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Magnetic x-ray absorption fine structure

Hiroshi MARUYAMA

Department of Physics, Faculty of Science, Okayama University

Experimental studies of magnetic X-ray absorption fine structure (magnetic XAFS) in

hard X-ray region are reviewed with an emphasis on application to magnetism. X-ray

magnetic circular dichroism provided by the magnetic XAFS is demonstrated to be a

powerful thchnique for investigating local electronic and magnetic states. Several topics

of various magnetic materials composed of 3d-, 4f and S5d-elements are displayed.
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Fig.2 X-ray absorption spectrum (a) and magnetic circular dichroism (b) at

the K-edge of pure iron.

Experimental spectra after Schiitz et al.” (solid line) and theory

(broken line). (After ref, 11)
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Fig.4 XMCD (upper) and XANES (lower) spectra at the Fe K-edge in YIG

and magnetite.

wwEEdonbd, 3Fe*(N[2Fe* (1)]05,
Fe* (1)[Fe* (T)Fe* (1)]0,, ZZ7T, A[BIOy &
FRo LIEa, AWV A MIAEAAE, Bl STHiK
FIEZEW%T 5, BIRINmRSEL 4 AN B
FRIN GRS E I N STHARLE IZACAL U7z Fe £ 4
VOBTIREAXKMLTWEEELI LN S,
XMCD AN ML atird 2FIik-> T, w5

Wk > THHEUIFeA A Y DERE VIREE3d B,
BT 2 1EmAE o 5,

4. AMfFITEHEITEDLRLH

o HHETTR O LR, 5O E U BEEE
YER &R T 2 2p NREERIY S DREE T H 5 7c
OIZREBHSHIRIPFTEE, 72, Ht
KR EEZL 5FREAL U BOKE O 404K
A RO BT OMAIEREZL 5 2 WL,
TS5 XAFS D ZARHISHAIERHE LTV 5,

4.1

HLELEY

HTEHEBBEEE S DAY TIER,Coy (R =
Ce, Pr, Nd, Sm, Gd, Tb, Ho, Er, Tm) ¥, 5 ~X—

ZF$HRFe, (R = Ce, Gd, Lu) ',
075 EORENMTHON TN S, K5

Fem
a=x7te

}l/%?]‘j‘o Z k.,f #ﬂﬁmi L3 é: Lz T2:-

KU FRIEY, Nd,

Rz COn

B AT THE LIRINGED XMCD A7 K

1IZA

=& NTW3B, Schitz 5DEFIVICED &,
A EVHRBRDIHBNARY MUVZES T 5151,

AT ME—ET 5139 TH 5, Ce, GAdDH
BREL-HELTWAEY, ZOMoFmIETIEZ
DFRIZIE > TV, F /e, IERFSD XMCD 37
THD R Y Vot emE R IO U TIZE
FLTWBHEE2RL, FtELa L bOREY
RIS LT W ADT, £AEEER
EAETHETIR L PORE T UTRET,
BH T CTIEFITIZRSI LT 3 SRS 5,



stk BEBHHE1S  (1993F) 91

Pr |Br A |Tm

e1 L] T
L,
Ly
!
)
8 ’ 'Lz. '
b)t

C

Abgorption

o+

+
5

/1)) (~2) [/ bo)(%)
Py

A b TR S—— 1 § U N— i U — 1 § SRR U | § W SE—
10 0 10 2610 0 10 2010 ©0 10 2610 0 10 2010 0 10 20

Energy (eV)

U/ SRS TR S i I A— 1
10 0 10 2¢l0 o 10

Fig.5 Rescaled XMCD spectra at the rare-earth L-edges in the R.Con

compounds. (After ref. 16)
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Fig.6 XMCD (upper) and XANES (lower) spectra
at the Ho Lg-edge in Ho-1G (8=0°). (After ref.
23)
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Fig.9 XMCD (upper) and XANES (lower) spectra at the Pt L,sedges in

37.1at%Pt-Fe alloy. (After ref. 32)
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