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We introduce our laser excited ultrahigh resolution photoemission spectrometer constructed at ISSP. Using a newly de-
veloped laser system and an analyzer, we have achieved an energy resolution of 360 peV that is the highest one in the
world. This system has many advantages, high intensity, bulk sensitivity, etc. No differences were observed in the pho-
toemission spectra of Nb samples with and without surface treatment. Many advantages of laser and its high-energy resolu-

tion and bulk sensitivity demonstrate the potential of photoemission spectroscopy.
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Table 1.

Specification of the laser.

Property

Spot size
Photon energy
Line width
Photon numbers
Repetition ratio
Polarization

0.2 um (diffraction limit)—0.5 mm

6.994 eV

260 peV (100 peV : using etalon)
2.2X10% photons/sec (several 100 times of He lamp)

80 MHz

vertical, horizontal, circular

.long range
~ 1/r (Coulomb
interaction)

UV-laser = . e%e

photoelectron

sample

Fig. 1. Diagram of space charge effect. Increase of photo-

electrons, causes long range interaction between pho-
toelectrons, and thus the photoelectrons lose infor-
mation of the initial state.
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Fig. 2. Laser excited photoemission spectrometer built at

ISSP, University of Tokyo.
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Fig.3. Schematic diagram of laser excited photoemission

spectrometer.
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Fig. 4. (circle) Photoemission spectrum of gold near Fermi
level using laser excited photoemission spectrometer.
(solid line) Calculated spectrum of Fermi-Dirac func-
tion at 2.9 K convoluted by the Gaussian that
FWHM of 360 peV. Broken line shows the spectrum
of gold at 5.3 K (AE = 1.4 meV) using photoemis-
sion spectrometer with He discharge lamp built at
ISSP in 1999, which had the world highest energy
resolution of 1.4 meV (present record is 1.3 meV).
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Fig.5. Photoemission spectra of niobium at the supercon-

ducting state. (black line) Spectrum with surface
preparation by scraping. (gray line) Spectrum with-
out surface preparation (As it was in the atmos-
phere).
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