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ABSTRACT. Bacler's analysis of the MnCl hauds in the region A 39no—A 3500, as
arising from the clectronic transition "11-~7%, is extended to the higher sequences Av=—+# 7,
o, 43, A similar analysis is yorked ont for the A=+ 4 1 sequence of MnBr bands,

INTRODUCTION

In a short note, the aathor (Ruo, 104%) reported characteristic hands in
(he repion Az000-A3500 attribuied to the diatomic molecule MnCl in a heavy
curtent discharge. An amalysis of these Dbands was communicated in a
previous paper (1948 and 1949).  Considering the previously published  work
of Rochester and Olsson (19300 on the baud spectrum of Mol?, the bands due
to the MnCl molecule were attributed to the transition 'TI-'S and the
vibrational constants o'y =.413.3 and o, --385.6 were estimated. Tt was,
however, pointed out thal there was the main dificulty 1 the above interpreta-
tion, namely, the very abnormial intensity peculiarity, chiefly, in thc band
heads forming the Av=o0 sequencc. Mulicr’s (1043) suggestion of an clectro-
nic transition LI=711 was ulso considered; hut in view of the greater
probability of a S-state as the ground state of the molecule, it was suggested
that the observed complexity of the hands may he due to a high mulitiplicity
1I term for the upper state only, the probable transition thus bemg “TL-"S.
While a more detailed study of the bands, on this basis, of complex molecular
torms was in progress, an interesting and comprehensive paper was published
by Bacher (1048). ‘I'his system of manganesc chloride, designated hy him,
as system f3, was obtained only m absorption. Besides this, the corresponding
system in MuoBr and Nnl werc also obtained in ahsorption. Emission bands
were recorded only for manganesc fluoride. In all these molecules the f3 system
was atiributed to the transition "L - 7S, similar to the one suggested hy Pearse
and Gaydon (1935) and established Dby Nevin (194%8) in  MnH. Bucher
published an analysis completely for all the groups Ay=0, +1, %2, lor
the MnF molecule. In MnCl and MnBr, he gave the classification only
{or the Av=o0 sequence. Pechaps in the latter two molecules, since the
absorption spectra alone werc recorded, the groups with Avso might have
been poorly developed. The emission spectra of these two molecules were
obtained hy the author in (he present investigation with sufficient intensity
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as to justify an cxtension of the scheme to the higher sequences as well.
This cxtended analysis is presented in the following sections.

Ths cexperimentil wrrangement was  described in detail  previously.
It will he seeni that a discharge tube of (uite a simple design without either
external heating of the substance or water cooling of the discharge tube and
circulation of thie helinm gas, as used by Bacher, is found sufflicient for the
excitation of all the halide bands  The heavy current discharge itself produces
enough local heating to vaporise the substance. In the case of Mul, the
spectruin is obtained free from any trace of Sil¥ bands. At a flash voltage of
1500 voils froma 1. C. generator and with currents of 0.6, o.5, and 0.3
amperes for MoF, MuCl and MnaBr repectively, exposures of just 3 minutes’
duration gave pood spectra with a Hilger quartz Littrow spectrograpli on Ilford
S. R. plates.  All the hands recorded by Baclier for the three molecules Mnl¢,
AMnCl and MnBr have heen obtained.  Bul for the jodide, this experimental

set-up was not suitable. (

RIESULTS

MuCl. ‘Tables 1 to Vi contain the obscervational data obtamed with
mangancse chloride in the present work. They relate to the  scquences
Ap= 471, +2, +3. The data on the Ar=o sequence is omitted as it was
already completely reported by Bucher.  The last two colummns in these tables
give the vibrational aund the rotational assignments of the different heads.
The classification is closely analogous to that determined [or the Av=o
sequence by Bacher. ‘I'he structure corresponds to the transition ‘11="5.  For
a full discussion of the multiplet analysis, reference may be made to Bacher’s

Tanig 1

MnCl bands Av= 1 1 sequence.
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TavrLe 1 (contd.)

MnCl bands Av= + 1 sequence.
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TABLE i1

MuCl bands Av= +2 sequence,
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Tany 111
MuCl hands Qv =+ 3 sequence.
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PLATE XXVA

ol mun
N
O /’0
p
Q
0,0 Seguence > 2,0 Sequence
“’m‘\
Iig a
AK
N
0 2,1
D

|
3765°54

369463

MnCl bands. Fig. a--(1,0) sequence, Fig. b—Overall picture.
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Tapry V
MnCl bands Av= -2 sequence.
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Tartg VI

MnCl hands Av= - 3 sequence.
! !
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| i ; a]
A v I v, v e ’
i !
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o |
\
3863 6y 258747 1 0,3 Py ! om Ry
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excellent paper. ‘Table VII briefly gives the different forms of branches
expected m this system counsisting of violet-degraded bands with B'>B", i\
comformity with the selection rules apphceable 1o transitions between rotaliouai\
cnergy levels (&/=o or 71 cxcluding o->0 and AK=o0, +1, +2, clc.)

‘I'anLE VII

AK 0 -1 -2 -3
“lorm”’ Q r 0 N
As an illustration, a schematic diagram ol the transitions is shown for
the (1,0 scquence ol MnCl in Plate XXV A Fig.(a). from which the
classificatirn ot each band can he clearly understood.
Tables VIII and IX present the interval data between the component LI
terms for the (o,1) and (1,0 hands respectively.  The intervals Q—P, P—0,
O—N show the expected increase. The [ intervals show a very slight increase

TarLy V111

MuCl Differences between wavenumbers of (o,1) bands.

., (31 m, m, m, m, mn,
0 43.8 45.6 41.4 13-4 18.3 117

1.J.0 12, 12.0 97 i - &6 79
P 451 45 4 44.3 15-4 174 48.)

I15.5 13.8 (3.1 12.1 11,0
Q . 44.3 17.9 18.9 48.9
17.9 8.2
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TabLe IX
Mn(Cl Differences between wavenumbers of (1,0) bands
oy m_, . 7 m, n, m,
0 383 4.0
120 7.7 0.5 0.0
! .
P 42.7 45.2 15.7 403 45.1 451
1.9 10.0 10,0 1. L5 12.0
0 A1.1 15-1 48.7 45.3 q7.0
220 16
N J' 51,1
MuDBr.

The experimental data on the MnBr bands belouging to the
Av=+1 sequence and the classification of the individual heads are given in
Table X. ‘I'he transitions are 1eproduced in Plute XXVB.

Table X1 gives the differences in MaBr similar to those shown in Tables
VIII and IX for MnCl. “Lhe tables aie self-cxplanatory.

TasLy X

MuDBr hands An= + T sequence
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41.88 | 267170 | 5 | 1,0 NPy Ny ¥Ry
0 16 26729 3 i 6 | 1o Py oy | °Ry,
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TabLy XTI
MnBr Differences hetween wavenumbers of (1,0) bands.
7]1_2 7“-1 7"0 '11-1| 7112 M1y m,

Q 55.5

! 6.7
ro 59:1 00, | 60.0 00,1 68.2

| 10,1 1] Is.1 157 12.0 1.8
O | 500 59.5 Ho,0 63.8 A5.4

; 13.5 15°5 12.3 12,3
N 67.5 03.2 63.8
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