<« =%> Joumnal of The Korean Magnetics Society, Volume 8, Number 6, December 1998

Mn,,Cr,Pt, gtato] X}7| A Xpoja=t 8y

Hi27| - ZXHA
A gt e AR 5T, )R ledTa
7Ag AFA 71=EE 900, 660-701

(1998 59 6 W&, 19984 104 304 HFAE HE)

Mn,.Cr,Pts 812 uhebg §2l7) @bl rf shTd B AoE] 02 Mol F4(Mn, Cosh Pa-g H3ste] 2244
% gAegens Azdch AZD Botse) 27 U B4 x4 A B4, A7) SHAAL 9, A ~dE
B A Lol ZASICE AZT HhehEe (11DRIe] ol HWealo 2 7bshAl 4 wleE AuCu, §9) FARE T
28 vehlith. ZHARE Cr A2a00) 2713l @t 2asieirh x=0.58 $204 Goll 719 F oAl 3
7sed x=0.77 olAbell A 7o) YA ghe hehirh. oL MZA MaPr(x=0)e] Cre A|ahd, Crel 7
71 2Rl E7} Mnsh wbRAA 0 2 Adtste] E8A12} haslelr} Cr Aeo] B% Z7hahd Cre] 7]od7} 2w
o] so] thA] Z71sh] WL AZECh MPre] 390t AshgolFo] wnlel Falolglow, Cr A gapo]
27Vt @t A7)0l o] Z7181e] x=0.58 ol Aol & 22} sheto] dolHrh. ik, o] FelA Cr A%
ool Z7hatl wet MARE 2715 CrPLe] B0l oF 4 kOeo] 2 Z& vk Cr Aol B A 24
7}e] W3} ol ZBAIBS] M8} Folsh Ago] AU x=0775} x= 18] AFolE LA A olrie] A

37i7to] 7122) Fx17]7) 2 A ToFeCo® 5713},

L A 2

BAL7) 71& whAle digk d77) AR ol 2kt
4037 Bl & # 3A7hE el AE8E 3] ¢
3 B A7) =] $RA, AL & A A
ZH¢ Jehlle A8e 5 57 4EiA gls Polc)
196030 o]F AF-Fo]4-2 MnBi v}2he sA 700
nmell A Lexel @3h= & A Mg JehgAE,
243 G meAdTe] Abelet & AAR | 2’
A hgel EAl diEel A-g3tell= rlxA] FE3c
[1]. 19733 ] el A H ToFeCoA v]AA g5 upahe
4 1000 nmejl A} <F 0.3%2] vlad 2k A3zt
£ dehliv, viAAe| 22 viA 3hgo] Aha, AlME 2}
71 BAe] =%t Aol sl daAf =] 715 A
2 A43E 3 gl 1980t o) A% PtMnSb vt
T 740 nmolld 2%l el & A Mg e
WA Rt A zLshte] Aoz A] ofo} Al4-3E]A] X3
th1]. 19803t Fulel] B 7% Co/Pt thZulahe. 400
mmell A 0.7%2] & AHA7E Jehug dupahg
715 A2 A= 3 JeH1] Katoge] 1993 B
31 MnoPt, 573 - ubekS 344k 1000 nm ¢ 1.2%
2] & A IAAAE VepAT HA] =2]z}s}ete]
o2 7] 3 Fe|&xr} 97 °CE o}, Fxpr] wiA =

