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A new PEEM (photoemission electron microscope) system Stereo-PEEM (Fig. 1) to
obtain three-dimensional (3D) atomic structure as well as 3D electronic structure in addition to
the image of microscopic-materials is described. Stereo-atomscopy [1] is a newly developed
method to take stereo-photograph of atomic arrangement by measuring two-dimensional
photoelectron angular distribution (PEAD) excited by circularly polarized soft x-rays. The
forward-focusing peaks in PEAD rotate by the same amount as the parallax in a stereo-view.
These patterns in a wide-angle PEAD can be used as photoelectron diffraction or holography
patterns, and enable us to analyze atomic structure in detail. The display-type spherical mirror
analyzer (DIANA) can show these patterns directly on the screen without any computer process.
When we use ultraviolet light as an excitation source we can obtain 3D band structure or Fermi
surface mapping of valence band. Recent PEEM can also display Fermi surfaces, but cannot
display stereo photograph or photoelectron diffraction patterns in a wide angle because its
acceptance angle decreases to around 15 degrees when the kinetic energy increases to around
1000 eV.

We have succeeded to develope an
aberration-free  large acceptance angle
objective lens [2,3]. Combination of this
objective lens and lens system can be used
to make PEEM image with large acceptance
angles even at high kinetic energies. When
we select electrons from microscopic-area
using field aperture, it realizes a
Stereo-PEEM to obtain three-dimensional
atomic and electronic  structure  of
microscopic-materials. Recent result of the
lens system is described.
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