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ON. THE ULTRA-VIOLET SPECTRA CF GeCl
KEY WORDS : rotational analysis, the GeCl molecule

W. Zyrnicki
Institute of Inorganic Chemistry and Metallurgy of
Rare Elements, Technical University of Wrociaw
50=370 Wroczaw, Poland

ABSTRACT

Bands of GeCl in the region 335 = 370 nm have
been attributed to the *T ~ - X2 trensition on the
basis of high resolution studies of the bands at
339.2 and 350.1 nm. The rotational analysis of the
(0,0) band of the *T ; fo - x2i3 /o Subsystem has been

ocarried out.

INTRCDUCTION

A few band systems of the GeCl molecule have
been repor‘l:ed1 =3, & vibrational analysis of the band
systems, all of which involve the ground state, has
been performed but vibrational constants- have been
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obtained from band head measurements, Up to now a
rc4aticnal analysis has been carried out for omnly two
vendas of GeCl (the B°Y ¥ - 25I3 /» transition) 6,
Tue votational structure of the analyzed bands was
not well resolved and rotational constants were
obtained graphicallys.

The band asystem of GeCl in the region 335 - 370
nn was first observed by Barrow and Lagerqvistz.
The general appearance was of iwo subsystems and
the 2A - 2ﬁ transition was suggestedz. Spectra of the
-1 and SnCl molecules show remarkable similarities,
o orragsending systan of the SnuCl molecule, which
was previously asaigned to the 2y - % transition,
was shown 1o be the Ay - _2%g system and the same
change was suggested for the GeCl molecule7. Thus
high resclution studies of the GeCl bands at 339.2
and 350,1 nm have been undertaken to establish the
nature of the upper state and to determine rotatio-
nal constants,

EXPER IMENTAL DETAILS

The spectrum was excited in an electrodeless
discharge through a mixture of argon and germanium
tetrachloride which was kept flowing at a pressure
of 15 Torr. The r.f. power (300 W) was supplied
from a 27.4 MHz oscillator, High resolution spectra
ware photographed in the eighth order of a plane
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grating spectrograph at a reciprocal dispersion
0,04 nm/mm, Exposure times of approximately cme
hour were necessary %o record the spectirz on
Agfa-Gevaert plates, Spectral lines of argon and
iron were used as reference standards and the plates

were measured on & Hilger comparator,

RESULTS AND DISCUSSION

The analyzed band system cornsists of two sirong
subsystems with well marked sequences and & weak
subsystem. All observed bands are degraded to the
red, The (0,0} bvands (&t 339.2 and 350.1 nm) of the
strong subsystems have been recorded at a high reso-
lution.

In the band at 350.1 nm two series of strong
sharp lines and a weak line~like branch could be
easily picked out, Combination differenees have
shown that the two series of lines form an R and &a P
branchj er and P}f or Ree agd Pee eccording to the
notation of Kopp and Hougen . The first lines of
these branches are R{1.5) and P(2,5), The line-like
branch has been identified as the Q branch ard this
has been confirmed by a comparison of the salculated
and observed isotopic shifts., Lines of another P
braneh have alsn been found, Some irregularities
have been observed in the analyzed spectrum,
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Four branches have been recognized in the 339.2
nm band and have been assigned as the Ree’ Qfe’ Qef
and Pee branches. The Qfe lines, going from Vo to~
wards shorter wavelengths, and the Qef lines, going
from Vo towards longer wavelengths, are prominent.

Since the lower state of the 339.2 and 350.1
nm bands is the well established zﬂm state, the
rotational structure of these bands indicates that
the upper state must be 45"~ and not 2A. The sub-
bands at 339.2 and 350.1 nm should arise from the
42:;/2 - 2ﬂ1/? and 42:;/2 - 2i3/2 transitions, res-
pectively. The weak subsystem should belong to the
b3 o - 5 J» transition; The 4= - % transition
of GeCl, analyzed here, looks very similar to this
transition for SnCl! and differs from that observed
for the GeF moleculeg.

Approximate rotational numbering in the each
resolved branch (a“, Qpyr Q p and Pee) of the 339,2
nm band showed that it was not possible to obtain
rotational constants of the upper and lower states
using combination differences., Many overlapping lines
due to isotopes of GeCl have made the rotational ana-
lysis complicated and have involved an uncertainty
in it. Since rotational constants of the x2ﬂ1/2 sub-
state are uniknown, rotational constants for the
45:;/2 substate could not be derived from this ana-
lysis of the 339.2 nm band,
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The effective rotational constants have been

4
determined for the "L . 3 /2 and 12i3/2
which the 350.1 nm band arises., The rotational term
values for the 42; /2 substate were represented by

the following i’ormulae7 H

substates from

P(3) = B J(I+1] £ a(I+b) = D ,.3%(3+1)°

eff

The well kmown express:Lon10 was applied for the 2ﬂ3 /2
substate. The least squares procedure was employed

to determine rotational constants., The results are gi-
ven in Table 1 along with their standard deviations,
The value of Bo' obtained here, for the l(aft3 /2 substute
is considerably different than that derived by Mishra
and Khannas from a rotational analysis of the (0,0)
bend of the B°Y ' - 12':’13/2
constants for the B 25 * ana l3/2
calculated by the author using wave numbers of rota-
tional lines reported by Mishra and Kha.nna.6 and vary-
ing slightly their J numbering. The value of B s 8O
resaloulated from the B-L * - 12ﬁ3 /2 10,0) subband
agrees quite well with this value derived from the
423/2 - x2i3/2 (0,0) subband.

Results of the present analysis suggest that the
rotational constants given by Mishra and Kha.nnas are
incorrect. Studies of the A3xt _ Izi, Prt - 1%
and 4T = - X% transitions are in progress.

subsystem, New rotational

states have been
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