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ABSTRACT FePt/Cu multilayers and FePt thin films were prepared by DC magnetron sputtering.

The as—prepared samples were annealed in vacuum at a temperature range of 300-550 C for 1 h. It is
found that the addition of Cu could reduce the ordering temperature of FePt. The ordering parameter .S
was evaluated to be 0.6, and the coercivity reached 421 kA/m in [FePt(4 nm)/Cu(0.2 nm)],o multilayers
annealed at 350 'C. The Cu layer induced reduction of ordering temperature is ascribed to both kinetic

and thermodynamic factors.
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Table 1 The structure and Cu content of multilayer samples

Sample Structure of Cu content 1)
No. multilayer atomic fraction, %
Bl  [FePt(4 nm)/Cu(0.2 nm)}io 4 (5.6)
B2  [FePt(2 nm)/Cu(0.2 nm)]zo 8
B3  [FePt(2 nm)/Cu(0.4 nm)]20 18
B4  [FePt(2 nm)/Cu(0.6 nm)]2o 23
C1 FePt(40 nm) 0

1) Cu content in brackets is from the ICP-AES, the
others from EDS
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Fig.1 Hysteresis loops for samples Bl (a) and C1 (b) an-

nealed at various temperatures for 1 h
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nealed at various temperatures for 1 h
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Fig.3 XRD patterns for samples B1, B2, B3 and B4 an-
nealed at 400 C for 1 h

&, ZEBAMIGE. R Cu R LIREE FePt-Llo
HFGEE. W/ afistissRaTa, R Cu BER
RIR RIS ER T T8, ZRBEMITENE, X
BERFT Llo-FePt & F4L.
BrESH S axy
2_ 1—(c/a)
¥ =T, @
KH, (c/a)s, HREFFH fot HHBHER, Kb
2 0.961 U1 #£5 B1 A1 C1 #) (c/a) (i XRD i (/&
2) PTEHEA RIS S BB ¢ M o BH
Bl 4 M THE BLA CLEFE S, SiES4m
cfa EHEREIERE t, (L. BETUEY, W
ERAIRIE ta (RS, FHAMEFLSH SHA 4
to iK% 350 CHF, Bl FERHIREEM ¢ B/ a
K, VLBERES: TL 5AE CS TG (I AR, HEITE
S %] 0.6. MEX—REMGRE FePt BB (FFH
Cl) MARKABESEIMHEEL. Maeda ZEA O g
ZRFH, 5%Cu &1Ext FePt MEHH LW, R
Y4 Cu gty 15% WA AH SO EREEFL. &5
et REY], ik Cu(5% A7) LA AE R IR B
T Llo-FePt i F k. #hilify Cu iE(RHA FILER
MR BE TR E T EEFAFE: (1) Maeda A
R sh % LR EE, Bl (FeCu)Pt T4 &L FePt



662 & B ¥ 41%
1.0
o8| / * 800 |-
06
@ 04y 400 F
02}
0.0 e ) ) g
£ 0
E o030 s
8 a a
t ga3sl //’QJ’,/
g 400 -
| T~
0.37
3 ¢ ° ol
s 0.36 80 \ |
100 | -2000 -1000 0 1000 2000
H, kA/m
o 0.98
g B 5 (FePt(4 nm)/Cu(0.2 nm)lio £REBES Bl £ 400 C
0961 AU 1 h R A S MR 2
0.94 L— . . . . ‘ Fig.5 The continuous minor loops of multilayer sample B1
300 350 400{ c 450 500 550 annealed at 400 C for 1 h

4 B Cl fil Bl A FE, SRESHA /o MEBHL
i A AL

Fig.4 Annealing temperature (fa) dependence of the order-
ing parameter (S), lattice constants (a, ¢) and c/a
for samples C1 (-e-) and B1 (-o-)

WA GIEMA T, BHRGES R RRE T E krd—uk
HIFMETFEAZ T, (i Llg-FePt 7R LAY#HT; (2) A
W AEFIE, FEERRE tc YT, LY - BT 2R
MR IRAFM S RFHE hiEZ 2. FePt/Cu
LBEBAEEREL FePt 25 Cu BrAH, XEFHER
AmEe. X W&/ AINTHERRE, FERLHEETREPIX
WRESHE, MY RFARBEE TR XEREAHE
AR R F LS 3RS 1.

PR 4 FEE 1 R I, BEE A RGN, FEa e
WA 2 8. BEERPER T2 ATFHERT, #
TR AN BB IR R B — AR TR, 3 T REJR O P M 4K
PR 578 7 0 WA R 2 R BOR A S R R & 1
FTEL.

R TR BT S ImEIALE, A TAEF A VSM il
BT [FePt(4 nm)/Cu(0.2 nm)];0 ZZ (#:5& Bl) 1
400 CHALEE 1 h JFHY/NEEREEIZ (K 5). mEFTR, ¥
AL B A2/ T 80 kA /m B3 T EA NI HL,
TAEBTW M B s R, X RRERE T LRI AT
£ BBRRAE. TTAE 400 CHRLTRAY FePt B (B
mn Cl) RYBEHE 2% (I 1b) Frml HARMK, FI MWK
TR, WAL SCERINLH SR AR B, [N A SR

#HikW, [FePt(4 nm)/Cu(O.Q nm)|yo 2 ZELFERE

FET A AR SR, AR SR (L R R B R R B Y
ETLepol, BEHBREU FIAEIREE AL B Gy FePt HLRR
KigZ.

3 4ie

FePt/Cu ZZiip, % Cu BEER/IS, ALK
TR Llo-FePt HFHHARANRE. — AR E
#:  [FePt(4 nm)/Cu(0.2 nm)]o ZEMEEAE 350 CTH
WS, HRERE 0.6, W /5% 421 kA/m. 5
FePt 2B, HAEFLEEZVRMET 150 C.

R Cu EaEs (R F L ER A IR E T #1T,
FEEFE: Cu ¥ #s, (FeCu)Pt =44t FePt
BAGEBATH, SHEARRRETELEE 8F
JERIREZ L, BT Llo-FePt HFILE#IT, 7
4, IR R 2 B R AT R RS T A LS RS
SMEBESN 7.

EEIHK

[1] Choe G, Zhou J N, Demczyk B, Yu M, Zheng M, Weng R,
Chekanov A, Johnson K E, Liu F, Stoev K. [EEE Trans
Magn, 2003; 39: 633

[2] Weller D. IEEE Trans Magn, 2000; 36: 10

[3] Lee SR, Yang S, Kim Y K, Na J G. Appl Phys Lett, 2001;
78: 4001

[4] Shima T, Moriguchi T, Mitani S, Takanashi K. Appl Phys
Lett, 2002; 80: 288

[5] Hsu Y N, Jeong S, Laughlin D E, Lambeth D N. J Appl
Phys, 2001; 89: 7068

[6] Maeda T, Kai T, Kikitsu A, Nagase T, Akiyama J 1. Appl
Phys Lett, 2002; 80: 2147

[7] Endo Y, Kikuchi N, Kitakami O, Shimada Y. J Appl Phys,
2001; 89: 7065



