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Ex am i na tion of solid sur faces with very slow elec trons in
the en ergy range of tens and units of eV is a very pow er ful
method of in ves ti ga tion of both crys tal line and elec tronic
struc ture of the sur face as well as of pro cesses con nected
with dy namic phe nom ena like lat tice re con struc tion, phase
tran si tions, ad sorp tion, desorption, pre cip i ta tion or seg re -
ga tion of adatoms in crys tals, sub li ma tion or grow of sur -
face lay ers and thin films, etc. Well es tab lished tool for
these stud ies is the low en ergy elec tron mi cro scope
(LEEM) [1] il lu mi nat ing the sur face with co her ent pla nar
wave of very slow elec trons. The key el e ment here is the
cath ode lens re tard ing the pri mary elec tron beam to the de -
sired very low en ergy and ac cel er at ing the emit ted elec -
trons, usu ally of a highly anisotropic an gu lar dis tri bu tion
of dif fracted beams. The same cath ode lens is used in the
photoemission elec tron mi cro scope (PEEM) [2] for ac cel -
er a tion of slow photoelectrons. Com bi na tion of these two
tech niques, in par tic u lar in the spectromicroscopic ver sion, 
be longs to most ex cel lent tools for sur face phys ics. Fig. 1
shows ex am ples of both PEEM and LEEM im ages of het -
er o ge neous sur face struc tures.

The LEEM/PEEM beamline for the Cen tral Eu ro pean
Syn chro tron Lab o ra tory (CESLAB) is planned to com bine
two ba sic per ma nent ex per i men tal sta tions, namely a top
level LEEM/PEEM in stru ment (Fig. 2) and a spec tro scopic 
PEEM. The both lines will share the first mir ror and mono -
chro ma tor. De tail anal y sis of the beamline op tics will be
per formed upon tech ni cal data of the undulator, which is
con sid ered of the APPLE II prin ci ple (Fig. 3). Pre lim i nar -
ily con sid ered con fig u ra tion con sists of a cy lin dri cal mir -
ror, plane mir ror, plane grat ing and to roid al mirror with the
overall length of 35 to 40 meters. 

The pho ton beam pa ram e ters are con sid ered as fol lows: 

en ergy range 20 to 1900 eV, res o lu tion E/DE > 5000, pho -
ton flux not less than 1014 pho tons/sec·1mrad·0.1%BW. In
the LEEM/PEEM beamline the min i mum spot size should

be be low 10 mm while in the PEEM beamline it should

reach up to 100 mm. 
The LEEM/PEEM ap pa ra tus will be equipped with im -

ag ing en ergy fil ter, spin po lar ized elec tron gun with
field-emis sion elec tron source, corrector of ba sic op ti cal
ab er ra tions, mo tor ized sam ple stage and ap er ture ma nip u -

la tors, and spec i men park ing in the prep a ra tion cham ber.
The prep a ra tion cham ber should con tain ion beam bom -

bard ment, evap o ra tion of lay ers, sim ple LEED sys tem and
sam ple heat ing and cool ing fea tures. The all-elec tro static
PEEM de vice will also con tain the im ag ing en ergy fil ter,
namely the re tard ing field type, and Hg and He lamps as
aux il iary light sources. The at tached prep a ra tion cham ber
will of fer ion beam bom bard ment, evaporation of adlayers
and specimen heating and cooling.

The beamline is planned for meth od olog i cal de vel op -
ment of the low en ergy elec tron im ag ing modes and for
gen eral sur face phys ics as well as anal y sis and di ag nos tics
of sur face bound nanostructures in clud ing the mag netic
ones in the spin po lar ized mode.
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Fig ure 2. Ab er ra tion cor rected LEEM/PEEM ap pa ra tus (en ergy
an a lyzer not shown); re printed from [3].

Fig ure 1. Grow of sur face films: Pb layer on W (110) in the LEEM mode, elec tron en ergy 7 eV (a), 11 eV (b), 28 eV (c), and 42 eV (d);

Cu layer on Mo (110), mer cury lamp ra di a tion ex cited PEEM im age, field of view 20 mm (re printed from [3]).
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Fig ure 3. Schemes of the pos si ble po lar iza tion modes of a he li cal undulator with four sep a rately con trol la ble rows of mag nets (re -
printed from [4]).


