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Fig. 1. Two anhysteretic M-H curves with different
strains

2. CHEY dUHH watol|A A=l ot AER
Heof Hs}

840l 9] 217)-3-8-7]7)+& epitaxyd & 2ulutoli} th
A% uhte MY 4 gk ol ubabe A Az
71 1A £ st Frlle] B2 217] eholiiz]e] = e]
TRt o] 52 wut £A| &AL ol & ATE L
AA ek, DA A DA A o) AR A (£, 5 7]

3471 33] =] Volume 5, Number 2, April 1995

E871 SAside A(6)3 3ol 2709 A7 BradAl4o}
4 g 3}c},

f..:c =B, (eaf+ ezzag + 333“§ )
+ By(epma, + enoyay+ ey 050, ) (6)

& F2Edl(principle strain)# 4] Q& 27184
Al4 B3} At A& el (shear strain) 2} dBYE =}
714 AIS B,ol 2709 A7 A4S W g sl o
A as Waslelelct A¥Aoz o) 279 ALE
< AR A 23 2L g Aokl

A, B & AAs>) 84 £ Fig. 2-(a) 2& A
= AZAget F ol T ol =AY F)¢A
110> %3ke] easy axis & #+ fcc Ni wbete mejs] u
2, A2ollA (111) easy axis & Z+= fec Ni& whato)
Me & 2oyl dlfel 29" ez (110)9] easy
axis& ZA "ok, whahg FAeA A4} &, w1l
3 2EQE el yuo 2 2bg-g Awa) VSM
22 AFFAE g 4 dch ol AFTHL o
|42z At A2EFQ0] gl AHSolmz uintas} 7}
A 2E oA, F, &7] AAol=| (magnetocrysta-
lline anisotropy energy), #t7] &4 oj|Li#] (magnetoe-
lastic anisotropy energy), 9]&zbAlol €3 Zeeman
AR & doetHel HEYJNE 7 & Wk
(angle, y)oll 8l w2t vl A7)l Al4 B, o
4 ek abAle) 2E eldAlE A1(7) 3 gho] Folal
=}

f = K;sin’pcos’p + Be(sin’p — vsin’ep)
— wM.H,,cos’p (7)

o7]4] v Zoldu] (Poisson’s ratio) o)t} whalol]
7] =9kl 142} (magnetic shape anisotropy) 7} ch&
o =lell uls] =g~ A 2at Yol Wak(in-plane) o2
A7) ez 21 H A4S AAY 4 QA @
o A7) & of /oy =01 =A} m=cos y=M/
Ms & 283l A|(8)7} o] AEdQle) o} mat
Hel 3A5 & 4 Qi)

—m[2K(2n? — 1) +2Bie(1+v)] = yyM.H., (8)
A(8) ol wat ~EaQlel WE m— H 23 0L 28

¥ Fig. 2-(b)9} o] FolAlch, od714 b=B- eo]
3 2Edqle] Aol wiat 1) Tl 4)9] Tyos



CAFEED A7) sbalol] 2Edlalo] e A8 AFH ARGl — $24 - R. C. O'Handley

uldo] 7 Aojt}, F ~EdQle] shitx glehy o127
©2 m =1//22 remanance & 2 1) 3 & F4
< Zchrh B0 & ~EdQS JEebd 2) FA 7 3ol
Zrv] 2 remanance$ Ze ASHEFAE Zeth 94
A ~EH Q] o] A4REE remanance YU+ FA 3) 3
2L A%g slrl ol F o] & 2EdQ A o= T4 4)
9} 7o) olupy oA} A4 F7IE Aelch Fig. 2-
(b)ellA] $-2]& =bek FA 1) T4 2) 9} 2L 7$-aid
dubd oz 21(5)2 o] FAl 1) €| remanance o|4%
m3zke] 10|35t ele] £ JAolA 1), 2) AEFA 7]
FA WA zolg A8l A7 BAASE B 78
4 9tk 3), 4) AFA FL2 AfelE 27 2-(b)e]
AA A 3Rl T AsTAZY HAE T, my =
0, my, =12 A7Asta 5 AT 2E8Q) 2jo| &
o A (5) 9] 7hE FAQl A(9) A A7 A STE
T 4 3k
wMAA

B= 1 ae ©)

(a)

0 Hex
(b)
Fig. 2. (a) Experimental setup to determine B, in a
single cubic crystalline film. (b) The expected m-H
curves with various principle strains in a cubic sym-
metry.
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Fig. 3. (a) Experimental setup for B, (b) The
expected m-H curves with various shear strains in a
cubic symmetry.
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We predict the magnetization curves with strains in thin films. It is possible to predict the magnetoelastic ani-
sotropy energy which generates the changes of the M-H curves in thin films, We show the prediction of M-H
curves in case of isotropic films such as polycrystalline and amorphous thin films as well as single crystal cubic

films,



