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Figure 1. Structure of Co/Pt bilayer films.
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B E 0 HEN D H L7 Ay 2 RN 2 S L CRrE D
IRIEICPFRLL 7oy A COWEE I Z 5720, BIRIREL
L L7,

Table 1 [ URIOFE L H R, PtEOE S 13 X HTIL
AR P (XAS) DTy vV V7 b RED, £
OB R RN X Al & L < —FK L 7z, XEETHElE
5, CofED ch2MFITWEEICH L TEBEICHWT WA
ZEHbrol, cHIOAESEIL 405 (=1 v+ 7l
Bo¥(EmE (FWHM)) THEz2H6h, 8X%210°Th 5,
Pt OEIFHE— 7 ZHE x=2nm OREThH ¢ I BRX
NN, Th X 0HE R CIIHER Y -7 3B s Nk
-7,

Fig. 213, &R & L THEL 2 Co D Z ORgbih
MTH 5, WEITITIREFRIECRE (VSM) & H\W,
HOREIINREE1330k0e & L7z, Pt 2B L -k Ch
ATV Y ADIGIR, BT E L ICESERERPEON
2, WTNORM L EBEMIETET RS b7, BHH
Nz 270 A S, BBEIIPED TS < (~
30 0e), METHIN Tl < A2 A L 7- iEEER B R O B AL B
WaF ol LM EESND, £/, BEGEICHES T 20
TG EICIE, 4 aM IS 2RO =01, JE
FIRBEL S/ 51213 2 T RE DT A D NE e & & 25
b,

Table 1. Characteristics of Co/Pt bilayer films. The 405, denotes
the angular dispersion of the c-axis, which is determined by the full
width at the half maxima of the x-ray rocking curve profile

Pt thickness (nm) Co thickness (nm) A5y of Co (°)

0.15 14.3 13.4
0.5 15.1 9.5
1.0 15.0 10.8
2.0 14.6 9.0
1% —.——-——;—"
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X B AT, Fo, RRITEFL v XTI
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TIIEm SN0 &g, W&, BEOERE W5 & D
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FIRXDER ENV VT DY EZITE, XAV EY
FBHET (ES2.7mm, MWHA(001)) %#220F:8 5 7 T
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Figure 2. Magnetization curves of a Co film of 15 nm thickness, measured using a vibrating sample magnetometer with
an external field (a) parallel and (b) perpendicular to the film plane.
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(a) H, configuration
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X-ray fluorescense .-

Circularly polarized X-rays

Figure 3.
configurations.
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THAL T EICE D, HERDOOMBEHELRE 25 L
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A S L,

4. fEREER
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Fig. 412, Co/Pt (x nm) KD Pt Lj, L, BIs TO
XMCD A7 PV &7RT . Ly Ui Tl Pt O 2pg s PR HERL
5 5d /N FAOTURFERIC L5 X FRBIN 2B <
B0, Lovii Tl 2pyp B HRIC K 5d XV FADOER
FRTWS, RITRLAOF, BEICIEEICRS % 00
7o, H BB TOBRTH L, KO TFE5ITmL 7z XAS
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(branching ratio) (%, SEOREHZ DWW TORBRETH
bo COMEHRRDHIZHIZD, AHKBREET-2—EL T
HolcA v F o v/ N—D&E, SDD Oz
R zHEEL, XBOKKICHD LB LUT v 5 r—
Z— ORI T B IE T BT > 72 bbAA, R
WEARIEOHHEMICL R LA > /oo XMCD D8R
i3, COESICLTHEOXAS T AHEE LT/

(b) H), configuration

Setup scheme of X-ray magnetic circular dichroism measurement in (a) H, (@=0°) and (b) H| (@=284")

" Co/Pt (x nm

XMCD

Z 3t f

5 y/

g 2r / -

& Pt thickness, x

%) 1 — 015 mm, — 0.5 nm -

! : 1 nm, — 2nm
11.55 11.60 13.25 13.30

x-ray energy (keV)

Figure 4. X-ray magnetic circular dichroism (top) and X-ray ab-
sorption spectra (bottom) of Co/Pt (x nm) bilayers, measured at
the Pt L, ; edges using H, configuration.
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DRIz, PtIEEZREL 512 >on T, RIUH ED
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Figure 5. Comparison of Pt L, ; X-ray magnetic circular dichro-

ism spectra of Co/Pt (x nm) bilayers between H, (red) and H
(blue) configurations.
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Figure 6. Pt magnetic moments deduced from the measured

dichroism spectra using the sum rules: (a) spin and magnetic dipole
moments, (b) orbital magnetic moments. In both figure, red (blue)
circle denotes the result for H, (H|) configuration.
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Table 2. Magnetic moments of a Pt atom at the Co—Pt interface

mspin Mory mspin + Mory 7mT
0.333 0.053 0.386 0.022 ug/hole
0.561 0.090 0.656 0.037 up/atom
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Figure 7. Distribution of the Pt spin and orbital magnetic mo-

ments as a function of the distance from the Co—Pt interface.
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Magnetic moment and anisotropy in the top Pt layer of Co/Pt bilayer films
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Abstract

The magnetic properties of a few atomic Pt layers on a 15 nm-thick Co film were studied by X-ray magnetic cir-
cular dichroism spectroscopy at the Pt L, ;3 edges for two different directions of external magnetic field. The spin
and orbital magnetic moments of the Pt 5d electrons were separated using the sum rules, and the anisotropy of the
magnetic moments was addressed. The Pt magnetization profile as a function of distance from the Co—Pt interface
was determined using data from a series of films with various Pt thicknesses. This magnetization profile was ap-
proximated by an exponential function with the decay length of 0.41 nm, which characterizes the effective range
of the magnetic coupling between Co and Pt. The total magnetic moment of a Pt atom located very close to the in-
terface was 0.66 ug/atom and included 14% orbital moment.
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