A&7 o= #A7F sloH[1]. VergoehlSe] 19961 o]
B 13} CrPt 1332 93 1100 nmol|A] ¢ 0.37%
2| A 3A7rE Jebdch{2]. CrPt 332 A 3
Zh& W= i3t Bl Q1S POoE ubte) oigh 1
= e, Al bt A 3|xzte] v Ho
2 4& slaketed A7 71 SHE 15 ¢
F AA e B, vlE A&l CrPt 232 A
Az} 03754 1.58 Fat 05557} H=g, CiPt,
73 5 w2 vl £ A 3HE Jebd Aol
e AL d 4 ek

oo} o], o]A7A] ARl & A 3A7hE el
L ABEL F2 M, Cr, Pt& Islz gloma,
Mn, Cr, Pto] 3424 52 A A7) g A7+
o> Fol gk & 4 ook "ol F<4< Mn % Cr}
A4l Pe] 3REE deix Qe AoEZE
MnPt;2} CrPt7} Sledl, o] &8 25 AuCu,3 13+
z2 qlukA e 2 Aol g% A (Mn, Cryy} &9 9]
2| A el $1A]3k Pt A7} AAll X3k AAF
ZE5 71X 22, MnPt,9} CrPt S-0)317] 74415 3
A& Ao 7| }3). A7]1H 2=, MnPyE Mn
F Pto] 27| mHlET} AR F3o o] F= Ful2m
97 °C#] 7}AMd <l vhd, CrPi= Cr3} Pte] Ap7) mmle
7} ubg a2 wid=e] Fel 2k 414 °C| s

~374-



<ATEE> Mn,CrPt wete] 7] % A7) 54 -] - 247

+ vheRATH3].

2 dyeAe, F27] 7188 AAEE A &
Z o2 MnPi,¢} CrPte] 784 ulehe Asegog
Az, AAA, 271H 4 2By 5L =
Arg)et.

nLa 3

Mn,,Cr.Pt, (x=0, 0.55, 0.58, 0.7, 1) £} ulute
Mg f2l 718 of sl EE AFEg o] 4-3]
of 719& 7HdsiR] ok Aejeld AzFYc) Crpy,
(x=1) 42 A2E Sl = Crt Pt ebAlg AHE3)
3, Table I3} Zo] Cr 2] S71& 4 Aoz dA s}
FAA 7 PtE] FAE 21.5 A~10.2 A 71%] WEhA]
A7kl Az ele] Yok 2Ao] Aol 2AL WA}
slgla, A TFE oF 2000 Ae g 23| $J8) Cr/
Pt bilayer®] 4% 80~1202.2 3}t M=k 99}
T4 273 elA Cr et 9o Mn J& &8 3
A8 NeE 2Aste] Wk ZIch ¥ wE 913 MnPt,
o} == Mn3t Pt ePS Abg-ated Crbt, oh3ubat
I AR 224 Az AHRE A9EHE T
Ao FAlol ZFefzetg WAL £ eE 39
25 122 5ol 9loH, Eutznke s & )
Al Eelehg dxste] WF-5 2 dH oz Sz
ot 29E JfaRE Arg AHERE, 29 A9 gH
<2 ¢F 30 mTorr ¢]ir}.

Az oS upe] 3exAE electron probe
micro-analysis(EPMA)Z. ¥#41%F A%}, CrPt, ut2te] A4
S bt Az Aol AR SR uhe AZ o
2430 12.5% Wel A YA YThTable I). Mne Z§

-375-

& A8e A plx AR ZAFE Ao Az vt
o F HARE A M R ACIE B,
CrPt,9] 73-$-olls= Table 12} #5, Cry,,Pt)Exbs I}
348 A2 AR Az o uiehs 735
S3317] #13l, Katogo] MnPt;2] -5 -2 3hgo]
ojAlvtx: BRwg dAe 27 A1 &, o=
Hhet A 8E 800 °C AF FollA 1587k I’ ¥,
10 °C/min®] ¥zt &x2 L7z YAz} di®
Aol AuEel dal dAe F 33 248 EPMAR
FALRE A3 Y 23 9] Wl HskE Bolx|
skt

Az o Z b AR 9 AR A8 AT
ZE x-ray diffractometer(XRD, Cu-Ka)Z, A7 54
vibrating sample magnetometer(VSM, 317} 2}A: 10
kOe)2, 7 37t ~HEY S APH WL o4
st 3¢ #$ 200~1500 nmeflA] WE s)E Fog
Yipsie] AnAEele 2 2ug) 2E 24 4
2ol 4| BAYct.

