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CßEI\TPAJIbIlAH 3ABIICIIMOCTb MArHIITHbIX OC~I1.TJ~lHIl;IIn 


IIHTEHCIIBHOCTII JIIOl\nIHEC~EH~IUI a.TJEI\TPOHHO-AbIPOqnOrO 

I\OHAEHCAT A B qUCTO)I Ge 


Il. C. r.IlaiJlloe, K. Een/.tep.'), E. r. )J{YPI>UH, 
A. JI. KapyacKuü 

lICC;:leilOBaRhI MarHIITHhJe OCIlIl:J:JllUlIIl IIllTPHCIIIlHOCTIl B pa3:III'lDhIX To'max :1II1II1II 
;IIOMIIIICCI\eRI\1lI1 (Ll-709 JIIJe) Ha 3].1,1\ II 'II!CTml (,P. I10:JY'Il'HHMI ClleI,Tpa:Jbu8H l,ap
TIlU8 OCl\II,1,1HIlllii Oiil,HCHH('TCH II pa~ll,ax «J;ilUe:IhIlOÜ') ~1O;(e:IH. jf:; OClIH.l:IJH(IlÜ HlJ
Te!lCHBHOC.Tll D Tpex rr"'II>HX .111RlllI Dhl'lIlL1t'Hhi M8rUUTHbJe OCHU:I.l11I\I111 CIIl'HTpa,lhHoii 
lllnpnHM .1IlHm! 11 xal'al,n'pHCTll'leCl,IIX ;)uepIIlii ;J,],J\ (Xll\Jll'leCrWro UOTeHI\lIa:Ja, lal 

HeTU'H'CI;oii, oU).leBlloi! 11 nOppe.1HunoHlloü :.mepfllii Ha 118/,Y 'JaCTIllt B ;),J,lq. 

O,n;HllM lLI (' nOCOVOB ;mCnepB:\lellTa.1LlIoro nCC:Ie;:J,OnallilH CBOHCTß ZUCK

TPOHlIO-iJ,blp0'IllOrO KOliAellCaTa WA'h) B nO.'lYlIpoBo,J;mmaX [1- ~] HB.llIeTCH 

B03;:J,enCTBne CIDbHOrO MtlfllllTIIOro lIO,lH lla 3,lU-i:. 'haH nOKa3a.'UI 'he.1AbIlll II 

Cn.lllII ['], B :\lafIlllTIIO~1 no:re B03RIlhaeT OCIJ,II.l.1IIpYIQm.alI AoGaBha K PUBHO

BeCIIOB 1I,lOTliOCTil IIOCIITe.leÜ 3aplI,lla B a.leJ\TpOIIIIO-AbIPO'IllOÜ cpepmHi\JI,J;J\O

eTU, hOTopafl BbI:lbluaeT OCIJ,II.1.:IlIIJ,Hll llßTenCIIBIIOCTll n:I.lY'IaTe.lhHon peKo~IGlI
naIJ,ßu (HP) 8~1":. ÜCIJ,ll.l.llIUIIII I1HTCHCIIDIIocrn I1HTerpa:IbIIOB (no CneI\TPY) 
HP 113 8AR B 'IUCTOM rep~lalIIm HaG.1Kqa.'lucb panee [ö, 6]. 

B lIaCTOflmen paGOTe IICC:Ie;lOBa.llICb ~larIIBTHbIe OCUII!l:IflIJ,IlII I1ßTeIIClIBRO

eTII HP B pa3:III'I11LI X TO'IKaX eneKTpa n:I.1Y'ICnIIH 8;J.K Ha OCHOBe IIO:IY'ICU

HhIX 3KClIepIlMeIITa.lhßbIX ,J;aHlIhIX BbI'IUC.lenbI :laBIICImOCTII cneKTpa,lhIloii: I1Il1

pIlHbI .'lIIHIIII HP 11 xapalneplICTll'ICCKIIX ~}IJeprllÜ 8,Ul": B 'IlICTO~1 Ge UT ~Iar
BIITBoro nOJIH. 

