A NEW FAINT HYDROCARBON BAND (CH)—A4889.
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In view of the importance of hydrocarbon bands, particularly in the
stellar and night sky ! spectra, a clear idea of the different bands to be
attributed to CH is necessary. The blue-violet band at A4315 (Fraunhofer’s
G band) and the other at A3872 are well known but besides these there are
others of lesser intensity, one of which does not seem to have received adequate
attention. This new faint band occurs near A4900 and has been previously
noticed by Raffety 2 but nothing has been known about its emitter. The
author found that a number of hydrocarbon flames yielded the same band.
From its similarity in appearance to the CH band at A4315 and also from the
vibrational analysis of the known CH bands, it seems probable that the new
band is (0, 1) band of the electronic system to which the CH band at A315
(0, 0) belongs.

The new faint band has been found to occur in a large number of
hydrocarbon flames, e.g. the Bunsen flame, the Meker burner and the flames
of ethylene, acetylene, benzene, etc. The flame of acetylene burning in
atomic oxygen is an excellent source for this band as also other CH bands,
particularly the faint ones (Fig. 1 ().

Fig. 1 (c) shows the open structure of the rotational lines, which is a
characteristic feature of hydride bands. The new band is degraded towards
the violet. In close similarity to the CH band at A315, the head at A\4889-4
should be the Q head, while the lines on the red side of the Q head should
be P branches forming another head, while the R branches will open out
without forming a head and will be on the violet side of the Q head. When
the band is observed with instruments of low dispersion, it appears to possess
subsidiary heads but this is due to blending of rotational lines.

The Emitter.

The open structure of the band suggests that the emitter should be a
hydride. Also, if we calculate the position of a band corresponding to the
transition 0, 1 of 42 A—X2#» system from the band head data of the known
CH bands and their interrelationship 3 as shown below, the calculated value
agrees with the observed value which supports the possibility of CH being the
emitter.
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DIAGRAM |

In order to reduce the size of the diagram, 15000 cm=? have been suppressed from
the electronic energy levels and the vibrational energy levels have been drawn on a much

smaller scale.

The transition giving rise to the new band is shown by the thick arrow.
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The CH spectrum consists of the following bands, from which the energy
level diagram 1 is drawn:

Band Head v Electronic Transition.
4315-0 (0, 0) 23168 A2A—>X27.
Raffety band< 40253 (1, 1) 24837
3889:0 (0, 0) 25706 B2Y X2,
36280 (1, 0) 27555
. 4
Fortrat bands<- 81567 (1, 1) 316707 (%) 0235 X2,

3143-4 (0, 0) 31804

The A3628 band (v = 27555) is the 1, 0 band of B2X-—>X27 system and
A025-3, v = 24837 is the 1, 1 band of the same system. The difference 2718
in the wave-numbers of these two bands gives the height of v"= 1 level
above v” = 0 level in the ground state. If the new band at A4889-4, v = 20447
be regarded as 0, 1 band of the electronic system to which A4315, v = 23168
belongs then the difference between these two should also give the same
height, which comes out to be 2721, a value close enough to the difference
found earlier. The agreement justifies our assumption that the new band is
0, 1 band of A2A->X2%x system.

A calculation from the known constants 8 of the ground state—w,” = 2859
«m=1 and 2z,"w,” = 148 ecm~1—gives for the height of the energy level v"= 1,

2711, which supports the original assumption. We may therefore regard the
band at A4889-4 as the 0, 1 band of A2 A —X2x system.

SUMMARY.

A faint band at A4889-4, previously noticed by Raffety, has been found
by the author to occur in a number of hydrocarbon flames. From its close
similarity in appearance to the CH band at A4315 and the agreement between
the observed position and that calculated for 0, 1 transition of 42A —>X2%n
from the energy level diagram of the known CH bands, it is suggested that this
band is 0, 1 band of CH belonging to 42 A —»X2x.

The author wishes to thank Prof. J. West, D.Sc., F.Inst.P., Head of the
Physics Department, University College, Rangoon, for providing facilities in
order to complete this research. The author is also grateful to Dr. R. W. B.
Pearse, Lecturer in Astrophysics, Imperial College, London, for friendly
discussion.
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(e} The spectrum of the flame of benzene and oxygen, taken on Hilger’s Constant
Deviation spectrograph, showing the new band.

{by The spectrum of the flame of acetylene and atomic oxygen, showing many of
the CH bands. The two faint CH bands—A3628 and the Raffety band at A4025—appear
with somewhat increased intensities. Steinheil’s one quartz prism spectrograph was
used.

{¢c) The spectrum of the flame of acetylene and atomic oxygen, exposed on an
instrnment with dispersion bigger than in (3). The spectrograph had three glass prisms
and a dispersion of 13A at A4900, also made by Steinheil.

{d} This is an enlargement of the new band from {c}.

An iron arc comparison in all cases.

The photographs {b) and (¢} were taken while the author was working in the
Physikalisch-Chemisches Institut of the University at Leipzig.



