55 5 2006 5

Vol.55 No.5 May 2006

1000-3290/2006/55 05 /2543-05 ACTA PHYSICA SINICA (©2006 Chin. Phys. Soc.

Ni, 5, Fey o 1., Cr,

2005 10 22 2005

NiFe/PtMn Nig.s1 Feg19 1., Cr,
NiFe/PtMn PtMn
PtMn PtMn
11.3nm

NiFe/PtMn
PACC 7550

FM AFM

12

GMR
GMR’
4—6

AFM

NiO CoO Mn
FeMn IrMn NiMn PtMn
FM/AFM

PtMn
7 8
AFM . FeMn IrMn
PtMn Y

PtMn o
FM/PtMn Mn x =
0.5 1 FM/PtMn

*

1 E-mail jhw-phy @mail. cnu. edu. cn

NiFe/PtMn

*
"
100037
12 26
Cr
270°C 5h NiFe/PtMn
PtMn
1213
Ta FM/PtMn
111
10=13 Lee NiFeCr
NiFe Ta
NiFe 40%
NiFe 111 e
Nig g1 Feg 9 1, Cr,
Cr NiFe/PtMn
PtMn 0
111
2.
Nig 51 Feg 19
Nip g Feg 10 NiFe Mn
Pt Pty 5 Mns,; ,
PtMn . Nigg Fego 1. Cr, Cr
33.5% 75.4% 300nm
Ptipo. . Mn, Nig 5 Feg 19 1. Cr, TIA



2544 55
ICP-AES Cr 46.5%
Pty Mn, Nig g, Feg 10 1., Cr, Cr
5% 107 Pa Cr = 33.4%
5%x10"'Pa 12% .
20kA/m H,
0 lnm/s 16 17 18
107*Pa 270°C 5h 0 ° .
80kA/m NiFe/PtMn Cr
1
VSM Niy 51 Feg 19 1. Cr,/NiFe/PtMn/ Ni, g
Fe()‘l‘) 1-x Crx ch X 3.1. PtMn
XRD
NiFe/PtMn PtMn
XRD
3. glass/ Niyg Fey o 1.,Cr, 6nm / NiFe 15nm /PtMn
20nm / Niyg Feyo 1, Cr, 6nm x =33.4%
Cr NiFe/PtMn 41.2% 51.7% 64.2% .
H,_, 38°  47° 20—0
glass/ Nijg Fey 1 1., Cr, dnm / NiFe 15nm /PtMn 2
20nm / Niyg Fey o . Cr, dnm d =5nm 6nm L1000 F (LD NFe(LD
x =33.4% 41.2% 46.5% 49.7% 58.3% - o )
9000 |- -
64.2% 71.3% 75.4% Cr VSM i (’g‘gfﬁ}l;f;’(‘;mm))
H. . o 1000F x=33. 4%
g x=51. T% (110. 84kA/(47m))
g.8F - 5000 (108 396K/ (A7)
. [ = Q L
0.4l \. ™ 3000}
- 9.0 : n 1000
s L i
i 8.6F = * NiFeCr=5nm -1000 I I I ! I
S I e 38 40 42 44 46 48
= og ool \ . 20/()
7 8: ® NiFeCr=6nm
Sr \ ——e -—s 2 Niggi Feoto 1., Cr, 6nm /NiFe 15nm /PtMn 20nm / Nig g
7.4F . . ) ) Fep.19 1..Cr, 6nm Cr XRD
30 40 50 60 70 80
Cr/ath 2 Nip g Feg 19 1., Cr, 6nm
1 NiFe/PtMn H., Cr PtMn 111
NiFe 111
x=64.2%
1  NiFe/PiMn x =33.4%
Cr .
Cr Cr PtMn 6O
33.4%  NiFe/PtMn

