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MAGNETO-OPTICAL SPECTRA OF RF･SPUTTERED AMORPHOUS Cd_CoAND Gd-Fe

FILMS

KatsuakjSATOandYLUiTOGAMI

BroadcaSTtr7gSctenceResearchLAboratorL'eso/NLPJWnHosoKyokoL(JapanBroadcastL'ngCorporalLOn),Ktnuta,Setagaya-ku,
Tokyol57,Japan

SpeclraorpolarmagrLet0-0PLJCaleffectsorGd-CoandGd-Fehavebeenstudied;KerrrotationIncreasesgraduallyfrom
thevisJblelothenearlrres,OnWJlhahumparound1eVandKerre川ptlcILyChangess唱nataCertainpholonenergy,which
dependsonsputlerlngCOndlllOnS.

Recen(1y,amorphousrareearth-transitionmetalalloy Gd-Cofilm wasmeasuredthrough thesubstrateglass

filmshaveauractedgrowlngInterestaSthermomagnetlC

recordingmedial1,2].Insuchasystem themagnelo一
〇PtlCalKerrerrectisemployedForareadoutorre-

cordedslgnals.

lnorderloestabllShthemosterricientwavelength

forthereadout,wemeasuredtheKerrrotation¢Kand
KerrelliptlClty17KOnGd-CoandGd-Fefilms.

AmorphousGd-CoandGd-Feri】mswereprepared

onglasssubstrate(50mmx50mm)bymeansorthe
rトspultenngtechnique･DetailsorsputterlngCOndit10nS

havebeenpublishedelsewhere【3】.

Spectraor¢Kand¶KWeremeasuredbymeansof

thepolarizationmodulationtechnique【4】.ThemagnetlC
rie】dup10I,5kOewasapp】jedperpendicu一artothe
surfaceortherilm.AllmeasuremenlSWereCarrledout

lhrough 1hesubstrateglass,togetthesameconditionas

usedinourmagneto-Opticalrecordingsystem ll].To
avoidtheFaradayrotationduetothesubstratematerial,
SpectraweremeasuredaHheremanencemagnelizatlOn.
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F唱11Kerrrotation¢J(,Kerrellip11CilyりK,andrenectlVityR
ofGd-Colilmmeasuredthroughsubstraleglass.Solldcurve:
4,K,dottedcurve.77K,anddashedcurve:R.

byusinganapparatuspreviouslydescribed【5】･

lnfig.1areshowntypICalspectraof¢J',77Kandthe

renectivltyRoraGd-Cofilmpreparedwiththebias

voltageol-100V duringspuuerlng-Kerrrotation

increasesslightlyfrom thevisibletothenearinfrared

showlngahumparound1eV,followedbyasudden
decreasebelow1eV.Thecurveforthevisibleregionis

consistentwiththedatapub一ishedbyotherauthors

l6,7].ThepeakvalueorやKWasabout24min.

Theresultantspectralresponse,whichistheproduct

ofthereflectivlty,R.theKerrrotation,OK,andthe

photoresponseoranSiphotodetector,∫,hasamaxi-
mumatabout0.9Ilm.Thisshowsthatthenearinfrared

semiconductorlaserlSfavorableforthemagne_10-Optical
readout.

ThespectrumofTIKOfGd-Coshowsacharacteristic
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Fig･2･KerrelJIPl】CllyspectraofamorphousGd-Corjlms
preparedunderva∫JOuSSPulleTlr唱COnditlOnS･Aboutsymbols,
N,B･andX,see(heLexL･Zero-levelofeachcurveisshiftedby
arbitraryamountforthesakeofclaTlly･
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KSaEo,Y･TogamL/ML7gnetO･OPtlCa/spectrao/G(卜coandGd-Fe

Wovelenglh(jJm)
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0Lr)Fig,3Kerrrotat10nSPeCLrurnandKerrelllPtlCILyspe
ctrumofaGdFefLlmSolldcurve.中Kanddolledcurve

