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a'Agt (0.9817) 1.215 6¢ 1484+
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(Reproduced, with permission, from Edqvist, O., Lindholm, E., Selin, L. E. and Asbrink,
L. (1970). Physica Scripta, 1, 25)
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Figure 7.17(b) shows the remainder of the UPS spectrum, using a Hell (40.81¢eV)
source. Ionization to both the a*[l, and AZIl, states results in long, overlapping
progressions with intensity maxima atv’=6 and v’ =7, respectively. These are consistent
with a considerable lengthening of the bond by about 0.18 A in these two states due to
removal of an electron from the bonding n,2p orbital.

It is known from the electronic spectrum of O that spin—orbit coupling is small in the
a*Il, and A’I], states resulting in splittings of 6meV and | meV, respectively, too small
to be detected in the UPS spectrum. Progressions involving the b*Z, and BZ, states
are shorter, consistent with a bond lengthening by about 0.08 A due to removal of a
bonding electron from the o,2p orbital. A slight shortening of the bond in the ¢*Z, state
is due to removing an electron from the antibonding ¢,*2s orbital. The abrupt breaking
off of the corresponding progression is due to predissociation.

The electronic emission spectrum of O;' is extensive and has provided all except two
of the values of r, for the various states in Table 7.2. Those for the B2Z, and c¢*Z; states
have been obtained only from Franck—-Condon factors in the UPS spectrum.

Values of w, for O, and O5' given in Table 7.2 are all consistent with the bonding or
antibonding nature of the MO from which the electron has been removed.

Study of convergence limits of Rydberg transitions in the far ultraviolet absorption
spectrum of O, has given adiabatic ionization potentials''® for several states of Oy . It
is only for a few diatomic molecules that conventional spectroscopy has competed
successfully with UPS in giving several ionization potentials.

It is a noticeable feature of the band systems in Figure 7.17(b) that the ionization
cross-section is considerably larger for the production of a quartet state than for the
correspondin(g doublet state. This has been confirmed for the a*I1, and A, states by
calculation'?°. The ratio should be 2:1 if there were no spin-orbit coupling, the effect of
which is to cause the three °[1, states arising from the . . . (n,2p)*(n*2p)* configuration
to interact and to change the ratio to 2:0.34.

The diffuse band system with a vertical ionization potential of about 24.0eV is due to
one of the other *I1, states from the ... (1,2p)*(n*2p)* configuration. The calculated
intensity ratio, relative to a*Il,, is 0.64:2.
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Figure 7.21 The Hel UPS spectrum of the H,0 molecule

(Reproduced, with permission, from Turner, D. W, Baker, C., Baker, A. D. and Brundle,
C. R. (1970). Molecular Photoelectron Spectroscopy, p. 113, Wiley, London)
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Figure 7.23 The Hel UPS spectrum of the ethylene molecule showing the first band
system only Along the abscissa is plotted the separation, in cm ™!, from the band of
lowest ionization energy

(Reproduced, with permission, from Cvita§, T., Giisten, H. and Klasinc, L. (1979).
J. chem. Phys., 70, 57)
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