HI 20} 3 o0&

dAAe] oS e AR F olEAQ 0 Am
o tHg 47t XRD tle]o]28-E Fig. 1o Yelic.
2 elA 26=6"9} 12 29| 9 m25L A 55| (Mn,
Cr)/Pt 3] W2 M3 4725 2E 2ol 71
3he Aoz A} o] sla5e] vehks 20 3
(Mn, Cr)/Pt 32| FA1F & xAl 3o 8¢ o]4-3]
o A4 4= glch4]. AAF (Mn, Cr)/Pt 22] S
E25E AL 20 34 3R ko] 20 e 7%
ollA] x| 3ct.

Table 1. Summary of designed parameters for film fabrication and comparison of designed and measured chemical com-

position for Cr/Pt multilayer films

Designed

Analyzed

sample Cr content. (x)* Thickness of Thickness of number of Total thickness Cr content (x)
number . Cr layer (A) Pt layer (A) bilayer. (A)

1 0.76 4 21.5 80 2040 0.67

2 0.84 4 19.0 80 1840 0.71

3 0.92 4 16.9 90 1881 0.76

4 1.0 4 15.1 90 1719 0.81

5 1.08 4 13.6 100 1760 0.97

6 1.16 4 12.3 100 1630 1.04

7 1.24 4 11.2 120 1824 1.1

8 1.32 4 10.2 120 1704 1.19

*x denotes formular unit of Cr in Cr,Pt,.
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Fig. 1. Small angle x-ray diffraction diagrams of as-depo-
sited Mn, Cr,Pt; multilayer films,
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Fig. 2. Wide anlge x-ray diffraction diagrams of as-de-

posited Mn,Cr,Pt, multilayer films.
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Fig. 3. Wide angle x-ray diffraction diagrams of Mn,,
Cr,Pt; alloy films being annealed in vacuum at 800 °C for
15 minutes.
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Fig. 4. Magnetic hysteresis loops of Mn,,Cr,Pt, alloy
films being annealed in vacuum at 800 °C for 15 minutes.
() and (L) denote loops traced by applying magnetic field
parallel and perpendicular to the film plane, respectively.
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Fig. 5. Dependence of saturation magnetization (M,) on
Cr content for Mn,Cr,Pt; alloy films being annealed in
vacuum at 800 °C for 15 minutes.
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Fig. 6. Spectra of Kerr rotation angle (6k) for Mn, ,Cr,Pt;
alloy films being annealed in vacuum at 800 °C for 15
minutes.
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Mn,Cr,Pt; alloy films have been prepared by depositing (Mn, Cr)/Pt multilayers using a rf magnetron sputterer
followed by heat treatment. Small and wide angle x-ray diffractometry, magnetic hysteresis loops and Kerr rotation
angle spectra of the films have been measured and used to investigate structural, magnetic and magneto-optic properties
of the films. The films had a crystal structure of ordered AuCu, type and the strong preferred orientation of a (111)
plane parallel to the film surface. The saturation magnetization of the films was decreased with Cr content reaching
almost zero near x=0.58 and then increased for further increasement of Cr content up to x=0.77 over that stayed
almost constant. This indicated that Cr atoms were antiferromagnetically coupled with Mn atoms. The magnetic easy
axis of MnPt, (x=0) film was parallel to the film surface but those of the films with x=>0.58 were perpendicular to the
film surface. The coercivity of the films with x>0.58 increased as Cr content increased reaching about 4 kOe at x=
1(CrPt;). The dependence of the Kerr rotation angle on the Cr content was similar to that of the saturation
magnetization on the Cr content. The films with x=0.77 and x=1 showed the larger Kerr rotation angle at the
wavelengths of near infrared compared to the magneto-optic recording medium, TbFeCo, currently being used.



