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Wavelength Dependence of the Fano Effect
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The spin polarization of photoelectrons emitted by unpolarized cesium atoms exposed
to circularly polarized light has been measured at wavelengths between 2300 and 3200 A.
At certain wavelengths 100'%%uo polarization has been obtained. Slight deviations from the-
ory have been observed. Irradiation of a broad mercury spectrum resulted in (81+ 3)%
polarization with a current of 0.3 x lo

One of the topics of atomic physics where there
have beeD vex'y I'ecent advaDces ls the FaDo ef-
fect' 3: Photoelectrons emitted by alkali atoms
exposed to cireuIarIy polarized Iight are highIy
spin polarized if the wavelength of the light falls
within a broad spectral band around the minimum
of the photoabsorption cross section. This polar-
ization is due to the influence of spin-orbit inter-
action on photoionization.

In an earlier experiment the existence of spin
polarization has been verified by photoionization
of cesium atoms using circularly polarized but
unfiltered light of a mercury arc lamp. ' It is the
purpose of the present Letter to report the first
measurements of photoelectron polarization
along the wavelength spectrum.

The general layout of the apparatus is like that
descl lbed 1D Ref. 2 though cex'tain pal ts have
been considerably improved. ' So an efficient ex-
traction system' for the photoelectrons has been
used and the mercury lamp has been replaced
by an uv monochromator combined with a xenon
arc lamp.

The experimental results together with the
theoretical cux've ax'6 sI1own 1D Flg. 1. ID agl 66-
ment with Pano's predictions, a polarization of
100, i.e., a completely polarized electron

' Pj'/el
- 100

- 80

beam, was experimentally obtained at certain
wavelengths. At shorter wavelengths we found
deviations from the theox'etical cux've which are
not suxprising, since the experimental data
available to Pano allowed him to make only a
semiquantitative estimate of the wavelength
scale. The present expeximental data yield more
accurate information on the influence of spin-
orbit interaction on photoionization in a similar
way as discussed by Baum, t,ubell, and Raith. '
These authors measured the diffexence of the
ion intensities produced by photoionization of
polar1zed alkali atoms by means of Ilght- aDd
left-hand circularly polax'ized light, respectively.
This quantity, which is closely related to the
spin polarization measured in the present work,
shows similar deviations from theory.

Irradiation of the unfiltered spectrum of the
mercury lamp HBQ 200 as described in Ref. 2,
but with the improved extxaction system, re-
sulted in an average polarization of {81+3)g'
with cuxrents of 0.3 &10 '0 A. The present ap-
paratus, though not conceived as a source of
polar1zed electxons, has therefore the same ef-
ficiency as the well-known sources based on
photoi. onization of polarized atomic beams.

A detailed account of the present work is given
els ewhere. '
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FIG. 1. Wavelength dependence of the photoelectron
polarization. Solid line, theoretical values (Fano); the
dashed lio.e indicates the ionization threshold.
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~The average spin polarization to be expected was

P = 80%, considering that the light polarization varied
betvreen 95 and 98% over the irradiated spectrum.


