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lnthelastfewyears.hybrldstru亡ttlreSCOnSIStlngOf

rn2LgnetlCthin氏lmsandsermc̀〕nduCtDrSubstra･teShave

beenattraL:Llngmuchinterestascandldatenaterlakfor

newdevl｡ezLppllCat10nSI)FortlllSPurpose.manganese

pnlCtldessuch2LSMnAsandMnSbep)taxlallygrown

onCaAshavebeerHnVeSt'gatedコ)ThesepnlCLldesare

knownLocrystalH2elnNIAs-typestru亡LureAridbefer-

romagnet)catrc･Om temperature TheirmagnetlCZLnd

Tn2LgnetOOpticalpr叩ertiesh2LVebeenstudledfrOrnthe

fundamenta】2LSWellai2Lppll亡atidnSPOlntSOrV.etVユ-5)

M2LgnetOOptlCalspeCtra斤om pc,ly〔rystAHLneMnSbrt)a-

terlalsweredes亡rlbedbyl主uschowdaL611nbulkslngle

crystals凸lMnSblargeKerTrOtat10na.tShortwavelengLh

wasObserved2LSrepdrLedbyTosak2LetaL,andS2LtOet

aL=)MagnetooptJCaleB~eCLsdlMnAsweremeasuredln

thespectralrangeori-3eV Lo26eV bySLDFeland

Sehneider91andlnthespectralrangeor12eVLo53eV

bylkehmeeLoL" )

TnmostoftheprevlOuSSLudleSOngrowthofma.n-

gZLrleSePnicLlde61msm-VCompoundswereused2LSSub-

starZLtemateTtak Nofilm growthe)(perlments】nvolv-

1nguseOlⅠLVICOmpOundsaSSubstratematena)shave

beendescribedm thelJtterZLtUre Duetothe)rappl】Ca-

L】onsinoptoelectron)cs.integra･LedoptlCS.Lhm A】m so-

LeL,亡e)】sandsemimagnet)cserb)conductors(SMS).ll-VI

COmpC,undSem】conductors2LreOlinterest Amongthese

cOmpC,undBern)conductors,cadmiumtelluride(CdTe)lS

2LnZLttrALtlVeCandld2Ltefordev)CeaPp】icZLtic･nsbecause

bfItsmanyusefu)cha'acter'stlCS 1)Ithaj竺 optlrnum
b2Lndg2LpC･f1SeV forsolaJenergyCOnVerSIOn.ll1')2)

亡凸mbinedwlthmercury,Hg._.CdzTeithasgreALpo-

tenti2LH0-2Lpplieat1011日nPhoLoniCdetectc･rsrorwave-

lengthsmuchlongerthanthoseobtalnabJewlththeHT-

Ⅵ semic凸ndu亡tOrS.13-13)3)comblnedwILhmanganese,as
Cdl_.Mn,Te,lhsasermmagnetiesemlCOnductorshow-

ingaglantFaradaye斤ectca.usedbytheexchangein-

Lera亡tic･nbetweenbandCarriersandlocallZedmagneLIC

mOrnenLsdrMnl+ ions.L6)4)ltiStheonlyOneT7-Vl

CompoundsemlCOnductorinwhichhomoJun亡ttOnSCan
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ChallgedeaSllybyZLppr̀)prlatedoplng.WhLCh･spromis-

1ngr凸rCdntrOLllngCa.meHndueedrnagnet･⊂)nteraCh0n

betweetlferr()magnetlClayer.<LhrDughRKKY lllteraC-

LIOnllCdTelSusedas2LSP2L亡ermaterlZLllnSeml亡On-

ductor/rerromagneLIChybr.dSand6)HWEg,owthteCh-

nOl(旭y)̀lCdTehasbeenwellestZLblisTled-1nadditloTl
thelattlCemlSmaLcllbetweenMnSbandCdTeismucll

smallerthanthatbetweenMnSb2LndCaÅs,sincethe

laLLlCeSPaCingA,つ｡OrCdTe､S22畠A.whlChlSmuch

closertod､Oつ0lMnSbthanゴ̀.｡oblC2LAs.Thegrowth

olhlghqualltyMnSbmagnehCLh･nNmsDnCdTe.com-
blnedwlththeabove-mentioneduserul亡ha∫aCterlStlCSOl

thesubstr2LLernateTia1,mayleadt凸labrlCatlOnOrne"′
runcLJOnaldevices

CrysLalgr̀,wtl10fMnSbfi】mswasperformedlna･CDn-

ventlC･nalHWEsystem Thegrowthapparatus2Lndthe
ch2Lra亡ten2atic)nrneLh()dsaredescrlbedJndela)Ie)se-

