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Fig. 1 Fermi surface (FS) of Sr,RuQ,. (a) Calculated FS by LDA
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Fig. 2 (a) and (b) Schematic illustration of the band renormalizations due to the electron-electron and electron-boson
interactions in the large-energy scale (a) and near the Fermi level (b). After Iwasawa et al., 20139.
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Fig. 3 (a) and (b) ARPES image plot of Sr,RuO, taken at 88 eV
and 10 K with p- and s-polarization, respectively. (c) and
(d) Real and imaginary parts of the self-energy derived from
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Fig. 5 (a) The y-band dispersion of Sr,RuQ, obtained from high-
resolution ARPES taken at 42 ¢V and 10 K with s-polariza-
tion, together with the model and LDA dispersions. (b) The
real-part of the self-energies derived from the dispersions
shown in (a). After Iwasawa ef al., 20139.

0y AT+ A VAR,
IEBI = mirprs/Mitode — 1 =0.41 @n

L, ADR&Ei7z 9,

Fig. 5(b) (%, Fig.5(a) TRL 72 3 2D 5 #EItR (earpEs
(k), emodel (), eLpa(k)) #HWCEB LD T FIVF—
DEHTH% (Zi(w) = earprs (k) —erpa (k), Ziei(w) =
entodel (k) — e1pa (k) , 25p1(@) = earprs (k) — &voae (k) ) o S
BIC, Zip(w) & (@) + Zpe (@) BERICRES T L
PHL, EROFETEONDS Sip(w) 28, “H” OFET
s NV VHAEEATIRZL, HLET “EW b oI
MWELNC EDRHRERTE %,

FRRIZ, Zpp(w) & Zgpi(w) OFREIS &, S (w) &
—HT b5, COKRENPS, BIHTHRLAEZA~OHDT
TIVF —ENTICBE T 23w O XA T E 5, E/2,
Er il B AHCZRXIVF—DOETOW G 0 HROIZFE A
FHIL, Mt=3.1, Ager=2.0, Agg=1.1, Agp=0.3647¢
D, BREE»HRDIMEEDEST S,

COEDIC, y N/ FRET - EFHLFERICLSET
NV FOREVARITINZ, BT « RN VHEERIC X 58
FIAMEEOHANREE WA, JhICHLT, /3
FIZEF « R VHAEERICKA2EF SV EFDOT )b I HE
LR 7 & P BE Tld <Y, dHVA R TR
NI-AEEOMKRIIEICET « ETHAEFERICL2ET
NV FOBORAARITEET S EEZOND, FxlT,
SroRuO, DE T« RV HEIERNSK 3 %3 FEORT;
M2, COROBIRERELYMHTAFELNDICLS %
2 T\W5h,

6. FLHLESHRDRE
jiﬁ%“@i, Zﬁ(%}j‘é ARPES %ﬂa\,\’cy SrgRuO4 @%E%:H(

156 © #&t May 2013 Vol.26 No.3



BHE T BEIAABFHAICE D RuBR(EMBEEE(CH T 2 EFIKE

R, RIS, EF - EFHOAFEREETF « NV VHEFERD
TR 2 T - 727910, “B’” OFF « NV UHAEERZ
fekOBHFHETIE, U+ige) ZRHENHES NS, O
NET, y NV FD “Eiy” BTN VHEIEHOM
& (Jgp) 1304TH A LS TWAY, LhL, &
T e ETHAMHOEEZTE LMD ANSLZ LIZLD,
“B” O (Agp) 3EESE (Agm=1) TH 5 PR
Iz, T, EHOBBWLKELSERTLHER LS
Z26bN%, 5%, BB LERBEEAREIILDEL
7o AEBIE F R EIC 5\ T, ARPES # W /- & T8
DR x> RE T WELDH EFHE 2 BN b,

— T, TOIIICHFICKERBEETRRZL L ED
D, EWOMERD B, LD « D ARPES £ RICHA W
T, BT LERORY VE—F LOMEPREIN T
50, 2%, &@E, BHEL/ ‘B OFET - KRV VHEE
TEROREEERIT, BRORY vV E—F O & ER OB
ThbHEEZLND, 5HIET, ThOOEBORY VE—
FOEEER 7ML C, EEMid5Z ik, @8
RENCEHCB 54 50 Vv DOTE— F OBENAIBRIC /R 5D
Tlid 7w L T 5,

