54 9 2005 9
1000-3290/2005/54 09 /4370-04

Vol.54 No.9 September 2005
ACTA PHYSICA SINICA (©2005 Chin. Phys. Soc.

60nm.
FePd
PACC 7550 7590
1.
e Blythe
CoCu * Fedosyuk
AAO Ag/Co
Fe-Ag  Co-Ag s
Ding AAO
Ji Co,Pb, _,
AAO 60nm
FePd
Pd
" 50371101

"E-mail userm201 @ aphy. iphy. ac. cn

Wang

CoPd

Pd
Fe

FePd i

1t 2 2 2 2
100080
300130
15 2005 3 22
Fe  FeyosPdy s . 110
Pd
Pd  Fe
Fey.os Pdy o5
2.
Fe  FePd
6 10
- 0.3mm Al 99.999 %
Ar 500°C 2h

HCIO, : G, H;OH =1:4

0.3mol/L 12°C
40V 10h.
’ 11h
v Swt%

60nm 60pm

FePd 1000
300nm Cu
DJS-292A
2 . Fe
FePd 0.2mol/L FeCl,
Fey o5 Pdy o5



9 Fe TePd 4371

Fe:Pd 50:1 Fe 110
0.2mol/L. FeCl, + 0.004mol/L 60nm
PdCl, . Pd
~1.1V . SQUID
Pd Feg o5 Pdo.os Fe
Fe FePd Cu 2 . 2 ab
Ka X XRD . Fe 5K 300K
EDS  FePd H.
ot FePd 50.4kA/m  42.8kA/m.
Feg o5 Pdy g5 - SQUID M.IM, 5K 300K 15.5%
14.6%
3. 2.8kA/m 300K  OkA/m 5K .
1 Fe Fey o Pdo,os
XRD . Fe
XRD Fe 110
200 211 110 .
Feg o5 Py o5 XRD 5% Pd Feg.05 Pdy o5
110 40.1° 2 e d
Pd FePd
Pd 65% 5K  69% 300K
FePd 69.6kA/m 5K  61.6kA/m
12000 — 300K .
E (a) Fe
= 18kA/m 5K 13.6kA/m 300K .
=
8000 |- FePd
4000 | _ _
g =
e N N B
- _ (®) Feo.o5Pds,os
2 .
3000 | S
L Fe 110
3 110 111 Fe
1500 £ :?; ~ Fe
'i; 60nm Fe
0 40 60 80 Fe
20/(°)
Fe 110
1 Fe  Fegos Pdyos XRD a Fe b

Fey.os Pdy o5 13—15



4372 54
-B:A:0:0 1.0+
.:,88 0 A L’ .——O; 4d
e 876
0.5 [ ] EaX
m i
< 0o A
= g}‘* /
-0.5 - 48:8:8‘ ,0
(2)5K o zégig,..-o‘"’ ©5K
° gig;asafﬁ Lor 0058
0.5 [ ./ o
. J 0
E 0.0 J
E O’é}‘
v
-0.5 /0 /. e
d) 300K
| .(b) 300K » 1“9‘7‘4 (d)
-800 -400 0 400 800 -800 -400 0 400 800
H/(kA/m) H/(kA/m)
2 Fe ab Fey.osPdy g5 ¢ d 5K 300K —.—
5—35 Pd
nm. 70nm
15
Fe Fey o5 Pdy o5 4 .
Feg o5 Py s Pd
. Fe AAO
60nm Fey o5 Pd; o Fe  FeyosPdy s -XRD
Fe  FeyosPd, o5 Fe 110
XRD Pd  Fey o5 Pdy s
Pd XRD FePd 111
Fe
Fey o5 Pdy o5 Pd Fey o5 Pdy o5
2
Pd XRD Pd
1
Pd FePd




Fe  FePd 4373

Thurn-Albrecht T Schotter ] Kastle G A Emley N Shibauchi T 2002 Appl. Phys. A 74 577
KrusirElbaum L. Guarini K Black C T Tuominen M T and 9 DingJ B Qin DH Huang Y Cao L and Li H L 2003 Journal of
Russell T P 2000 Science 290 2126 Materials Engineering and Performance 12 584
Almawlawi D Coombs N and Moskovits M 1991 J. Appl. Phys. 70 10 JiGB TangSL Wei C GuB X and Du Y W 2004 Solid State
4421 Commun . 132 289
Whitney T M Jiang J S Searson P C and Chien C L 1993 Science I SuYK QinDH Zhang HL Li H and Li H L. 2004 Chem .
261 1316 Phys . Lett. 388 406

4 Blythe H J Fedosyuk V M Kasyutich O I and Schwarzacher W 12 HuHN ChenJLand Wu GH 2005 Acta Phys. Sin. 54 389
2000 J. Magn . Magn . Mater . 208 2518 in Chinese 2005 54 389

5 Fedosyuk V- M. Kasyutich O T and Schwarzacher W 1999 J. 13 YangSG ZhuH YuDL JinZQ TangSLand DuY W 2000
Magn . Magn . Mater . 198-199 246 J. Magn. Magn. Mater 222 97

6 Wang Y W Zhang LD G.W. Meng Peng X S Jin Y X and 14 Zhang XY Wen G H Chan Y F Zheng R K Zhang X X and
Zhang J 2002 J. Phys. Chem. B 106 2502 Wang N 2003 Appl. Phys. Lett. 83 3341

7 Wang Y W Zhang LD Meng GW Peng XS Jin Y X and Zhang 15 WangJB LiuQF XeDSandLi FS2004 Chin. Phys. Leit.

J 2001 Chem. Phys. Lett. 339 174
8 Wang Y W Wang GZ WangSX GaoT Sang H and Zhang L. D

21 945

Magnetic properties of electrodeposited Fe and
FePd nanowire arrays ™

Hu Hai-Ning'

Chen Jing—Lan1 Chen Li-Jie?  Liu He-Yan®

Beijing National Laboratory for Condensed Maitter Physics Institute of Physics Chinese Academy of Sciences
2

Li Yang-Xian®>  Qu Jing-Ping’
100080  China

Wu Guang-Heng'
Beijing

School of Material Sciences and Engineering  Hebei University of Technology Tianjin 300130  China

Received 15 March 2005  revised manuscript received 22 March 2005

Abstract
Fe and FePd nanowires were fabricated by electrodeposition in porous anodic aluminum oxide template. Both Fe and
Fey o5 Pdy o5 nanowires have a 110 preferred orientation with a diameter of 60nm . This diameter is suitable for investigating the
behavior of traced Pd in FePd nanowire. With the traced Pd alloying in Fe nanowire the crystalline anisotropy overpowers the
shape anisotropy changing the magnetic domain structure and increasing the pinning of domain wall. Thus the Fey o5 Pdy s

nanowire shows a strong parallel-to-the-wire anisotropy with improved squareness and coercivity .
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