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electron analyzer (2) coupl

ci
mator (3} csnnﬁg?e@ to the storage ring {4}. With a phoﬁcﬂ band-

width of Q.ﬁ%, the combined resolution of o slectron analyzer and monochro-

"?
<

mator was aﬁp?axim& ely 1106 mev. For eild pt1L;§§; polarized radiation the
1

differentia s section in the dipole approximatien, assuming randomly
ot molecules and electron analysis in a plane perpendicular to the

g
nshoton propagation 4 Vectweﬂ, may be written in the form (5}

where 2 is the photoelectiron asymmetyy parameter, ¢ is the photoelectron ejec-

tion angle relative to the major polarization axis, and P = f’ - “)i‘iif -

i

lt}, he polarization of the incoming light. The data ana?ysa ‘was carried out
bg decomposing the spectra into vibrational components by means of a nonlipear
Jeast squares Tit to Gaussian Tine shapes after inclusion of the appropriate

analyzer functions (6).

RESULTS
The vibrationally resolved asymnetry parameters for the ground ionic state
of cyanogen ave displaved in Figure 1. This band shows a progression in

V., the CEN symmetrical stretching mode. The cyanogen C=N bond may be expected

e

t0 possess some of the characteristics of the nitrogen NeN bond and therefore,
to some extent, exhiibit some of the shape rescnance effects which have already
been predicted (7] and observed (8} in nitrogen: Below 20eY, the 2 parameters
vary strongiy with photon energy and show a vibrational state dependence. The
total photoionization spectrum (9} is domi nated by autoionizing resonance struc-
ture from close to threshold (13,36 eV) to almost 15.5 eV and, in addition, an
intense broad peak is observed extending from approximately 15.5 sy to 20.5 eV,
with a maximum around 16.9 . Tt is apparent that the dip observed in atl
three vibrationally resolved agymmeiry parameters coincides with this intense
peak. Hence, as a tentative conclusion, shape resgnance phenomena may be
responsible for the dips in the asymmetry parameters and for the intense peak
in the total photoionization cross section.

The total photoionization spectrum of carbon dioxide (10} shows a variety
irst ¢

“h
[esd

of structure characteristic of autoionization in the ey above the
ionization threshold. The &eféfehgth region encompassing three sharp autoion-
izing lines at around 7 E,ZA {!5 4p2ey)has been inyestigated (11) in order £o
determine the effect of sutoionization on the photosiectron “FP&C%:&U ratios and

asymmetry pavameters. Tn the wavelength region around the 752. a& autoionzing
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resonance it was found that
describe the photoelectron
atl

fit was allowing

mode with n=1, 2 and 3. The

energy range are shown in Figure. 2. Near the resonances, the (0,0,0) and the

(1,0,0) intensities drop consi

The intensity of the substructure attributed to the

A
iderably from the background Franck-Condon values.

=1, rises in the region

around the 752.2A rescnance and makes insignificant contributions elsewhere.

In

kinetic

t%ﬁggish between direct and indirect, e.

CPE

o
_peaks corresponding to the X,

spectra of acetylene

B
spergies.  However, two additional features can be ob

lenning series contains distortions From
bent configurations of the ionic
¥ photoelectrons with a specific
tion of incident photon energy. Such
n

shoton energy increments and can dis-

c g., autoionization processes Figure 3
at E%:Gg g.1, 0.5 and 1.0 e¥. Photeelectron

eV and between 14.5 and 15.5 eV, which remain stationary on the photon energy
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as the kinetic energy is varied. The energies at which these twe features
r eoincide with two broad intense autoionizing resonances in the total

a
ocionization spectrum.
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