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ROTATIONAL ANALYSIS OF THE A*7, xXx
SYSTEM OF Ini MOLLCULE

Tue spechum of Tndium monoiodide 1n the regien
AN IV 4293 A was siudied at low  dispersion by

‘chrit 11934 and Wehrlt and E. Miescher: (1934).
Burctt and Mandel® (1958) studied the spectrum
of Inl molecule in the microwave region in absorption
and obiained the rotational constants for the ground
state of the molecule. The present work was vnder-
taken to study the exact noture of the exciled state
intvohved in tiwe emission of A > X band system of the
molecule and to determine the rotational constants
of the excited state. Rotatienal analysis of (0, 0),
(0. 1} and (1. 0) bands of the A — X system has been
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carricd ouwt and resulis  obtained  are repovted

tiere.

The spectrum of Indijum mongicdide was cxcited
in a high frequency discharge by keeping rure Indium
meztal in the prescnce of indine vapours in  a conven.
tional type of a quartz discharge tube. The spectrum
was photographed on Uford N-40 plates in the seventh
order of a two meter plane grating spectrograph (Carl-
Zz1588) at arcsolution of about3 .~ 10° and a reciprocal
dispersion of 0-35 A-mm. Exposure time of abeut
five hours for a shit-widith of 15 microns was adequate
to record the spectra of sufficient intensity. Measure-
ments were made on Abbe Comparator using iron-
arc standaids.
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Fii. 1 (a) and (B).

dispersion of 0-35 A/mnt,

Rotational structure of (0, 0) band A — X system of Inl molecule taken at a
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In the A - X system of Inl molecule, (0, O), (O, 1)
and (1, 0) binds deoraded to vielst were analysec,
These Lnds reveal the presence of single I? and R
branches of which P is the head forming branch
(Fig. 1). The rvotational analysis has bcen cairied
out by standard methods (Herzberg?d, 1955 and
Younger aad Winans®, 1960), Analysis of (0, 1)
band at 4072:7 A was carried out by comparing the

Leiters to the Editor

487

Physics Department, A. B, Dari.
A.S. University ef Baredd, 5. P, Vampya* s,
Baroda,

Iebivary 7, 1677,

ek

¥% Present Address: Physics  Department,
Regional Engineeting Coellege, Surat,

SNV.P

combination relations for the commeon upper and lower 1. Wehrli, M., flclv. Phy. Acta, 1534, 7, OlI,
state 1espectively of (0, 0) band at 4098-5 A. The , 2. — and Miescher, L., 1bid,, 1434, 7, 2L8,
rotational constants for the three bands of A—X 3. Barrett, A. 1. and Muandel, M., Phy. Rev., 1953,
system ohtaned in the present work are given below: 109, 1572,

Band v B’ B D’ D’

cmt cm! cm™? er? et

(1, 0) 24548-535 0-0374, 0-0368, 0-12 ; 10-7 0-087 > 15-7
(0, 0) 24393-853 0-0377, 0-0363, 0-087..10°7 0-075 3: 16—
(0, 1) 24216705 0-0376, 0-0364, 01 :210-7 0-06 . 107

Mbolecular constants of Inl molecule obtained from
the present analysis are given below along with the

microwave dala.

—
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State B,cm™ reA  AGyem! | g em™

A*Tl,  0-0376, 2:710, 155-7, 06 X 10~

X1Zr 0-0362, 2-770, 176:1, 1-3 > 10
*Q-0368 #2754 — 1-04 < 10

[ —

The ground state configuration of Indium mone-
jiodide molecule can be writtenas zo® yo? wn4 xo?
analogous to those of halides of the same group (InCi,
InBr, InF) giving rise to ¥ 2'F ground state, The excited
clectron conficuration 18 ze?yelywixovs which gives
rise to I or 317 state.
buted to C— X system which is analogous to those
of similar molecules. However 1T stafe 1S repulsive
in the case of Iml molecule which gives a continuum
at 3180 A. The AT state belongs to Hund’s case (a)
due to its large c::mplin:g constant (648-9 cm~?). Flence
“M,, *I, and %I, states arc analogeus to 12X, 1T and
1 states respectively, 91, —» X114 transiticn 18 a
forbidden onc whercas *I —> 111 has been ascribed
to the B-»X system, llence ¥, —>'X1 transition
may be atiributed to the A =X syxtem of Inl mole-
cule. The appearance ¢f single P and R bvanches
in cuse of (O, 0), (0, 1) and (I, O) bands conlirms this
dséignment.

The authors ave thankful to Pref, M. M, Patel for
‘his keen interest and usclul discussions duwiing the
course of this woik,

i

¥Aticranave dota (195R),

HT— 11X+ {ransiticn is attii-

-re

——

4, Herzoerg, G., AMolecular Spectra and M olecilar
Striuctire  {Spectra  of Diatomiec AMolectiles),
Published by D. Van Nostrand Co., N.Y.. 1955,

5. Youngner, P. and Winans, J. G., Journal of Mdl.
Spectroscopy, 1960, 4, 23,
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COPPER COMPLEXES OF PHTHALHYDRAZIDF-
5-AZQ-2-NAPIITHOL

Our previous work on metal chelates of o-hydroxy-
azo  compoundst led ws to a tridentate ligaud,
phthalhydrazide-5-azo-2-naphthol, which unlike the
bidentate ¢-hydroxywzo compounds, forms stable
melal chelates with a variety of metal jons.
Complexes of this tridentate ligand with Copper (11).
wherein the fourth co-ordination position of the
metal ion is occupied by ammonia or a helerocy clic
base (pyridine or «a, { or vy-picoline}) have been
characterised.
Leperimental

Phthalhydrazide-5-azo-2-naphthol was prepared as
follows : 3-Nitrophthalic anhydride was treated with
bydrazine sulphute in presence of <odium acetate.

The re-ulting  S-nitvophthalhydrazide was  reducad
with ammonium  sulphide to yield pale yellow
S-aminophthalhydrazide  (luminoly in o0 vield-.

This was diazotised and coupled with p-naphthol
when phthathydrazide-S-azo-2enaphtheld resulted  in
7005 yield,  Reerystallised  fiom cthyl aleohul
mp. 305=-307°

Fhe copper complesn  contaiming ammonia w.as
prepared g folfows 3 Copper(ID) chloride Iy dhase
(-85 300 005 male), dissolhved in the min'mom
amount of water, was  added with  <tUnine to o



