Chemistry 342

D. Pratt


Electronic Spectroscopy I.

Potential energy curves of N2.
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Some typical spectra, from Steinfeld.
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Figure 515 Some typical diatomic molecular spectra. (a) Emission spectrum of
nitrogen between 3300 and 4700 A. showing the Nz second positive (C3,-8311y)
and Na* first negative (B2x,*-X2Eg*) bands. (b) Higher resolution scan of the
Av = 0, —1, and -2 sequences of the first negative bands. Note in particula; the 3:1
intensity alternation in the rotational structure of the (0, 1) band near 4250 A and the
(1. 3) band near 4600 A. The resolution is not quite sufficient. however, to bring out
the triplet structure indicated in Figure 5.14. [Reproduced with permission of D. C. Tyte
and R. W. Nicholls, “ldentification Atlas of Molecular Spectra. 3. The Np*82x5,%-
X2xg* First Negative System of Nitrogen™ (Center for Research in Experimental Space
Science, Department of Physics, York University, Toronto. Ontario, 1965).] (c) Spectrum
of iodine monofluoride. This is a typical O*-O* transition, containing only a simple
P- and R-branch structure. [R. A. Durie, Can. J. Phys. 44, 339 (1966). Reproduced by
permission of the National Research Council of Canada.] (d) Spectrum of rhodium
carbide. This is a 2E—2F transition, so the Q-branch is absolutely missing. Each P- and
R-branch has two subbands, corresponding to the spin splitting. This is in all respects
a classically simple spectrum, except that a perturbation appears near 81{60) and




A Deslandres Table from Steinfeld.
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Figure 5.4 Basis for the Deslandres table analysis scheme. The bands are arranged in
sequences having the same v. The energy differences between pairs of bands connected
by similarly marked lines are all equal, and equal 10 the correspondingly marked vibra-

tional spacings. That is, pairs connected by _________ measure A}2; pairs connected
by «....... measure Apy: pairs connected by —————— measure Ags: and pairs

connected by xxxxxxxx measure AY2.
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Ontario, 1965).] (c) Spectrum of iodine monofluoride. This is a typical 0*~0* transition,
containing only a simple P branch and R branch structure. [R. A. Durie, Can. J. Phys. 44,
339 (1966). Reproduced with the permission of the National Research Council of Canada.]
(d) Spectrum of rhodium carbide. This is a ?Z-2Z transition, so the Q branch is absolutely
missing. Each P branch and R branch has two subbands, corresponding to the spin splitting.
This is in all respects a classically simple spectrum, except that a perturbation appears near
P(60) and R,(50), manifesting itself as a break in the linear A, F(J) plot and a doubling of
some of the lines; see section 7. [A. Lagerqvist and R. Scullman, Ark. Fys. 32, 481 (1966).
Reproduced with permission.]




