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Magneto —Optical Properties of Impurity —Doped PtMnSb Films
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Abstract

Magnetic and magneto —optical properties of the Pto.-xYx(MnSb) film, where an element Y of Tb, Si
or Ge was substituted for Pt, have been investigated to aim at developing a PtMnSb film with a
perpendicular magnetization and a large Kerr rotation. Pt,,_Y(MnSb) films were prepared by an rf—
sputtering using a MnSb sintered target, on which Pt and Y sheets placed. The crystalline structure of
a Pty,_Y«MnSb films prepared was found to be considerably lowered from the Cl, phase of a stoi-
chiometric PtMnSb with increasing x. For Y =Tb, Ge, the anisotropy constant Ku of the films was found
to increase with increasing the value of the content of Y up to —4.5X10%rg/cc, which was about 3 times
as large as that of a PtMnSb film, and for Y =Si, the value of Ky decreased. The coercive force H for
Y =Tb was greater than that of a PtMnSbh film, and the polar Kerr rotation angle was found to decrease

monotonously with increasing x.
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Fig, 1 X -—ray diffraction patterns for Pt Thy(MnSb) films.

M (emuicc)
Miemurcc) 200t H
H,
4001 Hy
100 fr
200
H (kOe' — H (kOe
25 w M (kOe) 50 2% v o (kOe)
-0
-100
-&0
f-200

Fig. 2 M-—H hysteresis curves for (a) the Pt,,MnSb and (b) Pto.1-xThy
(MnSb) films.
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Fig. 5 Polar Kerr rotation 6 spectra for

Pto.1-0 Tb(MnSb) films.
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Fig. 6 X-ray diffraction patterns for Pty.,_,Six (MnSb) films
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Fig. 9 Polar Kerr rotation 6, spectra for

Pt.1-xSix(MnSb) films.

-
- :: x
- o ~
a — ™~
w ~— ——
& a -
e +
+ =} [\%
a = [
o

,
-

PtMnSb (2,2,0}

| - SRR

THH, i MnShAHOHTH EBRL T2 oL
EIbhb,

3.3 Pto.-nGex(MnSb) WK

3.3.1 Ptui-oGex(MnSb) M OERBHIEHE

Fig. 1012 Pt(.1-0Gex (MnSb) #RE D X #R[EI /¥ 5 —
CVERT. SInSEA L R o THEHMEIL X =0.0325LLF
T b, PHHIZIZEA YR ST PIMnSbHCl 4
DADEITE — 7B ons, FRLUEOTMETI
ClfHo E— 7 »95< %), MnSb#, BXUICANKE
BRDOFELEE L L Mn;Ge; DRV L TE& T
2. %72 MnSb DI L 22l BB & -7 Pt &
Ge DALEMTH 5 GePta# b &Edfb L TWw 5,

3.3.2 Pto-0Gex(MnSb) MO TS
SIFIREAL Mo x 15t 244 % Fig, 11" ¥,

Pto1-xGex(MnSb)

2y

MnsGes (2,1,

MnSb(l,1,0}

PtMnSb(3,1,1}

X=0.052

X=0039
X=0.0325

} \ N —
X=0.013

[ l

20 40

20 (ceqg)

Fig. 10 X —ray diffraction patterns for Ptio.1-Gex(MnSb) films.
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