53 5 204 5 Vol.53 No.5 May 2004
1000-3290/2004/53 05 /1520-04 ACTA PHYSICA SINICA (©2004 Chin. Phys. Soc.

CoFe ,_ Ag,

1+ 2 1 1
! 610054
2 610054
2003 7 24 2003 8 27
Cole ,_,Ag,
PACC 7570P 7820L 7560]
9
1 7
CoFe ,_,Ag, MRE
80 Baibich ' Fe/Cr
glant magnetoresistance effect
GMR
GMR
“ 2.
/ ? GMR
“ / ”
GMR ’ GMR
GMR S
MRE
Jacquet
Zh, Levy "
Valet ° e Y
magnetorefractive effect MRE GMR N :
cw =0 w +0 w
GMR A v
o w=0 d' w =0 1
T 1+ iwr! 1+ iwc’
MRE. ¢t w=0 6" w=0 ' ¢
“ MRE GMR o
MRE 1

GMR. Co,_, Ag, " ic
n—-ik = &, - 2
MRE A Eow

"E-mail 22y @uestc. edu. cn 028-83201440.




5 Coke |_,Ag, 1521

€0 € MRE = B =R H =0 150 3
| ’ R H
o w
12
S p
Fresnel . / GMR
VH -V H=0
GMR = x 100% 4
MRE 10 V H
’ V
3.
4.
CoFe |_.Ag, Cos, Fes, Ag
Si 100 / > <
Si0, . CoFe ,_, Ag, CoFe
150nm 1. Agg 65°
S
1 GEe A s MRE p MRE
1-x 028y 11 2
Ag CoFe
/Pa / nm/s / nm/s
2.5—15
CoFe 2 Agg 6x10°° 0.044 0.011 5 Hm
CoFe 2 Agy 6x107° 0.052 0.018 i
CoFe 33 Agg 4%10°° 0.037 0.018
CoFe 33Ags 4%1076 0.036 0.022 17
CoFe 43Ags; 4x107 0.034 0.026 - Zi(l)g
Coke 59 Agso 6x10°° 0.042 0.042 ; ~——— H=0.3T
% — H=0.0T
i‘; z? v
MRE Matison RS10000 2 - M
2.5—15pum § "%
HgCdTe ] " »
H=0 1.5 0.87 0.32T - "
W ‘
. b “‘MW,M'M)
5 1 15
P | Wk /um
Mattson RS10004&
— t AT S0 2 CoFe 33 Agy; s
b
3 0.32T 0.87T
. HgCdTe
B GMR MRE
MRE A = 10pm Co, _,
I MRE Ag, " A = 14pm MRE

MRE GMR  MRE



1522 53
CoFe _, Ag, ]
0.0
GMR x =33 02 ]
GMR  MRE 04l
! Hagen- = 0.6
13 g
Rubens Y 0.8
wWwT <& 1 > 1.0
-1.24
1 -1.4 1
n==k=,| 5 -1.6 +— . ' : . . :
250 Oo @ 20 25 30 35 40 45 50
CoFe & /wt%
©o
R Hagen-Rubens 4 MRE H0.87T
R =1-+2eywp,. 6
6 R p 10pm MRE CoFe ,_, Ag,
GMR . 4
AR = -/ 2e5wp, x%g. 7
0
7 MRE  GMR .
0o w CoFe |_, Ag, GMR x =
33
0-07] " CoFe
-0.54
-1.04
E 151 CoFe
=) 0] GMR CoFe
% 2.5 , CoFe
&} 1 A 15
307 " _a—0.32T,GMR GMR .
-3.5 1 P 7 e 0. 32T, MRE
ek e (), 8TT,GMR
-4.04 —v—0.87T,MRE 5
ZIO 2I5 3’0 3I5 4'0 4I5 5'0
CoFe & /wt%h
1. MRE GMR
3 GMR MRE MRE
4 Hagen-Rubens 2. CoFe |_,Ag, GMR x =33
MRE A=
10pm H =0.87T. 4
University of York Dr. Sarah Thmopson
A=

1 Baibich M N et al 1988 Phys. Rev. Lett. 61 2472

2 Cai] W Zhao ] G Zhan W S and Shen B G 1997 Progress in
Physics 17 119 in Chinese
1997 17 119

3 Jiang H W et al 2002 Acta Phys. Sin. 51 1366 in Chinese
2002 51 1366

4 Chai C L et al 2002 Acta Phys. Sin. 51 1846 in Chinese
2002 51 1846



5 CoFe |_,Ag, 1523

5 Jacquet J] G Valet T 1995 Magnetic Ultrathin Films — Multilayers 8587

and Surface edited by E. Marinero Materials Research Society 11 Zhang S and Levy P M 1993 J. Appl. Phys. 73 5315

Pittsburgh 12 Abeles F 1963 Progress in Optics edited by E. Wolf North-
6 Uran S et al 1998 Phys. Rev. B 57 2705 Holland Amsterdam  Vol. 11
7 Krvets V G et al 2002 Phys. Rev. B 65 054415 13 Abeles F 1972 Optical Properties of Solids Elsevier Amsterdam
8 Gester M et al 1999 J. Appl. Phys. 85 5045 14 Yan]JS et al 1998 J. Functional Materials and Devices 4 41 in
9 Camplin J P et al 2000 J. Appl. Phys. 87 4846 Chinese 1998 4 41
10 Kravets V G Bozec D and Mattew ] A D 2002 J. Appl. Phys. 91 15  Bisero D et al 2003 J. Magn. Magn. Mater. 262 84

Study on magneto-refractive effects in CoFe ,_ . Ag,
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Abstract
It is very important for magnetoelectronic devices that the giant magnetoresistance  GMR effect is measured on-line without
electrode contact. The magnetorefractive effects MRE in granular CoFe |_, Ag, thin films are studied by infrared spectroscopy
technology . The results show that in the first approximation the variation of refractivity of infrared beam is proportional to that of
GMR measured by conventional four-probe method and MRE can be used as an on-line probe method to detect spin dependent
GMR effects in magnetic thin films.
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