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Photoemission electron microscopy (PEEM) using ultraviolet light has been developed for imaging the surface
chemical reactions. Recently, the combination of the PEEM techniques and the synchrotron radiation (SR) light,
vacuum-ultraviolet (VUV) or low-energy soft X-ray, enables us to image the surface chemical states by detecting the
photoelectrons from shallow core levels. Our PEEM system using higher energy X-ray at SPring-8 BL15XU was de-
signed in order to make the identification of XPS peaks easy and to obtain photoelectrons from deeper layers or inter-
faces. In this work, we indicate the detail of PEEM objective lens that covers keV electrons excited by high energy SR

light.
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Fig. 1

Brilliance of the revolver undulator at SPring-8 BL15XU. This shows the two

undulators; one is the helical undulator and the other is the planar undulator
which aso generates higher order 3rd and 5th photons. Photon energy depends

on the magnet gap of 20-150 mm.
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Fig. 2 Example of relationship of calculated spatial resolution and initial
kinetic energy of photoelectrons for various types of objective
lenses. “Magnetic lens” is the objective magnetic lens without any
acceleration by electrostatic field. “ Cathode lens” is the simple cath-
ode lens without any magnetic field. “E B lens (E-field on sam-
ple)” means the combined objective lens which has the electrostatic
field on a sample. “E0 B lens (E-field shielded)” means the com-
bined objective which is free from the electrostatic field on sample.
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Fig. 3 (a) Schematic figure of the XPEEM objective lens
combined with a magnetic immersion lens and a cath-
ode lens. (b) Magnified figure of the XPEEM objec-
tive lens under the condition that the sample is free
from the electrostatic field and photoelectrons are ac-
celerated between the outer polepiece and the inner
one. The diagram shows the magnetic field on axis at
507 AT and the electrostatic potential on axis. The
trgjectory calculation is done for 1 keV electrons.
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Tablel Calculation of properties of the combined objective
lens according to the electric field on a sample. The
calculated properties are the spherical aberration co-
efficient Cs, the chromatic aberration coefficient Cc
and the spatial resolution for 1 keV photoelectrons.

Cs Cc Resolution
(mm) (mm) (nm)
E-field on sample 15 0.38 4.2
E-field shielded 3.0 16 8.7
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Fig. 4 Schematic figure of the present XPEEM system. OL1 means
the main objective lens and OL2 means the sub objective lens
inFig. 3 (8). Electron gun and the beam splitter are used for the

LEEM measurement.
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Fig.5

LEEM image of the Cu 2000 mesh under the condition. Primary electron energy is 200 eV and

the objective lens is used under the condition that [0 10 kV voltage is applied on the sample.
The exposure time is 0.03 s. The magnified image is shown in the upper right.
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