B

AWFFEL, PEEBMREHIIENT O®F B RBTR, RAER
K, s F RO BB, IR RS BAHEREDEIE
v 2 — (HiSOR) OEHEMRK, ARKAFXK, &0

BERH

LEERFHRFAHFHREE 5 — « Bi%
E-mail: h-iwasawa@hiroshima-u.ac.jp
= EEE, KBFHk, &8
(B ]

20084, HHUHEBLA B AE R RHE L FR
BET, ELE (B%), 2008420094,
IR B RF AR AR 2 —, HARY
=B R AIBFIE B, 20094F, R EK
B2 v % —, R, 2010
i, FREEBI#EL, 201248 1 0 Bk,

FEBHC L ORFAPIIETH S, Eo, ARRTHMALIZT—X
(&, HiSOR @ BL-1 Otk fr ARPES %% & % J v THl
ELZLDOTHY, REEOHEF « MELICED-72%<
ORZBEAICOLE D EHOFTEEL 7240,

ZEM

1) S. Hiifner: Photoelectron Spectroscopy (Springer, Berlin,
2003).
2) A. Damascelli, Z. Hussain and Z.-X. Shen: Rev. Mod. Phys.
75, 473 (2003).
3) Very High Resolution Photoelectron Spectroscopy, edited
by S. Hiifner (Springer-Verlag, Berlin, 2007).
4) A. P. Mackenzie and Y. Maeno: Rev. Mod. Phys. 75, 657
(2003).
5) Y. Maeno, S. Kittaka, T. Nomura, S. Yonezawa and K. Ishi-
da: J. Phys. Soc. Jpn. 81, 011009 (2012).
6) H. Iwasawa, K. Shimada ef al.: in preparation.
7) H. Iwasawa ef al.: Phys. Rev. Lett. 105, 226406 (2010).
8) T. Valla, A. V. Fedorov, P. D. Johnson and S. L. Hulbert:
Phys. Rev. Lett. 83, 2085 (1999); A. Lanzara ef al.: Nature
412, 510 (2001); P. D. Johnson ef al.: Phys. Rev. Lett. 87,
177007 (2001).
9) H. Iwasawa ef al.: Sci. Rep. 3, 1930 (2013).
10) H. Iwasawa ef al.: Phys. Rev. Lett. 109, 066404 (2012).
11) 10 NO5| k% 2,
12) T. Yokoya et al.: Phys. Rev. B 53, 8151 (1996).
13) M. W. Haverkort ef al.: Phys. Rev. Lett. 101, 026406
(2008); T. Oguchi: J. Phys. Soc. Jpn. 78, 044702 (2009).
14) Y. Aiura ef al.: J. Phys. Soc. Jpn. 79, 123702 (2010).
15) N. J. C. Ingle et al.: Phys. Rev. B 72, 205114 (2005).

i ELT

() EEER TR G BTERT » B ERAMTHIE
EPY - BILMTINA ZTIWN—TR

E-mail: y.aiura@aist.go.jp

5 EEE, AKBFHRL

[REE]

19904 B K 7K S Be 4 BE - WF JE BH oy B
FHBEEREE L (), 19904~
2001475 ¥ B 6 & BFZEFT LEBFIEE .
20014F—-20124F (fh) g ZER: Ak & B F2RT £
EZE R, 20124F & 0 B,

WK May 2013 Vol.26 No.3 157



Electronic structures of ruthenate
superconductor studied by synchrotron
radiation photoemission spectroscopy
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Abstract By means of angle-resolved photoemission spectroscopy (ARPES) utilizing the photon-energy
tunability and linear polarization of synchrotron radiation, complex multiband electronic states can
be disentangled, allowing us to analyze the electron self-energy quantitatively. In this article, we
will review a derivation of ARPES self-energy, and describe the problem and improvement of the
conventional method. We will also demonstrate the ““true’’ coupling strength for the electron-bos-
on interaction by properly taking into account the contribution from the electron-electron interac-
tion in ruthenate superconductor (Sr,RuQ,).
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