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Fig. 1 (Color online) Schematic drawing of the origin of the mag-
neto-optical effect. @ represents the optical rotation angle!.
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(Color online) (a, b) Schematics of the figure-8 undulator
(a) and the vertical figure-8 (figure-o0) undulator (b). (c)
Schematic of the segmented cross undulator at SPring—8
BLO7LSU. It consists of four figure-8 undulators, four
figure-co undulators, and seven phase shifters [ Reproduced
from Ref. 6].
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Fig. 3 (Color online) (a) Set up of the L-MOKE measurement
with the RAE. The RAE unit comprises a multilayer mirror
and a detector. (b) Typical results of the intensity variation
with rotation angle, x, for an Fe film taken at Azv=710¢eV.
The solid and broken lines represent the profiles obtained
when the magnetic fields were +0.3T (+B) and —0.3 T
(—B), respectively. 0 can be determined from 2 0%=10
(—=B)—6 (+B) for the s wave, 204 =60 (+B) — 60 (—B) for
the p wave, respectively [ Reproduced from Ref. 7].
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Fig. 4 (a) Spectrum of the magneto-optical Kerr rotation angle g
of the buried Fe nanofilm at Fe L, ; edges obtained by meas-
urement. (b) A simulated spectrum of the quantum-
mechanical calculation on Fe metal with the KKR-Green’s
function method. Two dashed lines correspond to the L, and
L absorption edges [ Reproduced from Ref. 7].
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Fig. 5 (Color online) (a) Image of the polarization-modulated

light with the L-MOKE setup. (b) Time dependence of the
retardation § = (7/2) sin 2zvt. The polarization of light with
retardation & varies skew linearly (SL) —right-handed circu-
lar—>SL—left-handed circular—>SL. (c) and (d) Schematic
for why the v and 2v components represent MCD and the
Kerr rotation, respectively. Projections onto the x axis of the
electric field reflected from samples (c) with MCD and (d)
with the Kerr rotation [ Taken from Ref. 15].
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Fig. 6 (Color online) Geometries and results of L-MOKE measurements for the Fe nanofilm at the L edge using the
polarization-modulated light for (a) the s wave and (b) the p wave. Solid and open circles represent the spectra of
Ok (left axis) and &g (right axis), respectively [ Taken from Ref. 15].
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Fig. 7 (Color online) (a) e, spectra of the Fe nanofilm at the L
edge obtained from L-MOKE measurements with
polarization-modulated light. Solid and open circles
represent its real and imaginary parts, respectively. (b) e,
spectra of bulk Fe (bcc) at the L edge obtained using the
first-principles calculation within the KKR formalism. Solid
and broken lines represent its real and imaginary parts,

respectively [Reproduced from Ref. 15].
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New soft X-ray magneto-optical method with the
segmented undulator and its future perspectives

for new light source

Yuya KUBOTA

RIKEN SPring-8 Center, 1-1-1 Kouto Sayo-cho Sayo-gun, Hyogo 679-5148

Iwao MATSUDA The Institute for Solid State Physics, The University of Tokyo, 5-1-5 Kashiwanoha,
Kashiwa, Chiba 277-8581

Abstract We present recent studies of the magneto-optical effect in the soft X-ray energy region with the
segmented cross undulator at SPring—8 BLO7LSU. We have succeeded in developing a new soft
X-ray source with polarization modulation and observing the magnetic circular dichroism and the
optical rotation simultaneously. Moreover, the complex permittivity tensor of Fe was directly de-
termined at L shell absorption edge using the two magneto-optical parameters. We show the
usefulness of the new soft X-ray magneto-optical method compared with the existing one. In
addition, future perspectives of the segmented undulator for new light source will be discussed.
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