whe-en)TheCdTesubsLrateswerep-typedopedsln一

gleCrySLZLIs.ErOW】1bytheverLA)ca,)Brldgmanmethc'd
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I/Vteehmques The(110)一〇rlenLedsurraceS､VerePre-

paredbyrne亡hanlCatpOllShlngOlいleSlngLecrystalwlth

03-Jlrnalumlnum OYide The(rystalwasSubsequenLly

rlnSed withdelOn)2ed vヽ2LLer､and thencleaned wltll

LrlChlc･rDethyLene,acetone,andmethanollnanUltrasDrHC

cLeaner Flllauy,Pr10rtOInsertionIntotheHWEcham-
ber､thesurr2LeeWasetchedwILhasolutionolbromlne

lnrneLh2Ln凸1(2%川 VOIume)Loremovetheuppermost

layer lA)ThesubsLraLewassetilltheHWE主ySLem凸na

molybdenum holderuslngindium conLacts Thecham-

berwasthenevacuatedLoapressureol10-7Torr-at

wh)Chtherm2LIcleanlngOrthesubstra･tewas仁amed"I

aL450ACfor10milluteS AltertheCleaningthesub-

StraLew2LSCOO)eddoIVntOanaPprOprlateternPer2Lture

roTMnSbthinAlmsErOWLh.
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10ws pdIycrystaHmeMnSbw2LSSynthei】Zedfrc'm eJe一
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1)SOur亡etemperature,700oC.2)subsLratetempera-

ture,30CIdCto400oC.3)growthr2Ltemalnt2LlnedaLCH
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HWEonCdTc(lュo)主U､･raCeSaLvaH0uSSubstraLetem -

pel･LltureS ale主hoWninF心 ､1(b)ZLJldltc).TnFig:1(a)
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tothe(102)MnSbp一anesLSCOrnPa-abletothelnLenSiLyoF
re鮎eLLOLIFrornLhe(220)pla,nesrrorntheCdTesubsけare

･ThedlHeTenCetnLhearLgularposltlOrLS.m2C､･ahes,

beもweer=he(220)CdTed'qL･aCtiorLlineandthe()02)Mn
SbdLRTaくいoれLlne15.lrorT)theLlteTaLuTe､D830-1m1
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llSlrLthesetwoLLrteSissrnaucr､066 g .Fot･the引mp

TePal･edatASubstl･aLetemperatureof400oC､onL)･onesLl
･OnglLneassignedtothe(220)dl飢･aL=t10noHllccdTesub

sLLatCisDIDSetl､'CdlnLheXRDpatternaSsho､vntn

FL富ltd)･ThcMnSb(182)rehecLLOn弓sbeLleVedtobebHrLed

inり1ehldleL･anglerootoFtheCdTeline.alulOughlt15

110tCLeal･1_vresolved.Tll)aisb亡CaUSe且【highsubsLral
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A Bycal･eruLcxpertrnentationlitLSroundthaHheMTISb(1
0L2)TeRectionL5】oca,tedat39758.L.eL.087ohl

gheTChan仙epositionoltheCdTe(220)lineThedくけerenceisdosetothellteratureValue

ol0834.OtherXRCHlneSWeLLenotObservedFllOm the

Te5UlLsorLheXRDStudieSdeSぐ1ibedabove,･tLS亡OnCLuded

thattheonentatlOl=)leferen亡eVaTleSrrOnl(20I)LO(l
ot)W､thhlC'eaでingsubstrateternpeTatul●eF)om 30(=0

400oC r<oprorr"ne爪tCllangejnlatCice亡On-stantswlthsu

bstratetempel･atu}･eWasObservedlnSplLeolthedl

SいnCtChangelntheoTjentaいonpl･elerence.TheE

PMA rcsultindica･tesanSb-rlChcomposhlOnroyLlleR1Tn

SgrownatSubsLra･LeLemperatureSequaltoorlo､uert

han3200C andastoIChlOTTletric亡OmPOSltLOnwlthm Lheeyp

eTLrnentalerTOr(-3at%)ToralltheFI)msgro､vnat

highersubstTatetemperature s .The(hemicaJ亡OnPOSitjone

･rthethi"LSITnSVid叩th＼Vasanaly2AdbytこSCAdepLh

proFllhg.ThF'X･TayeXCit∂tionsourceusedwasaMg-all
OdeKO-hnealldthesputterlnF:gasWasAr十at2keVeller

gy TherateDEsptlLtel･ing＼v2LS eまいTTmLedasapp
roy■maLely50A/min TheESCAllneSaJuly2edwereC
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