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Hiroshima Synchrotron Radiation Center

Compact Eectron Storage Ring "HISOR"
Electron beam energy: 700 MeV
Maximum beam current: 200 mA
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30 eV ~ 300 eV

* Parameters of the linear undulator at HISOR

Period length (Ay)
Number of periods
Total length®

Gap distance

MAX. magnetic field
Magnet material

57 mm

H

2354.2 mm

30 ~ 200 mm

041 T

Nd-Fe-B (NEOMAX-44H}

*including correction magnets






Schematic optical layout of the linear undulator beamline
BL-1 at HISOR
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Measured photon fiux at the sample position of BL-1, HISOR
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~ Intensity (_arb.units)
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Intensity (arb.units)
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~ Intensity (arb.units)
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‘Intensity (arb.units)
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Low-temperature high-resolution photoemission spectroscopy
measurement system (ESCA200) at HISOR BL-1

Liquid He Cryostat

He Lamp
(GAMMADATA-SCIENTA, VUVS000) T Sample Bank

Analyzer Chamber Sample Chamber  Preparation Chamber
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H. Kumigashira et al. Phys. Rev. Lett. 87 (2001) 067206-1
Hel&Hell, Polycrystal, Scraped Surface, AE =8 meV, 13.5K
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J. ~J. Yeh:
. Atomic Calculation of Photoionization Cross-Sections
and Asymmetry Parameters

(Gordon and Breach Science Publishers, 1993)
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Samples

CeRhAs g OELEG kgTk ~130 meV
Bridgrhan EICK YRR

RECEE. FHRE
- = T. Sasakawa et al., (unpublished).

Bridgman & IC & U ERL,

REGHE. BRE WEE
= T. Takabatake et al. Physica B 206&207 (1995) 804.

Tm ~ 120 K, 20 K (a-axis)

- CePtSn HER  GH&E kpTk < 1 meV
Czochralski SEIC & U R,

RAGHE. SHE LB
= T. Takabatake et al. Physica B 183 (1993)108.

TN=75K

kgTk: Kondo temperature estimated from magnetic measurements



Experimental

Linear undulator beamiine BL-1 at HISOR

ESCA200 (GAMMADATA-SCIENA)

~ Total energy resolution:
AE=16-18meVathv=122eV
AE =18 - 20 meV at hv = 126 eV

Temperature: 10 K- 12K
Fractured surface

Pressure: 5 x 10710 Torr

Energy calibration was done using the Fermi edge of Au.
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~0.8 mm ~B6 pum

CeRhSb single crystal CeRhSb single crystal
fractured surface fractured surface
%125 %1500

CeRhSb single crystal
scraped surface
x40

SEMO011119
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CeMX valence band spectra at hv = 126 eV
Enhanced Ce 4f derived states

AE = 18 - 20 meV
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Intensity (arb.units)
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CeMX Ce 4f' spectra at hv = 126 eV
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Spectral DOS

CeMX Ce 4f1 spectral DOS at Ep

Kondo temp.
estimated
from magnetic
measurements

kgTy ~ 130 meV
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Spectral DOS

1.1

Crystal Field splitting in CePtSn
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Crystal structures of single-plane high-Tc cuprates

T'-phase

(b) THI (c) T*Hl

Lag.xSrxCuO4 I2E  Neo.CexCuO4 5&  SmLayxSrCuOs 75 &



Fermi Surface Crossing HISOR BL1

of SmLaD_ESru‘EGuq‘ (T*-cuprate) . hv=555eV
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Crystal structure of y -Mo4014

H.-K. Fun et al. Powder Diffr. 14, (1999) 284.

HDU4
tetrahedron

Charge density wave

M. inoue et al. Phys. Status Solidi (b) 148, (1988) 659.

3

CDw “Normal

:

=
o
o
(7]
plaXjullem) ————»
.

c= 6.7516

o=0g+ A exp[-AR (T) /kgT]

AR (T) =AR (0)[ (1-(T/Tgq) 21
- Ap (0) =9.5 meV

b Nesting vector: q4 = ( 0, 0.23b", 0)



a0’

ARPES of y -Mo4014

raw spectra smoosed spectra

10.88 degree

alongI'-Z (c*)  normalized by area




Dispersion curve of y-Mo,O,, along c*-axis
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CeTIn; : quasi-2D Ce compounds

crystal structure l
CeRhIns, Celrins Celn;

@ Ce
® RhotIr

lattice constants
Celn, a=4.689A |
CeRhIng a=4.652A, ¢=7.542
Celrln, a=4.666A, c=7.517A

HoCoGa,-type structure AuCu, structure

 quasi-two-dimensional electronic structure
 CeRhin_ experiences a chemical pressure of ~14kbar relative to Celn,
« Celring corresponds to the pressure-induced CeRhin,




| Experimental

| ~» Samples
single crystals (dimensions of ~2mm x 2mm x 2mm)

grown by self-flux method
cleaved in situ

Brillouin zone

«  Photoemission experiments

1. angle-resolved photoemission experiments
BL-23SU PES station @Spring-8
He | (kv = 21.2 eV), Hell (kv = 40.8 eV)
energy resolution : 15 meV
sample temperature : ~15 K

2. angle-resolved resonant photoemission experiments
HiSOR BL-1
hv = 122 eV (on-resonance), hv = 115 eV (off-resonance)

energy resolution : 30 meV(hv = 122 eV),
50 meV (hv =115 eV)

sample temperature : 10 K




| Celring : ARPES (He lamp)

Photoemission Intensity (arb. units)
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Celring :

4d-4/ resonant ARPES (HISOR BL1)

off-resonance

on-resonance (near E;)

Photoemission Intensity (arb. units)
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g BL-1
hv = 26 ~ 300 eV SES2002, ESCA200

BL-9 BE  TK~RT
hv=4~40eV IXRNVF—SRE :2-4meV
M : £0.1°

AE ~5-20 meV
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