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ER-04. Magnetic and fransport characteristics on high Curie tempera-
ture ferromagnet of Mo-doped GaN. T Sasaki'| 5. Sonoda’,

Y. Yamamote . K. Suga’, S Shimizu®, K. Kindo® and H. Hont'. /. Materials
Selemce, JAIST, Tursunokuchi, fshikawa, Japan, 2 ULFAC JAPAN, Lrd.,
Clégrecaki. Kanagawa, drpan; 8 KYORUGEN, Ozaka Liniversin Tr:'f'l'i'-h'-lﬂ-
Fai, Crsakn, Jerp:ui

The growth of (Ga,Mn)N films on sapphire substrates were carried out by
wsiing of MBE system. Figure 1 shows the temperature dependency of satu-
ration magnetization from 1.8 K to 750 K. The magnetization process above
room lempenture is typical ferromagnetic {F-) magnetization curve. The
Curie temperature of this sample is cstimated o be 240 K from the data in
Fig.1 by molecutar ficld approximation theory. Anomalous behavior below
=10 K in Fig.| lbooks like coexistence of F- and Para magnetic phases. The
clear hysteresis loop in Fig.| supports the F-magnetic characteristics. The
temperaturs dependencies of electric resistance and carrier concentration in
Fig.2 were measured to investigate the relation between the F-magnetism
and carricr, The clear coincidence of anomalous region beleow 10 K in both
of data in Fig.] and 2 may suggest the low carrier concentration makes
increase of paramagnetic component and “high T, F-magnetism™ is mainly
produced by majority carrier of conduction electron.
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Fig.] The temiperature deperabency of saluratig nagnetization
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Fig.2 The temperature dependency of resistance and
carrier concentration of {Ga,Ma )™,

ER-05, Growth of Nenmagnetic Semiconductors Ferromagnetic in
Ceobalt-Deped Anatase Titanium Thin Films, [ 8 Shim'. 8.Y, Choi and
CS Kim' [ Phesics, Kookmin University, Seowd 136-702. South Kovea,
2 Materials Erjgim-'n IFTEE, Yrieraeni f.-'.hll'\'l.'n".-f{l. Keond F20-70d, Sowuth Korea

Tutanium dieside has three kinds of crystal structure, rutile, anatase, and
brockite, composed of Ti ions having octahedral coordination. Anatase struc-
ture is not as thermodynamically stable as rutile, the pure anatase phase with
high crystallimty is difficult to obtain in a non-high vacuum techniques. Het-
ero-cpitaxial and polyerystalling anatase Ti, Co, 0,(0.0 =x 5 1.0) thin films
were prepared by soft chemical processing on LaAldy, (001) and thermally
oxidized silicon substrates and the erystallinity and magnetic properties was
investigated, XRD specurum of the Ti, Co O, films on LaAlQ(001) sub-

strate shows (004) and (D0%) peaks of hetero-cpitaxy anatase withoul any
impurity phase. The full-wide at hall maximum of the (004} pzak rocking
curve is 0,24 “while that of anatase Nilm fabricated on 51051100} sub-
stratcs is polycrystalline. Microstructural characterization on Ty Co O, thin
film employing FE-SEM and AFM showed island 1ype grains in 20 nm in
size and the surface roughness of tvpical thin films was 7 nm [Figure 1.
Magnetic responss was measured as a function of magnetic field strength for
the x=0.07 film on LaAlQ, [0 1) at temperature range of 2 1o 300 K, Sharp,
gquare hysteresis loops, indicating a well-ordered ferromagnetic structure,
appeared in the magnetization versus magnetic Neld curves when magnetic
field was applied in the plane of the film. This result clearly indicates that the
anatase Ti, Co 0, thin films fabricated on LaAlQ, (01} by soft chemical
process have crystal quality equivalent 1o high-vacvum technique and these
thin films are advantageous nod only for practcal application o magrelic
device but also for physical basic studies on electro-magnetic properties Ti
Lo 0, films
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ER-06, Epitaxial Growth of Zinc-blende Cras/GaAs Mulilaver.
M. Mizuguchi', H, Akinaga', T. Manago™. K. Ono’. M. Oghima’ and
M. Shira", F JRCATAIST, Tswknba, Japan: 2. SRCAT/ATE ek,
Japen: 3. Univ of Tokve, Tokvo, Japun; f. Osaka Uriv., Osaka, Japan

Zing-nlende (#b) CrAs is a nolable material because it has been predicted by
ab-mitio calculations that the zb-CrAs has a halfmetallic band siructure, and
that the ferromagnetic state 15 most stable in terms of the total encrgy 1], We
have alrcady suceceded in growing zb-CrAs thin film (2 nm) on GaAs, and
observed ferromagnetic behaviors at room temperature[2]. However,
unknown spots appear in the RHEED pattern of CrAs with the nominal thics-
ness aver 3 nme This fact indicates that #b-CrAs does not keep the crystal
structure over the thickness of 3 nim under the present growth condition. The
critical thickness should be inereased 1o obtain functional devices utilizing
half=metallic properties of zh-CrAs.in this contribution, we report that -
CrasCGats multilayvers were grown by MBE. The surfuce structure was
observed by RHEED. Superlattice structures were grown on a GaAs (001)
surface afler the growth of a GaAs buffer layer to realize the flat GaAs sur
face, The thicknesses of the GaAs spacer laver and the zb-CUrAs magneug
layer were varied and cpitaxial relationship was investigated. It was cla nfied
that crystallographic properties changed depending on the layer thicknes.
Magnetic properties of these multilavers and eMecis of post-anncaling will be
dhzecwesed in detal.

[1] M. Shirai, T. Ogawa, 1. Kitagawa, and N, Suzuks, ) Magn, Magn, Mater.
177-180, 1383 (1998},

[2] H. Akinaga, T. Manago, and M. Shirai, Jpa. 1 Appl. Phy= 39 L1118
{ 2000

ER-07. SOVEL MAGSNETIC-SEMICONDCUTOR HET-
EROSTRUCTURES FOR IMPROVED KNOWLEDGE OF 5PF1%-
TRONICS. [.F Cohen', BA. Stadling', ). Giapintzakis™ and €. Grigomes-
ew'. 1. Blackerr Laborarory, Imperial College. London, United Kingdom

2. Superconductivine and Magnerism, TESE. - FORTH, Heraklion, Greece,
1 Phgics I_]'L'Ir.l.;;.l'.r.u;l;'u.'. Varronad liestitute for Beeearch and Deve |r.-b.|l1m.e-ﬂ.'_.r|'ll"
Chproelecironics, Burcharest, Romania

A large European consortivm (19 partners) has been funded 10 study in par-
allel ferromagnetic semiconductons and magneztic metal - semiconductor het-
groatrugtures as novel materials for elecironie and optoelecironic applica-
tions. In this presentgtion an overview of ceartain aspects of semiconductor-
magnetic metal programme will be given. In particular the very successhul



