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High-Resolution Photoemission Spectroscopy

Takayoshi YOKOYA and Takashi TAKAHASHI
Department of Physics, Tohoku University

We explain the high-energy-resolution angle-resolved photoemission spectrometer

constructed at Tohoku University, with particular stress on the experimental techniques

necessary for achieving the high energy resolution of 10 meV. The experimental result

of an oxide high-Tc superconductor obtained with the spectrometer is shown as an

example to exhibit the performance of the spectrometer. In order to see the present

status of the high-resolution photoemission spectrometer in the world, we describe the

ultrahigh-energy-resolution photoemission spectrometer at Wisconsin Synchrotron

Radiation Center which yields the energy resolution of 6 meV.
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Fig.1 Schematic diagram of a low - temperature
high - energy - resolution photoemission spec-
trometer constructed at Tohoku University.
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Fig.2 Photoemission spectrum of gold in the vicinity
of the Fermi level measured at 20K (dots). The
solid line shows the result of a numerical
simulation, where a step function is convoluted
by a Gaussian with the width (FWHM) of
15meV.
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Fig.3 High-resolution angle-resolved photoemission
spectra of a Bi:.Sr.CaCu,0; single crystal
(Tc=86.4K) in the vicinity of the Fermi level
measured at 100K (normal state, shown by
open circles) and 20K (superconducting state,
solid circles). Photoemission spectra were
recorded at the three points in the Brillouin
zone (see the inset, points A, B, and C for the
I'X, T'M, and T directions, respectively),
where a series of photoemission spectra with
respect to the polar angel in normal state show
the Fermi- level crossing of a band.
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Fig.4 Schematic diagram of a low — temperature
ultrahigh — energy — resolution angle-resolved
photoemission spectrometer at Wisconsin Syn-
chrotron Radiation Center.
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