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Bulk Sensitive Photoemission Spectroscopy of Strongly Correlated
Materials Realized by High Resolution Soft X-ray Synchrotron Radiation

Shigemasa SUGA, Akira SEKIYAMA and Shin IMADA

Division of Materials Physics, Graduate School of Engineering Science, Osaka University

High brilliance and high photon flux soft X-ray is now available by use of undulator radiation from the third generation
synchrotron light source. By use of the state of the art monochromator and electron analyzer, unprecedented resolution
photoemission spectroscopy is now possible for the excitations above several hundred eV. For example, the total energy
resolution of better than 80 meV is achieved at 880 eV. Such PES measurements have shown the bulk sensitivity in many
materials and provided spectra being much different from the surface sensitive spectra so far obtained below about 100 eV
or by He II and I light sources. Consequently, the discussion of genuine bulk electronic states of strongly correlated
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materials became feasible.
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Figure 2. HPES of YbAIl; measured at hv=102 eV2Y, Upper
panel: experimental results. Lowerpanel: deconvoluted results.
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Figure 4. Bulk sensitive 3d—4f RPES (full circles) and surface sen-

sitive 4d—4f RPES (empty circles) of Ce 4f spectra of CeRu,Si, and
CeRu, with Tg~20K and >1000 K.
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Figure 5. Bulk sensitive 3d—4f RPES compared with the surface

sensitive 4d-4f RPES of CePdX (X=P, As, Sb). Experimental
spectra are deconvoluted to bulk and surface components by the
help of NCA calculation?®,

COBPADOANY FRXDp /Ny FOREEEIIIEL
WOXBTFHEPOFHETELDT, Thwd &ic Cedf
L INDBIEERT L ORKO T HIVFE—KEHZ T T IU1L
LTE2% XOpHulk DRBDOSH Pd D d il & D
BREDKECT ERBARY FIVEEDT ¢ v F L0 5h
%)%, NCA FHE CBE S N/ AT FILO KRR
REERHNCHR TE 55, ZOK%E Tl 3d-4f RPES
TIE60~T0% LA LA/ SV 7 B4 T A DI LT, 4d—4f
RPES Tz £ Z60% L EREMEEST TH 5 &850
Bo EIZOHEITIE Ep i TIESEIICIE, HAHEE
IV BFIRREEDT 2 A FPMKEVWEF 2%, ZOFNCH
HNAH LD ICHEMAEEF R TIIERETF AN FIVE/NILY
B5 & RER S ICAFNEE R SBECE 2008, BFW
HEELKHERTELHLT-> TS, TODITIRE
hy BEFH 2T TRBEAR 5T, X BT TF5HK
BARAIRTH 5,

5. Sri«Ca,VO; ® 3d EBFIKEE
HEERUBTFRELLATHEO E2LLIGHD E
O HEERE VO 3d EBRERBALGWRD 3d EIRRE
THH Do mimBEERBY) & 706 A THRD 2 Bl
SRR EER YR T N T AN A - Mn Bt is &
D7V 7 TOBFRENTIER L BR S FFon T 5%, &
BeRBLew CldEAHOBEFRET VLB S—=TF
B A RS & L THRRS N 52, ey < 3d REEIE
I IE O2p RAE L IRBL TWA 2, S 561 3d BFHD
77—V RFEUIZ XD lower /N\/N— F/3V F & upper 7\
IN—=FENVFIZHHEL TE D INBPRWER SRR

WA H15%5% 15 (2002)

T
® hv=900sV
O hy=270eV
—_— =408V
wh‘\-’=21zev

photoemission intensity (arb.units)

3 2 1

binding energy (eV)
Figure 6. High-resolution photoemission spectra near Ex of Sr;_
Ca,VOj; on scraped surface taken at hv =900, 270, 40.8 and 21.2 eV.
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Figure 7. Comparison of the bulk V 3d spectrum with the V 3d
partial density of states (dashed curve) for SrVO; obtained from the
band-structure calculation. The solid curve in the lower panel shows
the narrowed V 3d partial density of states by a factor of 0.7.
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