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Fig. 1 Hexagonal crystal structure of UPd,Al;. The cleaving plane
is perpendicular to the b axis.
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Fig. 2 a, The angle integrated photoelectron spectroscopy (AIPES)
spectra measured at Av=400 and 800 eV, together with the
calculated Pd 4d and U 5f density of states. b, The procedure
of deriving of the experimental U 5f partial density of states.
The spectrum measured at hv=400¢eV (green curve) has
been subtracted from that measured at Av=2800eV (red
curve). The spectrum measured at #v=400eV has been
broadened to simulate the energy resolution of the spectrum
measured at #v =800 eV. Both spectra have been normalized
so as to match the tail of Pd 4d states located within Ey=2-3
eV with each other. ¢, The obtained U 5f partial density of
states is shown as blue solid curve and is compared with the
calculated U 5f partial DOS.
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Fig. 3 a, the hexagonal Brillouin zone of UPd,Al; in a paramagnetic phase. b, The position of the ARPES scan. The red
curve represents the momentum position of ARPES cut with Av =595 eV. §=0°" corresponds to the L point and 6
=5.4° does the A point. The shaded area indicates the momentum broadening for k | direction due to the finite
electron escape depth. ¢, The density plot of the SX-ARPES spectra measured 20 K. d, The calculated energy dis-
persions to be compared with the experiment. Contribution from the U 5f and Pd 4d states in each band are also

indicated on the color scale.
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Fig. 4 a, ARPES spectra of UPd,Al; measured at 20 K and 100 K. b, ARPES spectra of UNi,Al; measured at 20 K and
100 K. The temperature dependences were observed in UPd,Al; while they were not in UNi,Al;.
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Fig. 5 a-b, ARPES spectra divided by the convoluted Fermi-Dirac
function. ¢—d, Experimental band structure derived by add-
ing the second derivatives of EDC’s and MDC’s in a proper
ratio. Higher intensity part corresponds to the peak position
in the ARPES spectra. The circles indicate the positions of
changes of the band structure in higher binding energy sides.
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Soft X-ray angle resolved photoelectron
spectroscopy study of heavy Fermion
superconductor UPd,Al;

Shin-ichi FUJIMORI?, Yuji SAITOH', Tetsuo OKANE",
Atsushi FUJIMORI"2, Hiroshi YAI\!IAGAMI”, Yoshinori HAGA#%,
Etsuji YAMAMOTO#%, Yoshichika ONUKI®

'Synchrotron Radiation Research Unit, Japan Atomic Energy Agency, Mikazuki, Hyogo 679-5148, Japan
2Department of Physics, University of Tokyo, Hongo, Bunkyo-ku, Tokyo 113-0033, Japan

3Department of Physics, Faculty of Science, Kyoto Sangyo University, Kyoto 603—-8555, Japan
4Advanced Science Research Center, Japan Atomic Energy Agency, Tokai, Ibaraki 319-1195, Japan
5Graduate School of Science, Osaka University, Toyonaka, Osaka 560-0043, Japan

Abstract We have performed angle-resolved photoemission experiments in soft X-ray region (SX-ARPES)
for the heavy Fermion superconductor UPd,Al; to observe its band structure. At low temperatures (20 K),
renormalized quasi-particle bands were observed in the vicinity of the Fermi level. The overall structure of
ARPES spectra including strongly dispersive bands on the higher binding energy sides is fairly well explained
by the band structure calculation treating U 5f electrons as being itinerant. This suggests that itinerant
description is a reasonable approach to understand their electronic properties at low temperatures. On the
other hand, at high temperatures (100 K), the quasi-particle bands moved toward higher binding energies,
and became less dispersive. This suggests that the U 5f electrons change their character from itinerant one at
low temperatures to localized one at high temperatures. These results give important information for the un-
derstanding of the unconventional superconductivity in this compound.
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