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Ferromagnetic MnAs thin films were grown on GaAs
(100) and (111)B substrates by the atomic-hydrogen-
assisted hot-wall epitaxy technique, using polycrystalline
powder of MnAs as evaporation source. The source and
substrate temperatures were 700°C and 400°C, respectively.
The surface orientations of the MnAs films grown on (100)
GaAs substrates were (1011) and (1012), (111)B GaAs was
(0001). The polar magneto-optical Kerr rotation and ellip-
ticity spectra and reflectivity spectrum were measured in
the films. The dielectric permeability spectra were calculat-
ed from experimental data, from which the magneto-optical
spectra were analyzed.

Key words: MnAs, GaAs, atomic-hydrogen, hot-wall epi-
taxy, polar magneto-optical Kerr rotation, polar magneto-
optical Kerr ellipticity, dielectric permeability

L. IL®IC

FAE, B L WBEEME 75 4 R~ OB D & M- R
1479y FEEEOHESEREED TS, BT, FEAEIK
iz MnGaY, MnSb?, MnAs? 7 & D Mn 2&BRE LSO
BEEN BT A THh TV 3, MnAs OBiERIC>W T
DHEMFERE BV, Chid, COPESEER (T>125T)
TIERMESS R NiAs g% L b, PROEE (125C>T>
45°C) TRHEHHEOH AR MnP #E%, KR (T<45°C) T
RO H R NiAs A & 52 itk b, FETHEMRD
AF R NiAs #ED MnAs 2 REBKRECHESH B I L
LEPLVIEDTH 27295 COLDBRHRIIODVTDOF—
JORERD 5N, MROEEMRICET 2 REMTBD D
1<, FOF— 5 SBVEREER (500~900 nm) i2oWVWTL
PREIEESNTWEL -7, L, TEZF ¥+ VERTORN
&y, FHEERK BCEAMEHEE L 2 MnAs MREAER
TXBEIICHK o, BAWZFy b r— N ESF -
(HWE) 2wk Fi Mn ReBREtAY 2+ HRES
FKFHFME T, MoSb BILTH TIRBE LTV 3D, &
fz, MnAs 22> W T & HEEERE X CRSTOELFERA <7 F VOH|
BRI LAOTHE L #HE LTHEL LY

AHETI, HWE X0 REZTEARMD GaAs B Fic
MnAs BELHRE S ¥, RERE X URSOLFERA <7 b VA
EL, HRENRITET > OTHET 5.

AXIGARS S Vol 21, No. 4-2, 1997

2. RBAH &

FRB&EIE, HWE EF42HVAY FEFRKR H) @
ALO; F2—THO W 7 4+ 5 x v FMfifi% 1600°C oL,
hFEEHATECEink > THER L. EKIZ GaAs(100)
U (11D)B V. #RBREORILEE LT, 5X107°
Torr OEST H- 2BH L4485 430°C 15 SHEm#L 2. |
EHT & MnAs ZEEBEEZH O, FEEE 700°C, ERKEE I
400°C & L, BREHIcd 5X107% Torr OFF /T H- RS L
TW3, BELV— FR005A/s T, BohiHABOBER
1000A T& - 2.

3. BFRBLUBE

3.1 EAHL

Fig. 1(a), (b) i GaAs(100), (111)B E# i E L 7= MnAs ©
XRD /Y% — v E2ENZENRT. BRH S OEIFTED 5,
GaAs(100) 121355 & NiAs #i# D MnAs 10.1 8L 10.2 [1
Frahs, GaAs(111)Bizid MnAs 00.2 & 2 DERD 004 EHF
momRsh, BHE2KREShE D, T1bh b5, GaAs
(100) EH Fiz i3 MnAs(1011), (1012) Fss, (111)B B bic
R OO mAMREL T3, Thid, HisEhTw5 MBE B
Rick 258 OBRKAMIC—BL TW3Y,

3.2 HSAPRHHE

Fig. 2 12 H3L U-3410 535t CRIE L 72 MnAs OK
BIRZ 7 b VERYT. FEEEIE MnAs(1011), (1012) HD R <
7 b AERL, BT MnAs(Q00]) HOBESICHET 5. WA
DAY P IDVT eV fhFicaEhEsxslsh, #H
BSHEESENA TR T EERBLTWS, /2, Z2D2R
< b NVEEET B E, (1011),(1012) OREEH 3 eV fHE
Po@oicEbl, BEAEELLEVDITH LT, (0001)
AOBLOHLL L DR THE. ZL T, 5eVERBILTR
HR2<7 P VOKNBERPELL TV I EHHETE 2.

Fig. 3 ic, Fig.2 ONMNEZR <7 r L 5 Kramers—Kronig
T CHE L ABEEF VY VOMAERS £x 21T, Ex @
EHE () 20 EHYIZME (75 X<AEK ¥ (1011,
(1012) HTid 3.2eV fHETH B DicxtL, (0001) HTk 3.5
eV T EBDPPHEIRALF—filikvy 7 P LTLAEIEND
DB, BEER D DRARY M MIEoWTIR, Hhic& B3 KER

353



. _
2 3 @
g 2 &L
. < s
E .l\ﬁ-l* JJL | N
ey OnGaAs(lll)I
5 |2 o
= 2] ®
2 |3 ;
S
% 52
s 3 &
Dl s <
\,l\_l . | L. MI —h
20 40 60 80 100
20 (deg.)

Fig. 1 XRD patterns of MnAs films grown on GaAs (a)
(100) and (b) (111)B substrates.
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Fig. 2 Spectra of the optical reflectivity of (1011),
(1012) (solid line), and (0001) (broken line) surfaces of
MnAs films.
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Fig. 3 Spectra of the real and imaginary parts of the
diagonal dielectric permeability tensor element.
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Fig. 4 Spectra of the Kerr rotation and Kerr elliptici-

ty of (1011), (1012) (solid line), and (0001) (broken line)
surfaces of MnAs films.
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Fig. 5 Spectra of real and imaginary parts of the off-
diagonal electric conductivity tensor element multi-
plied by the angular frequency.
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