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Figure 1. Selection rule and cross section in 2p—e&d excitation by
using circularly polarized light; When 2p;/, was excited by o* circu-
lar polarized light, the photoelectron having /, of 2 is 509 spin pla-
rized, and that having /, of 1 is 09 spin polarized, and that having /,
of 0is —50% polarized.
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Figure 2. Schematic view of new display-type spherical mirror
analyzer: The emitted photoelectrons are converged to a focal point
with keeping both kinetic energy and momentum by use of a spheri-
cal electric field. Energy and momentum analyses is achieved at
once. G: a hemispherical grid, A: small exit aperture, S: a sample,
M: a pair of microchannel plate, P: a phosphorous screen, E: an
electron gun, Gd: guard rings, Ob: obstacle rings, R: set of retarda-
tion grids, The positions of S and A are symmetric with respect to
the center O. excitation source (SR) is introduced through a hole N.
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Figure 3. Experimental Geometry of SPPD on Fe/W (110). Circu-
larly polarized light was incident 45° from sample surface of [110],
and its direction is parallel to [010] crystal axis of Fe/W (110). Each
crystal axis was indicated in the figure. Sample magnetization is
parallel to [110]. Photoelectron displays PEAD image on the screen
at 45 diagonally from light axis.
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Figure 4. Spin polarized photoelectron diffraction pattern from
Fe/W (110) by using circularly polarized light; SPPD images are
measured on Fe 2p;,, (E,=209 eV) and 2p;,, (E, =196 ¢V) for both
helicity of o* and o~. The energy of SR was set to about 920 eV.
Brightness of the image is proportional to the photoelectron intensi-
ty. The white circles and index numbers indicate the direction of cor-
responding crystal axe(e). The horizontal direction of the image
corresponds to [110], and the vertical direction corresponds to
[001], these are indicated as blue lines in each figure.
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Figure 5. Angular profile of [100] FFP on Fe/W (110); These
lineprofiles were estimated in vertical direction in Fig. 4-2 with a
width of 5° in horizontal direction. The ordinate was converted to
the aximuthal angle around the light axis. The PEADs of Fe 2p;),
are shown in (a) and those of 2p,, are shown in (b). The strange
dip around —20° is due to stray electrons. This region corresponds
to the upper part of the screen.
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Table 1. The relation between the FFP intensity, photoelectron’s
spin and scatterer’s spin The scattering intensity becomes strong
when the photoelectron’s spin and scatterer’s spin are anti-parallel,
and it becomes weak when these are parallel

Photon | Core | Photoelectron’s | Scatterer’s| FFP AT
spin | level spin spin intensity y y
gt T t Weak

2ps) 4%
g 1 1 Strong
Gt l 1 Strong

2p1/2 7%
g 1 ) Weak
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