limits of precision of this 
study, independent of the vibrational excitation. 
The physical model used is s imple and requires only 
a small n u m b e r of free parameters . The s tandard 
rms error of a full weight line, ~ 7 - 1 0 _ 3 c m _ 1 , is 
satisfactory if the mutual blending caused by the 
density of the spectra is taken into considerat ion. 
N o systematic trends of A (obs — calc) were 
detected. The parameters (A6 — A0), (B6 ~ ^o) and 
(A 0 6 of v6 and 2 v6 agree well, while rju and rj6K do 
not follow exactly the expected relation, bu t the 
lower precision of the 2v6 data may account for this. 

The s imul taneous analysis of v6, 2VÖ2 and 
2 v ^ 2 — v ^ 1 provides the first directly measured A0 

value, 2.6445(5) c m - 1 , for germyl iodide. T h e differ-
ences between calculated ( f rom 2v5 2 and v*1) and 
measured Q branch edges of 2 v 6 2 - V 6 1 , Table 1, 
are very sensitive to A0 , and for the previously 
derived value, 2.6418 c m - 1 [13], these dif ferences 
increase systematically with KAK to exceed 
0.1 cm - 1 . If the Q branch edges of 2vö 2 —v^ 1 , as 
calculated f rom the cubic polynomial fit of the ex-
perimental data, are compared with the values 
obtained f rom 2vg 2 and vg1, the scattering of the 
individual measurement is removed and the con-
sistency is within ± 25 • 10"3 c m - 1 , Tab le 1. The 
somewhat larger values for high positive KAK 
values are probably due to increasing blending of 
the respective hot band Q branches. 

Table 6 gives a compar ison of v6 pa ramete rs of 
H3SiI [17], H 3 GeCl [3] and H 3 GeI. Systematic trends 
are easily recognized. 



Table 6. Comparison of molecular parameters (cm '). 

H3SiI[17] H3
74Ge35Cl[3] H3

74GeI, this 

102 
592.6101(3) 602.0944(4) 546.1167(5) 

(A6 - Ao) • 102 1.4522(2) 1.1702(7) 1.3151(6) 
(B6-B0)- 104 -1.954(2) -2.536(3) -0.906(3) 
(A 06 A 0.52136(2) 0.5426 0.55342(5) 
16J • 106 1.663(6) 1.55(4) 0.82(4) 
%/r 105 2.51(5) 2.67(3) 1.97(8) 

• 105 -1.42(2) -2.17(4) -0.42(4) 
•107 

- 8.9(2) -

-y66 0.653(10) 0.348(7) 0.448(6) 
9 66 0.857(10) 0.567(7) 0.8001(4) 

The x36 value of H 3 GeI appears to be somewha t 
large. This is most likely due to Fermi resonance 
between v5 and v3 + v6. Though there is no crossing 
as in H3SiI [9] and H 3 GeBr [10], v3 + v6 is red-shif ted 
by v5, the shift systematically decreasing with in-
creasing KAK. If W356 is assumed to be 2.0 c m - 1 

(3.8 in H3SiI, 4.4 cm" 1 in H 3 GeBr [9, 10]) then the 
KAK=— 15 and + 1 5 subbands of v 3 + v 6 are 
shifted by - 0 . 0 8 and - 0 . 0 4 c m - 1 . Therefore , ,v36 

should be considered as an effective value. 
2V6 is apparent ly not affected by possible / ( + 2, 

± 2 ) resonance between 2 v® and 2v62 , cor-
related upper state levels being well separated. T h e 
K' = 1, / = — 2 level is, however, close 1 c m - 1 ) to 
the K' = 2, / = + 2 level, and resonance might occur. 
This has in fact been observed in H3SiCl for of 

2v<p [14], but does not appear to be significant in 
H 3GeI. 

On a whole, the data concerning the n v6 states of 
H 3 GeI evaluated in this study are consistent, com-
plete and indicative of fairly unper turbed levels. 
Improvement and more sophist icated evaluation of 
details must wait until improved ground state 
parameters are experimental ly avai lable and spectra 
at substantially bet ter resolution can be obtained. 
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