M85 185
2000 2 A

g5 EREKER
J. Inirared Millim. Waves

Vol. 20, No.1
February, 2001

GaAs #1JE_E Mn/Sh & ES R &

I8 R W KRE BAF AET KEX

(At HEREHEE QL 1008710

HME fAHESAZETHAERHE AL GaAs IO EL EMn/Sb 4 B HEEHEARB A AEFLUAXTH
BAWENEE BETXFRERAARA® AW Mo/Sb MEEETHRTEE W SAMHE L @tban
WH - FEATAEAN S REMNEEA ARARNBLAH/PEORFRE. £ 350C.20mn B RHHLE
RTRAMFHLER MR FEL Ho X RETHARENE S MnSh R AR AAHIH MR . A
HEEHFNBRAPAARALFAL AHMAFELXAHNE TRABFARAH T,

FER LB KA BT SRR,

MAGNETO-OPTICAL KERR EFFECT OF Mn/Sh
MULTILAYER FERROMAGNETIC
FILMS ON GaAs SUBSTRATE"

WANG Xue-Zhong CAI Ming CHEN Chen-Jia
SUN Tao-Heng ZHANG Yu-Yin
tDepartment of Physics, Peking University, Beljing 100871, China>

SUN Yun-Xi

Abstract  Mn/Sh multilayer [ilms were grown on (100) GaAs substrate by an ultrahigh vacuum evaporation sys-
tem and were annealed for a short time. The magnetic and magneto-optical properties were investigated for the
samples unannealed and annealed, respectively. All unannealed Mn/Sb mulrilayer films exhibit strong ferromag-
netic properties and the easy rgagne‘tization axes are in-plane. The surface of the samples consists of dense islands.
The longitudinal (& / plane) Kerr effect was not observed for the unannealed samples. All samples annealed at
350 C for Z0min were found to be single phase with nickel arsenide (INiAs) crystal structure and have the largest
saturation magnetization M, and the lowest coercive force H,. The magnertic force microscope image shews uniform

ferromagnetic properties of the film. The longitudinal magneto-optical Kerr effect was observed. The observable

Kerr effect hysteresis loop can be obtained for the annealed Mn/Sh multilayer films on GaAs.
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Fig. 1 Ferromagnetic properues of unannealed
multilayer film of 2004 Sh/300 A Mn/20UA
8h/100 A Si0); at room temperature
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Fig. 2 AFM and MFM images of unannealedmultilayer film of Mn/Sb {dy,=Dnu=404 ,
5 periods), fa) three-dimensional AFM topograph, (b)Y two-dimensional AFM (left)
and MFM (right) images at the same place
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Table 1 The saturation magnetization Ms and coercivity He
at reom temperatore for sample Sb (200 4 )/Mn<300 4 )/Sb
(200 £ /St0,(100 & } annealed For 20min
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Fig. 3 Typical X-ray diffraction spectra
of Mb/Sb multilayer films {a) unannealed,
{b} annealed at 350 C {or 20min
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Fig. 4 Typical magneto-optical Kerr angle
as a function of magneric field at reom
ternperature for Mno/Sb multilayer film
annealed at 350°C for Z0min
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