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The wavenumbers in vacuum of the band heads, 
their visually estimated relative intensities, vibra-
tional analysis along with v obs. and 0 — C values 
are given in Table 1. All the bands are degraded 
towards the longer wavelength side. 

Table 1. Band head data and vibrational anlaysis of the 
system A (5340-4905 Ä) . 

Wave number in 
vacuum ( c m - 1 ) 

Relative 
intensity 

v', v" O - C v a 
( cm" 1 ) 

18732 8 2,6 10 
18966 5 2,5 5 
18984 8 1,4 - 2 
19200 8 2,4 - 1 
19230 7 1,3 4 
19253 3 0,2 1 
19375 4 4,5 - 1 2 
19445 3 2,3 4 
19470 8 1,2 2 
19494 6 0,1 0 
19612 3 4,4 - 1 5 
19706 8 1,1 - 3 
19736 7 0,0 0 
19771 1 — — 

19831 2 5,4 - 8 
19900 3 3,2 5 
19951 2 1,0 0 
20140 2 3,1 3 
20166 2 2,0 0 
20380 9 3,0 1 

A faint line lying on a continuum sometimes gives 
the impression of a band. Whenever such a suspicion 
arose, the authors have preferred not to mention it 
in the above table. The total number of such bands is 
four. 

The Franck-Condon parabola representing the 
relative intensity distribution in the band system is 
similar to that obtained in the system B x . The values 
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A new group of bands, designated as system A, of 
antimony monobromide, lying in the region 5340 —4905 Ä, 
has been photographed and completely analysed. Two 
characteristic continua with maxima at 5320 A and 6500 Ä 
have been observed. The electronic states with the recorded 
band systems have been tentatively assigned. 

In an earlier paper (1971) the senior author had 
analysed the band structures of the two band systems 
lying in the regions 3 3 4 0 - 3 0 5 0 Ä and 3 0 2 0 -
2950 Ä. These were designated as systems and B2 

respectively. 
Another system, extending from 5340 — 4905 Ä, 

was also mentioned. Heretofore, it will be designated 
as system A. The general characteristics of this 
system are the same as those of systems Bj and B 2 . 
The vibrational analysis of this new system and a 
general consideration of the electronic structure of 
the molecule are the subject matter of this paper. 

System A (5340-4905 A) 

Using the same experimental set up and conditions 
as described earlier, the band system under discus-
sion was photographed with a Fuess spectrograph. 
In this region a large number of atomic lines have 
been recorded, indicating a good deal of dissocia-
tion of the molecule into its constituent elements. 
Two continua, one situated just at the long wave-
length end of the observed discrete band system with 
a maximum at about 5320 Ä, and the other near 
6500 Ä, have been observed. An enlargement of the 
spectrum is given in Figure 1. 

Fig. 1. Emission spectrum of SbBr molecule. 

* This work was done at Banaras Hindu University, Varanasi (India) and subsequently repeated at the University of 
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of OJe' and oj e" for the states involved conform with 
the nature of the F — C parabola. 

The AG" (v + 1/2) values clearly show that the 
lower state of this system can be identified with the 
lower state of the systems Bi and B2 . This fact was 
taken into account while assigning v" values to dif-
ferent bands of the system. The value of coe" ob-
tained tallies very well with that obtained for the 
systems Bi and B2 . 

All the bands of the system A can fairly well be 
represented by the following equation: 

v = 19736 + (215.45 v - 0.35 v2) 
- (242.6 v" — 0.33 v"2). 

The coe values are correct to i 3 c m - 1 , while the 
coe values are correct to the first decimal place 
only. 

On the basis of a comprehensive discussion 
(Ph. D. Thesis (1964) of the senior author, sub-
mitted at Banares Hindu University, Varanasi, India) 
the ground state of the molecule was suggested to 
be and the two excited states to be and 
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3I7. The bands system was attributed to the following 
transitions. 

System A 3 2~ 
System B (Bj and B2) 377 3 Z~ 1 (ground state). 

It is well known that a correct species of electronic 
states involved in the different transitions can only 
be decided by rotational analysis. Since the molecule 
is heavy, the bands are slightly diffuse, and SbBr3 

is deliquescent, the rotational analysis is not practi-
cally possible. Hence the assignments may only be 
treated as tentative. 
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