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Fig. 1. Schematic diagram of XMCD phenomenon. Straight arrows
and round arrows in core levels represent the spin momentum and the
orbital momentum respectively.

3=21718k8) 2] #2074 5%, 20109 109

E onjg mulEle Az AYsiA] Av, 48HFQ A
Foll= L helicity ol wet HAxpe] eujg Ballge] + 1

< AgsH HEE, A2 ghlEke] eng BRlgs 7t
AR ZE =4 A8 713 (dipole selection rule)oll £]3]
7HRIAR 4718 4 e e gERIth &, o719
A=) = iEo] o] gERkE gl He Aot
olFA FAHAIN ] A AE At 4 HF XA
3l S 23 sourceZ}F HaL, WA Hole 22
A Afelofxrt dojuE= | Aapx oz XMCD /o] &

)

g

o

¥ o

Ay
s Fith A2oA X3 23ge] Aeaee uigs] 2}

ok FEd, XMCDY ASde Zn|EAE A9
A Ae Ajte] FZF7)(amplifier) GES k= Aol &
4 ok Fig. 191 YER 852 34 7R 25 H]o]
Aok 7S W Ak greloh

L. A8 444 2 Sum Rule 24

AFELANA 7P S83F YAEL 3d HoldAET &
F 4otk ol 9459 IAH A7) EHlE(local
magnetic moment)s T 22 747} 34 7ML} 5 7
Adje]=2 XMCD+= dipole selection ruledl] ]3] &-8-%=
L edge(2p — 3d)2} M edge(3d — 5fPlA Ss1A] At o]
S FHES Ul 400~1800 eV ARole] o XA G
EAlslet], o] 9ol Xdoll taiMe HEs dhsE
U= A polarizerZ} 171 whitol] A& g XAS A
A7IE B AAE wRsolof gt olE 91l 1980t -
HEEE] WARE 715719 o5 AR offaxis radiations
o]-83}7] A&t o [13], Al A MARE 7IE71E0] T
sl7] AlRkeE 19900 $REFE]= Fig. 20 JER A=
22 Elliptically Polarized Undulator(EPU)eH= S5¥3+ 4
AAE ARSI 98 HF XAE wrEou7] Al
EPUE 4l = o/09] 7] mjEgs o83l 3 2
2] "Hlgko 2 27| HolFEal o]5 Alolol] 4559 phase

Fig. 2. Sasaki type Elliptically Polarized Undulator. It is composed of
four arrays of permanent magnets and generates horizontal and
vertical magnetic fields with 45° phase difference.
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Fig. 3. (a) XMCD experimental set-up. The magnetization direction
(blue and red arrows) is reversed by an electromagnet, and the X-ray
impinges on the sample through a hole in the magnet. (b) an example
of XMCD spectra (Fe L edges). Blue (Red) spectrum is obtained
when the directions of the magnetization and the helicity of X-ray are
parallel (antiparallel).
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Fig. 4. XMCD of spinel Fe oxides. Three peaks of the spectra
correspond to three different local sites of Fe.
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Fig. 5. XMCD analysis of multiferroic GaFeOj; (Reference [9]).
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X-Ray Magnetic Circular Dichroism

Jae-Young Kim™*
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X-ray magnetic circular dichroism (XMCD) has been used as an important tool of magnetics due to its unique abilities to measure
element-specific magnetic properties and to separate the orbital and the spin magnetic moments. These abilities allow researchers to
access the microscopic origin of the magnetic properties of transition metal and rare earth compounds. In this report, I explain the
principle of XMCD and the experimental set-up. Recent a few research examples using XMCD will be also introduced.

Keywords : X-ray magnetic circular dichroism, X-ray absorption spectroscopy, orbital magnetic moment, spin magnetic moment
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