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Fig. 2. (a) MR curve and (b) Magnetization curve in
[NiwFex (25 &) /Cu(25 &) /Co(25 &) /Cu(25 A)],
multilayers, which indicates antiferromagnetically
coupled state.
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Fig. 3. (a) MR curve and (b) Magnetization curve in
[NigFes (25 A) /Cu(47 A) /Co(25 &) /Cu(47 A)]y,
multilayers, which indicates non-coupled state.
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Fig. 5. Low angle XRD profile with function of inserted
Co thickness [Co(t A) /NigFewn (25 &) /Colt &) /Cu
(27 R) /Co(25 A) /Cu(27 &) 15 multilayers.
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o149l Co Fril & chiput Tzol Ads & £34E Fx

3.3 Co Al AlRI0| X7 | SM0)| O[X]= st
Fig. 6& 27| =44 Ag (Cu=27 A)oll4] Am 4



4 &l o 27| Agu]ef 25t FAE 04%‘—4 Co
7} Aol ARR1E 7] Aol AR Aoz qlste] =7
2w 0.5 %9 e 27| A ate]E vhebd x]=t Ab]l
H Co®l FA7F F/A45 A7 A ule G438 37}
gheh, Hol 217] Aehe]= 3 AolA] 3.5 % 2 vElston,
5 AollAl& chA] x}7] A &u)7} k2 skelck Fig. 5(b) 9
243t AL Co AFeloll whE st Ad Alelo] Bs}2 of

A3 glek %, Co 4k Aol A4=7be] mat A%
AeiE A4 Adtelent Aol 4l Covt 3 A
ol w3 A Al BAA Aol ostelol BF A
shgkol Zhagleh. e} AkR1El Cool FA7h 5 Al 73
Dol cha) A4 AR A7 BEElo] AT} %
shelet.

74 (a)

MR ratio(%)

o T T T T T T
o 1 2 3 4 5

@ osd -

§ ——o==C0 5

H

=S 00

]

B

1) Cu (474)

g 0.5 Co
Cu(47A) | Inserted
NigoF€y Co thickness

T T T T + T T T Y v
-500 400 -300 -200 -100 0 100 200 300 400 500
Magnetic field(gauss)

Fig. 7. (a) MR ratio and (b) Magnetization curve
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Fig. 9. Change of MR ratio with annealing for 5
hours at various temperature. the peak of relative
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temperature (up to 320 ) with thicker Co inserted
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The Variation of Magnetoresistance Ratio and Magnetization Curve by
Insertion Co Layer in the [NigFey /Cu/Co/Cu] Multilayers
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The [NigFey /Cu/Co /Cu] multilayers were grown by evaporation technique, and according to magnetic
exchange coupling relation, magnetoresistance ratio and magnetization curve were studied by Co inserting NigFey
/Cu interface. Insertion of Co layer to the antiferromagnetically coupled system, i. e tc,=25 A, decrease the MR
ratio contrary to previous reports. However the insertion to the ferromagnetically coupled (tc,=27 A) and the non
-coupled (tc,=47 A) systems increase the ratio to 3.5 % and 6 % respectively. The results imply that the inser-
tion change the magnetic exchange coupling state as well as the spin dependent scattering of conduction electrons,
Besides, insertion of Co layer between Cu and NigFey layer enhances thermal stability to the 300 ‘€, which
indicates that insertion of Co has a role of the effective diffusion barrier,