Cr



5 Nip g1 Fey 19 1., Cr, NiFe/PtMn 2545
NiFe/PtMn
3.2.
PtMn 11.3nm
PtMn 111
NiFe/PtMn
Nig g Feg19 1., Cr, PtMn
PtMn
3.3.
NiFe/PtMn
glass  Nigg Fego 1, Cr, tnm / NiFe 15nm /
PtMn 20nm / Nijg Feq o ., Cr, tnm
t =5nm 6mm x = 33.4% 41.2% 46.5%
51.7% 64.2% .
XRD PtMn 111 PtMn NiFe
. D = PtMn
0.91 / cosf.A20 PtMn
PtMn D H, Si0,/ Niyg Feg 9 1, Cr, 6nm /NiFe 15nm /PtMn
3a b 20nm / Nigg Feg o 1, Cr, 6nm
3a b Niy ¢, Feg 1o 1., Cr, x=41.2% 46.5% 64.2% .
Snm 6nm PtMn XRD Cr
1.
9.6 (a)
9.4} 1 inipecy = 6nm Cr
_ a2}
2 9.0l Cr 1% 41.2 46.5 64.2
- L]
;»; 8.8¢ Ho/ kA m™! 9.42 7.49 7.69
8.6
D/nm 11.29 10.46 11.94
8.4 \
8.2} . . . . . . 4 a b
10.6 10.8 11.0 11.2 11.4 11.6 11.8 12.0
D/nm ¢
1 4a b ¢ Cr
9.6 (b) PtMn
] 1
9.2F
- L PtMn
2 ssf NiFe/PtMn
é -
f 8.4f
8.0 : Cr
7.6 ) - ) ) ) ) ) ) ) )
10. 4 10.8 11.2 11.6 12.0 Cr
D/nm
3 a Nigg Feyi9 1.,Cr, Snm PtMn D
b Nigg Feg 9 1., Cr, 6nm NiFe/PtMn

PtMn D



2546

55

x=41.2%

» 20 21

FM/AFM
Bloking

Nig g Feg 19 1., Cr,

PtMn

0

x=46.5%

Cr

NiFe/PtMn

.2 PtMn

Bloking


Absent Image
File: 0


5 Niy ¢ Feg 10 1., Cr, NiFe/PtMn 2547
1 Meiklejohn W H 1962 J. Appl. Phys. 33 1328 11 Morales EH Wang Y Lederman D Kellock A J Carey M J 2003
2 March N H 1984 J. Magn. Mater. 44 1 J. Appl. Phys. 93 4729
3 Diney B Seriosu V'S Parkin SSP  Gurney B A et al 1991 Phys. 12 KimMJ KimHJ KimKY Jang SH Kang T 2002 Magn .
Rev. B 43 1297 Magn . Mater . 239 195
4 Kools J C S 1996 IEEE Trans. Magn . 32 3165 13 Young Keun Kim and Seong-Rae Lee 2001 J. Appl. Phys. 89 6907
5 LMH YuGH JiangHW CaiJW ZhuF W 2001 Acta Phys . 14 Lee WY Toney MF Mauri D 2000 [EEE Trans. Magn . 36 381
Sin. 50 2230 in Chinese 15 Tee WY Toney MF Tameerug P 2000 J. Appl. Phys. 87 6992
2001 50 2230 16 Nogues J Lederman D Moran T J et al 1996 Appl. Phys. Leit. 68
6 IuZ Q Chai CL Lai WY 2000 Acta Phys. Sin. 49 328 in 3186
Chinese 2000 49 328 17 Wang HDG LeeSS Park CM 1998 Appl. Phys. Lett. 722162
7 Lederman M 1999 IEEE Trans. Magn . 35 794 18 Uyama H 1997 Appl. Phys. Lewt. 71 1258
8 Nozierez J P Jaren S Zhang Y B et al 2000 J. Appl. Phys. 87 19 Takano K 1997 Phys. Rev. Lewt. 79 1130
3920 20  Khapikov A F Harrell ] W Fujiwara H Hou C 2000 J. Appl.
9 Wallash A Kim Y K 1998 [EEE Trans. Magn . 34 1519 Phys. 879
10 Toney MF TLee M F Mauri D 2002 Appl. Phys. Lett. 81 4565 21 Xi HW White R M 2002 J. Appl. Phys. 92 8

The influence of Nijy gFey 19 1.,Cr, seed layer
on the exchange bias of NiFe/PtMn bilayers ™
Li Yan Chen Qing-Yong Jiang Hong-Wei'

Capital Normal University Beijing 100037 China
Received 22 October 2005  revised manuscript received 26 December 2005

Department of Physics

Abstract
By adjusting the Cr concentration the effect of texture and grain size on the exchange bias of NiFe/PtMn bilayers with
Nig g1 Feg.19 1., Cr, seed were systematically investigated. After annealing the bilayers at 270°C for 5h it was found that the
difference in the texture of PtMn layer is not the cause of the variation in the exchange bias field. The exchange bias field
depends strongly on the grain size of PtMn layer. When the grain size is around 11.3nm the exchange field attains its

maximum.
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