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Utilization of Circularly Polarized Synchrotron Radiation in Infrared Region
—Infrared Magnetic Circular Dichroism—

Shin-ichi KIMURA

Graduate School of Science and Technology, Kobe University
UVSOR Facility, Institute for Molecular Science

; Magnetlc c1rcu1ar dlchrmsm (MCD) expenment in the mfrared reglon using synchrotron radlatlon has
been started Smce the off-axis companent of the synchrotron radlatxon is circular: polanzanon initself,a o

: ?,,MCD spectrum in wide energy range can be easﬂy measured by usmg the 1nfrared synchrotron radlatlon

- The experimental method is suitable for the 1nvest1gat10n of strongly correlated electron ‘systems because -
a the electromc structure that onglnates from magnetic many-body interactions spreads in the wide energy
 region near the Fermi level. The experxmental apparatus and the MCD experimental results of CeSb and *

o *GdAs are reported
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Figure 1. Schematic figure of the difference between optical con-
ductivity o (w) (a) and magnetic circular dichroism spectra o, (@)
~o_(w) (b).

BUELOLRINE TR L CE/EFEST » U 78
Bl 4f BT ROFNMEARE_EHOBER (F4E)
DWTHENT %,

2. (RFIEBREAN L DR PIRARST
EAMBENTWA LD, BEFOBER EOKHLIIE

R, BEEOETIIRAREL W5, BuEE» b

BEHRADOD5AETORREEZRORNTRDOONS,

21/D”<E, '//) ’Dh(E; V/)
Dv(Er W) +-Dlz(E; l//)

Pc(E, p)=

ZZT, DJE w) L Dy(E, W) 3, THhEhEEHH
EAER FNCERRE LI TFREETH 5, fixid, UV-
SOR DKF « BEEBERFELOKD L3IV — L HELST,
RUMRBEEOLRVF— L BES T T Fig. 2 1077,

7073 VBRI ERITHE S O, ARV AABTON
XL THbB, £ T, UVSOR BL6AL DEL D A A
7 (A0=+40 mrad, Ay==+30mrad) %\, HREZRE
DAZEOBEORREE (Pc(E)) LFRELLIKT
HE (No(E)) #ROR»ERDI,

Sch(E, W)+ (Dy(E, w) +Dy(E, v))dy
Pc(E)="2

S” (Dy(E, ) +Du(E, v))dy

1

Ne(E) =S”PC<E, W)+ (Dy(E, v) +Du(E, v))dy

Vi



64
<é 10° N A A EL S B 3
-  fu=teV Horizontal polarization 7
@ o N T Vertical polarization
2 3 10 E—= fw=100mev E
28 A
N et \ hu=10meV
T 710 3
L ¢
2 o
© P T N
O @ 10°F -
£
™ :
()) N
= sl
2 10
L I I
100 T s m TmmEEmTcseseeeeo
3 I -
- 80 L |
9 /'/
= .
N 60 .
P
2 hv=1eV
a 40 /0 100meV .
§ ------- 10meV
3 20 e 1meV -
B
© 0 : I B

20 30 40 50
Vertical angle (mrad)

Figure 2. Angle dependence of photon density with horizontal
and vertical polarizations of UVSOR.
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Figure 3. Calculated circular polarization and circularly polarized

photon flux of the‘ several acceptance angles at UVSOR BL6AIL.
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Figure 4. Top view of the UVSOR BL6A1 and the infrared magneto-optical apparatus.

Table 1.
infrared region at UVSOR

Parameters of the magneto-optical apparatus in the

Ot M 100055

Superconducting magnet

Magnetic field

gny;iv(at magl‘i'et“temp".i, of 2 K)
6T (at magnet temp. of 42K)

Bore diameter at R.T.

| 478 mm

Cryostat

o ,Clos ed cycle Hé,‘refritgér‘é.toi
- (Iwatani M310 Special)

‘Temperature range =~

| 6300k

Tempéfﬁtu}e:céntroller e
- (Scientific Instruments

'Ruog‘ diode sensor

Manganin wire heater

Inc. 9650-7) F
Sample size: |2, 3, 4mm
Va'cuum:léi?el ardu;1d7 sample <1x10-6 Pa
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Figure 5. Temperature and magnetic field dependences of reflectiv-

ity spectrum of CeSb as the function of photon energy. Successive
curves are offset by 0.16 for clarity.
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Figure 6. Optical conductivity o(w, T, H) and magnetic circular
dichroism of optical conductivity o+ (w, T, H) of CeSb in the
ferro (F)-magnetic phase (a) and the para (P)-magnetic phase (b).
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Figure 7. Reflectivity spectra of stoichiometric GdAs (s-GdAs) at

6, 200 and 400 K and that of nonstoichiometric GdAs (ns-GdAs) at
6 K.
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Figure 9. (a) Temperature dependence of magnetic circular

dichroism of optical conductivity spectrum of stoichiometric GdAs
at +6 T. The energy splitting (b) and the width (c) of two peaks of
Am;= =1 as the function of temperature.
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