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Fig. 1. The schematic figure of a thermal evaporator
used for growing the film samples
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Fig. 4. The variation of ¢,,;, as a function of 8.

The bold solid line represents the curve
of Eqg. 4-1.

AAR Huharol Ao w yAdhayl opririx] el w
off o18f ¢, 5 + 5 ek © 2t i i

7} gof| w2 WE} Fig. 50f YzRate] oigt ghEt o
| A 9tk 2 Zmoas vkatE Gaf wfol a5}
| S 4] Fale vius plof 4=2]Q] A7 Aol
Fa1 whaksgre] Qbels @At Afck TIe{Es Hipo)
ABlEe] RS AA| 7] ol Ak vpAEhel ¢
o] xpoi7} 671 0°d et 27| vepdch T-oA] B
o] UEhate] 9 A2 ¢, 9 gho] Atk A
S B ol e o7 STkl whet o] Alol=

2 3

_4

>.

n‘ri

<>k7}

-y 227
Zpz ZolEr), ol AAI] 2 Aol sl
apo.zo] A7l o] ofF Aol EE T uhare] A9

2700] FLUX7) HEole,

o Nickel 200 A
80 o lron 200 A

°
D
=
£60}
-
o
o))
z
o 4ot o°
c o © o
£ o
=
20 . . : 7 T
0 20 40 60 80 100

Inclination Angle, 6 [deg]

Fig. 5. The variation of ¢,,, as a function of 8.
Note the difference between the data for
the nickel and iron films,
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Ferromagnetic Thin Films
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In our angle configuration, several peculiar characteristic behaviors of MR could be observed. the
mixing of positive MR(PMR) and negative MR(NMR) in the inclined sample was observed. The complete
mixing angle, ¢, as a function of inclination angle, § was observed to fit well to the relation of
¢,ie =tan"'(1+tand) in nickel films. The above theoretical relation was obtained by decomposing the
magnetic field into the components parallel and perpendicular to the current flow and identifying ¢,
as the angle satisfying that the above two components of magnetic field were identical. We also ob~
served that the data of ¢,,, did not satisfy the above theoretical relation in the iron film, This was
explained by the fact that the growth direction in the iron film was an intermediate direction of mag—

netization, while the growth direction in the nickel film was an easy axis of magnetization,
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