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Examination of solid surfaces with very slow electrons in
the energy range of tens and units of eV is a very powerful
method of investigation of both crystalline and electronic
structure of the surface as well as of processes connected
with dynamic phenomena like lattice reconstruction, phase
transitions, adsorption, desorption, precipitation or segre-
gation of adatoms in crystals, sublimation or grow of sur-
face layers and thin films, etc. Well established tool for
these studies is the low energy electron microscope
(LEEM) [1] illuminating the surface with coherent planar
wave of very slow electrons. The key element here is the
cathode lens retarding the primary electron beam to the de-
sired very low energy and accelerating the emitted elec-
trons, usually of a highly anisotropic angular distribution
of diffracted beams. The same cathode lens is used in the
photoemission electron microscope (PEEM) [2] for accel-
eration of slow photoelectrons. Combination of these two
techniques, in particular in the spectromicroscopic version,
belongs to most excellent tools for surface physics. Fig. 1
shows examples of both PEEM and LEEM images of het-
erogencous surface structures.

The LEEM/PEEM beamline for the Central European
Synchrotron Laboratory (CESLAB) is planned to combine
two basic permanent experimental stations, namely a top
level LEEM/PEEM instrument (Fig. 2) and a spectroscopic
PEEM. The both lines will share the first mirror and mono-
chromator. Detail analysis of the beamline optics will be
performed upon technical data of the undulator, which is
considered of the APPLE II principle (Fig. 3). Preliminar-
ily considered configuration consists of a cylindrical mir-
ror, plane mirror, plane grating and toroidal mirror with the
overall length of 35 to 40 meters.

The photon beam parameters are considered as follows:
energy range 20 to 1900 eV, resolution E/AE > 5000, pho-
ton flux not less than 10" photons/sec: 1mrad-0.1%BW. In
the LEEM/PEEM beamline the minimum spot size should
be below 10 um while in the PEEM beamline it should
reach up to 100 um.

The LEEM/PEEM apparatus will be equipped with im-
aging energy filter, spin polarized electron gun with
field-emission electron source, corrector of basic optical
aberrations, motorized sample stage and aperture manipu-
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Figure 1. Grow of surface films: Pb layer on W (110) in the LEEM mode, electron energy 7 ¢V (a), 11 eV (b), 28 eV (¢), and 42 eV (d);
Cu layer on Mo (110), mercury lamp radiation excited PEEM image, field of view 20 pm (reprinted from [3]).

lators, and specimen parking in the preparation chamber.
The preparation chamber should contain ion beam bom-
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Figure 2. Aberration corrected LEEM/PEEM apparatus (energy
analyzer not shown); reprinted from [3].

bardment, evaporation of layers, simple LEED system and
sample heating and cooling features. The all-electrostatic
PEEM device will also contain the imaging energy filter,
namely the retarding field type, and Hg and He lamps as
auxiliary light sources. The attached preparation chamber
will offer ion beam bombardment, evaporation of adlayers
and specimen heating and cooling.

The beamline is planned for methodological develop-
ment of the low energy electron imaging modes and for
general surface physics as well as analysis and diagnostics
of surface bound nanostructures including the magnetic
ones in the spin polarized mode.

e

© Krystalograficka spole¢nost



&

Beamline for photoemission spectromicroscopy and spin polarized microscopy s45
1. mode: linear horizontal polarization 2 mode; ciroular polatization
Linear: 3;=1 whift= Circular: S=1 Shi fi=h/4

VE e
e
Be NN EEe .____QGQ_Q

3. mode: vertical linear polarization 4. mode linear polarization under variouzangle
Linear: S=-1 Shift=hs 2 shift of magnetic rows antiparallel

S Fosod
.- n n "W L e or polarization

mrder warios arsle
Figure 3. Schemes of the possible polarization modes of a helical undulator with four separately controllable rows of magnets (re-
printed from [4]).
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