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The magnetic anisotropy of the antiferromagnetic
layer of Ni-Fe/Mn-Ni exchange-coupled bilayers was
investigated by magnetic torque analysis. The Ni-
Fe/Mn-Ni bilayers were highly oriented in their crystal-
lographical axes in the film plane by epitaxial growth on
MgO{110} single-crystal substrate. The magnetic anisot-
ropy energy estimated from the saturated amplitude of
torque curves is 6.4 x 10% erg/cm3. The symmetry of the
magnetic anisotropy reflects the crystallographic sym-
metry of the antiferromagnetic layer. The easy axis of
the magnetic anisotropy is independent of the direction
of the applied field during the film deposition. We con-
clude that the origin of the magnetic anisotropy of the
antiferromagnetic layer is magnetocrystalline anisot-
ropy.
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Fig. 1 Calculated torque curves as a function of the
applied field for the case of Kardar/ J=0.5.

0.5 T TId MFSRENINTS 21200 T, BB 5 O fAn
BALUT ML EHEORIEAYERT 2. MdH/ J>0.5 E750),
HT—7 > IxNF— (MdkH) PR OB AT )L F—

(Kapder) KDBKE<SZBE, 0 =05 7, 1.5 T radfHET
A Y OARATREGHNE T DL DIT/40, 2 BEIRHORK
HECRYs ML 2 iR & e B, U, KSR O —hR A
WERBRLDHDTH D, £, A Y OFBERAZ LI
WEERE 25U & Z3BHAVE L 545 BINRERSREE ORI & 3L,
A E DR OEERIZEN T DL DI 5720, HROKES
B3RO LTOL<, UFTIE MV E#ROFARDY 1 BRtFR» S 2
EFRMCEM LT DA LR e S5

Fig. 2 1713, Kardar/ J< 1 OFIBANT Kardar/ J ZE{LSET
FHELE. NL7 HROIRIE ¢L/ J OENEEFSRE MdeH/ JHK
FEERY, Kardr/ J=05 OEEICERTS &, Fig 115RL
Tek DI MidkH/ J< 0.5 TISRESIBEE DN L/ JI13H
KUTOHLI MeckH | J > 0.5 TG 5 Z Evbom 5, fthod
Kardar | J DEEBFEREOE L EIRT., T T L/ J ORFHES
Kirdar | J EOBRICER TS &, £ TOHRATEFZ /LT
W5, ZOXDIT Kardar / J< 1 DB ¢L 1 J DEFHiE S
Kardar | J DIEN—BT 5 2 &12720, ML H— T DG L O

T T T T

KppOpeld = 1.0

twi/d

05+

MydeH 1J

Fig. 2 Calculated amplitude of torque curves as a
function of the applied field for various Kardar / J.
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Fig. 3 Changes in the measured unidirectional ani-

sotropy constant Jk as a function of antiferromagnetic

layer thickness dar.
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Fig. 4 Measured torque curves for (a) MgO{110} / Ni-
Fe 200 A / Mn-Ni 50 A bilayers and (b) MgO{110} / Ni-

Fe 200 A film as a function of the applied field.
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Fig. 5 Measured amplitude of torque curves for
MgO{110} / Ni-Fe 200 A / Mn-Ni 50 A bilayers as a func-
tion of the applied field.

2 e

15} (a) Hsub[:> ]

1L ]
ol Teeh
0 N

03 (b) k

ol e
0 f\f\l

-0.5 L

tL (erglcnt)

0 (rad.)

Fig. 6 Measured torque curves for MgO{110} / Ni-Fe
200 A / Mn-Ni 50 A bilayers. The measurement field
was 2 kOe. The directions of the applied field during
the deposition, Hab, were (a) parallel and (b) perpen-
dicular to the Mn-Ni [110] axis.

KPAMNZO =05 7w, 15 7T rad. DAMTH D, Hap DA%
0 rad IZHREBTNB I &M S, BMBROBHELAES A Hos
OFAFNZE 5T, Mn-Nif110] 8T & 725 2 &b o e,
Single spin model IZED %, SHRMERH L & FOSREE A Y >
JHTFITHEE L TS ERETIUL (of —Jcos(B—a)) , HEEH
DRACA S AR B OMTE A Kar OBESAIIC—
3§55, O EEEFETIL U EOEBRERI Kar OB5 S
AR N T 2 ROXFRMEZRE> 72 Mn-Ni[110]84Z #125E
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