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have been described briefly.
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Photoelectron Holography
Hiroshi DAIMON
Faculty of Engineering Science, Osaka University

A new technique “Photoelectron Holography” to image a three-dimensional surface
structure has been developed recently. This method can show a 3-dimensional structural
image by Fourier transforming a 2-dimensional photoelectron diffraction pattern. A new
2-dimensional display-type spherical-mirror analyzer developed by ourselves has made
these study very easy. In this article the present status of this method and recent results
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Fig.1 A figure showing the principle of the photoelctron
holography and the photoelectron diffraction. A
photoelectron wave function W° is created by
irradiation of X-rays (X). A scattered wave V' is
created with the scattering of ¥° by the atom B.
The interference between W°and V' makes a
photoelectron diffraction pattern x. x is consi-
dered to be a hologram. In usual light holog-
raphy, the image of B is reproduced using the
lense L if a point light source only is located at A.
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Fig.2 A schematic drawing of two-dimensional display-type spherical mirror analyzer.
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Fig.3 Photoelectron spectrum from the Si (111) surface at the photon energy
of 240eV. Valence band(VB), 2p core. LVV Auger peaks are seen.

Fig.4 Photoelectron diffraction pattern of Si 2p photoelectron from Si (001)
surface. The kinetic energies of the photoelectron are (a)350, (b)450,
(c)850 eV. The sample orientation is rotated counter-clockwise by 22.5°
to avoid the shadow of the electron gun. The strongest peaks corre-
spond to the forward focusing peaks along [112] directions and the
strong half-peaks at the periphery are those along [011] directions. (c)
Holographic reconstructed structure from the data of (a) (b) (c) at 2=5.43
A , where the atoms A, B, C, D in Fig.5 exist. This image is the sum of
three reconstructed data considering their phase properly.

(1993%)
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5.43 A

Fig.5 Unit cell of Si crystal.
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