'TIK･zero-Crosslngbehavioratacertainphotone

nergyEobetweenIand2eV･Fig.2illustrateshowthesp

utterlngconditionarfeclstheKerrelliptlCltySpectru

m OftheGd-Cofilm.InthisfigureNdenotestheno
n-blaSedFilm,β theblaSedfilm withthenumber

behlndβrepresentlngtheappliedbiasvoltage,andX
theFilmpreparedwiththebiasvoltageof-100V

andwithoxygenat2×10-6To,rintroducedduringspu
tterlng･WithlowbiasvoltageEohasavaluehigherthan

l･5eV,whichdiffersfrom sampletosample.Ont
heotherhand,whentheblaSVOltageexceedsacertain

crlticalvalue(-60V)Eotakesavaluearoundl･

2eV andbecomeslesssample-dependent･ThevalueofE.
forthefilm X wasverycloseLOthatOfBl20.F
rom thisexperlmenlwetentatlVelyconcludelhalthe

magnet0-0ptlCalspectrum inherenttoGd-Coisnot
theonemeasuredonthenon-biasedfilm buttheon

eonthebiasedfilm.Theformersurfersa∫linfluenceof

oxidiza-tion.Theroleoftheapplieddc-fieldmaybeto

getridofthenativeoxygenbythere-sputterlngProces

saShasbeenpolntedoutinthepreviouspa

per【3】.Inflg･3typicalspectraorやKand¶KOr
aGd-Fefilmareshown.KerrrotationoftheGd-Fefil

mgradu-allyIncreasesfroml九eⅥsibletowardthenear

infraredshowlngahumparoundO･9eV,whichis∫()llow

edbyanabruptdecreasebelow0.8eV.Thepeakvalue

ofやKisabout35min,whichisnearly40%largerthant

hevalueobservedinGd-Cofilm･KerrelliptlCitly77K
OfGd-FehasalargervalueaboveIeVthanthatorGd-
Co.Kerrrolalion ofGd-Fedecreasesasthefilm

becomesoxjdized･Insuchacaseavalueof¶Kbeco

mescom-parableorevengreaterlha-IthatofやKIItisfo
undthatinsertionofaquarter-waveplatecanimprove

theout-putSNRlnthiscase,sincethemaximumimp

rovementisgivenby(4･2K+.12K)1/2/4'KiftheInsertion
lossisne

glected.Flnally,weglVeabriefco… entontheorlgl

nOfl九emagneto-0ptlCaleff∝lorGd-CoandGd-Fef

ilms.Infig.4arereproducedthemagneto-0ptlCalspect

raOrFeandCopublishedbyK∫inchjkandArtemjev【8】
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Figl
4Magnelol0Plicalspectraof(a)Co;(b)Fe;(afterKrlnChjk

andArtemJeVl8]),an
d(C)Gd;(afterErskineandStern[9]).

GdpublishedbyErskineandSLeml9]･
Inthisflgure(;

and亡'2Stan
dforrealandimaglnarypartsoftheoff-di-
agonalelementofthedieleclrictensor.
Itcanbeas･

sumedlhal̀;correspondsto71Kan
d弓to4,K･
By

comparlngthisfigurewil九rigs･
Iand3,Wecanseet
he

closereSemblallCeOflineshapesbetweenthecuⅣesof

Gd-1ransiljonmetalfilmandt
hoseofthecorrespond-
1Jlgtransitionmetal.
TheKerrelliptlCltyOfGddoesnot

challgeitssignbetween1eVand5eV･
Thisspectrum
differsfromthatofthecharactensticbehaviourofthose

ofGd-CoandGd-Fe.
Wethereforeconcludethatthe

magneto-0ptlCaleffectofamorphousGd-transillOn

metalfilmsinthevisibleandnearinfraredreglOn

essentially derivesfromthemagneto-0ptlCal polahzabil-
ltyOfthelransi110nmetalatom.

References

ll]Y
.
Tog aml.

K
.
Kobayashi,
M
.
Ka)iura,
K
.
SatoandT

･
Terarushl,
J
.
Appl.
Phys.
53(1982)2335･
【2】N.Imamur aaJldC.
Ota,
Japan,
J
･
AppLPhys･
19(】980)
L731
.
【3】Y
.
Tog amandK.

Kobayashj,
Japan.
∫
.
Appl.
Phys･
20
(1981)]457
.
[4】K
.
Salo,
JapaLn.
J
.
Appl.
Phys.
20(1981)2403
[5】K
.
Satoand T

.
Teranishi,
Japan.

∫
.
Appl･
Physl
19(1980)

suppl･
19-3,
101
.
[6]S
,
Vl善良o vsk夕,B.

Knappe,
V
.
ProsserandH･-
R
･

Muller,
Phys.
Slat.
Sol.
(a)38(1976)K53,
【7】T
,
Ka tayamaandK.
Hasegawa,
Pr∝.
4thlnlem･
Conr･

RapidlyQuenchedMetals,
Sendai(1981)p915･
[8]G
.
S
.
K∫1nC hikandV.

A
.
ArLemJev,
Soy.

Phys.
JETP(EngJ･
Trans.
)26(1968)1080
.
【9】∫
.
LErs

k


