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Low energy electron microscopy (LEEM} is a powerful tool for the study of surface structure, and incerperation of
an {maging energy filter in a LEEM instrument offers numerous new possibilities that increase the amount of informa-
tion. We have developed an energy-filtering LEEM instrument, where a Wien filter was adopted for energy selection.
One of the advantages of the Wien filter is its straight optic axis, which is exceptional among encrgy filters. Owing to
this nature, tuning of optical conditions for energy-filtering imaging is greatly simplified. However, no successful result
for the production of an imaging Wien filter had been reported; this fact may be due to the lack of censideration to aber-
rations in the process of practical design. This article describes the electron optical work we have done for the realiza-

tion of an imaging Wien filter.
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Fig. 1 Total configuration of the instrument for energy-filtering LEEM. COL: cathode obfective lens,
BSE: beam separater (Wien filter), CL 1-2: condenser lenses of the illumination system, IL 1-
2 imtermediate lenses, RL: retardation lens, AL: acceleration lens, PL 1-3: projector lenses, SC
1: removable intermediate screen, SC2: final screen, D: double-stage deflection systems, Q:
quadrupole sligmaters.
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Fig. 2 (a) Wien filter with simple arrangement of electrodes
and magnetic poles. (b) Contours of ¢lectrostalic po-
tential (solid curves) and magnetic scalar potential
(broken curves).
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Fig.4 (a) Trajectories for three different energies in the Wien filter whose aperture
aberration in x direction is eliminated up to third order. (b) Corresponding re-
sult for the CHA. Maximum entrance angle is410°.
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