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Fig. 1 (Color online) Schematic representation of the RIXS
process; (a) K edge and (b) L edge.
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Fig. 2 (Color online) Schematic picture of the magnetic excitation
at the Cu L-edge. (a) spin-flip, (b) spin-conserving.
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Fig. 3 (Color online) q dependence of YV (w;; q, w) and Y@ (w3
q w).
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Fig. 4 (Color online) (a) A schematic illustration of the ex-
perimental geometry. (b) RIXS spectra of Sr,CuO,Cl, at the
Cu L; edge with q=(0.73, 0)2V. Circles are replotted from
the experiment? .
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Fig. 5 (Color online) RIXS spectra of La,CuO, at the Cu L; edge
along q = (1, 1) direction. Circles are extracted from the
experiment’).
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Fig. 6 (Color online) Schematic illustrations of (a) spin ladder
model and (b) experimental geometry. In (a), the filled cir-
cle represents the core hole site while shaded circles are the
sites included in the projected excitations.
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Fig. 8 (Color online) Experimental RIXS spectra at the Cu Ls-
edge: (a) underdoped and optimal doped Bi,Sr,CaCu,Og. 5
(Bi2212)?. (b) Undoped Nd; ,Ba; 3Cu;04 (NdBCOg4) and
underdoped YBa,Cu;0¢6 (YBCOg44)®.
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IEfLEDHAERZME L THKFICE C 5728 [Fig. 1(a) ],
RIXS 27 Fovid, HEAEBEBIE O 3d | B I Hpl
TAHEW LI -7, S OMBED LRI RIXS 23\ T
ladder K% B L EiF 5 &, 3dBFOER & HEOMIZ
IXREEZE D D 728 [Fig. 1(b) ], ZEHHBIBIR & 75 -
T D AR PIIVBREORBMEONG, Tabb, HEME
BAREHUIC FLl 4 AIHICIE, wi, o, Q EEE S5 DR
THREPH T ENRBINTWAY, ZoORITHE L L
TFCA DR &L, LOHEALRFLROHFESIT A
LD EEZEZOLNDD, BAWLICAESEOFRETH 5,

4. BYI[C

RIXS 12 & 2 Rt O E5BfE 1L, 1 ZADEIFRT £ T
D, INSEROBEREFHHR L/, Loz HxIRD
5, BIEETIE, F—TRICBT5/85<7 / /OB
D& DT, RIXS72 6 TIROF R A0 LR e« &
WETEL LD TE, TLEWRERT XILF—Ff#
BERIHIC—HMHESINOOHLEVIELALEREL
LB DD, TNICE DRV -7 27 5/ VOEFES R E
EDOGEEOREEDF L, BB REAO BRI
LHEIED T OPEOEEROFEMIC, RIXSERET &
THHABEAEABHIN T Z BRI N5,

RIXS 7 — 4 O B0 AL, HEREE M ET
57201, AT PV OYERE Y RIL T 5008
T, ZOMMICHEROMITZNIE L 45K TH 5,
AR TR ZORAD—H AN L e IEF— TR AHEIC
BWTC, REAC VR Z QWIS BIT T, %R AT
PIVEEEMICHETE /2, BEETFRICH T 5 RIXS A
X7 FIVIZOWTOMERIT £ 2SO WiE D T, /8
IRT VRO L SEOMEEFEOLIHNRS
Vo AR THBRIFTHFETSHI SADERESRBILA
WZIir B RIXS it ans C w2 lifF L T 5,

Ko BT HICH2D, Hx kT, BmHEE &
DIERAHAFLETL I, BT, M. Grioni K& (Lausanne
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Magnetic excitations probed by resonant
inelastic soft x-ray scattering from high-T.

superconducting cuprates

Jun-ichi IGARASHI

Faculty of Science, Ibaraki University,
2-1-1 Bunkyo, Mito, Ibaraki 310-8512, Japan

Tatsuya NAGAOQO School of Science and Technology, Gunma University,
1-5-1 Tenjin-cho, Kiryu, Gunma 376-8515, Japan

Abstract

Recently, due to the experimental improvement of the energy resolution, the resonant inelastic
scattering (RIXS) spectra originated from the magnetic excitations have been reported at the Cu
L-edge from the high-T¢ superconducting cuprates. In undoped systems, it is found that the
energy profile of RIXS spectrum brought about by the magnon excitation varies its shape depend-
ing on the wave number of x-ray. Quite recently, the similar excitation spectra have been reported
from the superconducting phase, which are interpreted as the consequence of the paramagnon
excitation. A microscopic theory of RIXS accounting for the magnetic excitation developed by the
present authors is explained, which is beyond the fast collision approximation.
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