1I3BecTHo, 'ITO 113 q,OPMbI B Cn€Inpa;rhIIoii n03ITIUITI :IIIHIIn mOMilIJeCIJ,CUIJ,Uil 

U3 3.0.1\ B OTCYTCTBlie MarullTHoro no,ul IIfOiRliO onpe,n;e:IllTh xapaRTepncrll'le

Chile 31IepfIIn 3A'h: ,lEeprmo $epMII, :mepnno eBfl3U H T. II. [2,7, B]. llpn Te\!

nepaTYIW T-O K. T. e. KOf,n;a Te}.mepaTypllbI~! pa:UlbITlleM ypOBHlI WepMlI 

MOiRIIO npeIIe6pe'Ih. Xlnm'IeCRnii nOTenIJ,lIaJI B 3A'h, paBHbIii epeiJ,HeB :mep

flIII Ha lIapy qaCTIfII: <En >. onpe,n;e.llIeTCH ROPOTKOBO.1HOBOll rpanHIJ,eÜ Eh .'lII 

BIlIl lIP 3AR p, 8]. llO.lHalI ClieKTpa:IbHaH nmpIIHa :UIHIIll tlE paBHa CYMMe 

::meprn:ii $epMII 3,lCKTPOHOB U )l;bIPOh EF=E/+EFh p. 9]. Ha COOTHOlIIcnIIH 

(E,.) =Eo+(Ekin >, (1) 

r,le Eo=Ee:r+E'OT CYMMa Cpe)l;UIIX 06~lellHo:ii II ROppeJIHIJ,IIoHUOB cmeprIl:ii 11 

<Ekin >- Cpe.il,HlIfI KIIIWTlI'IeCKalI 3BeprnH Ha napy 'IaCTIIIJ, B 8AK, HCIIORh3YfI 

113Bf>CTBOe BbIpaiRemw <Ekin>=3/~EF' MOiKlIO lIO:Ij"lHTb 3HeprUlQ Eo, onpe~e
JIHIOm.yIO lIIHPHHY aanpem.ennoii 301IbI B 3AH. B03,nenCTBBe RBRHTyIQm.erO Mar

BBTBOrO IIO.'llI YC:IOilmHeT onpe,n;e;Jeßile XapaRTepnCTlI'IeCKUX :meprHll 3AH. 

OBhITbI npOBO;:l:il;rBCL nplI T=1,5 K Ha o6paaD,ax 'CJIIc.Toro Ge C KOnIJ,eHTpa

1012I\ilen npIIMeceii ~ C.:w.- 3 npll Ba.10iKelIllH MarHHTßoro nO.'IlI H=0-:,.-32 1>3, 

C03,naBaeMoro CBepXlIpOBO;J;Hm.lIM CO:IeHOIl~OM. llo;Je H 6bI;JO napaJI.1e.1hBO 

1) npluwMau;:J;upoBIIlI lila CllU3H"J.eCHOrO UBcTuryTa YBUBepCHTeTa B r. illTYTr8pTe, 
Cllpr. 
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2200 TI. C. rJI3W;OB, K. EeTnJIep D: JIP. CnefiTpa:IhB3rr 

RpIIcra:r:wrpatPlllleCl\Oß ocn [100] oopa:UJ;OB. HepaBHoBecßl>le nOCIITe.1U BO:1

oYiJi;:J.a.'IIICb GaAS-JIa3epO:-'!, KOTOPblÜ renepnpOBa.l IIlmYJ.bCl>l ll,.lIITe.lhJ!OCTh10 

2 .ltUeX npH CKBaiftllOCTU 0,2%. CBeToBoB nOTOK Ha oopaaeIl, ~5 6r1C.lI 
2 

• .J.e

Ta.1II ::mCIIepll~!enTa.lbHOÜ YCTaEOBliH OnHCaBl>l B [6. ~]. CneKTpa.lbHafI IImplIIld 

~e.1II -1 M3e. 

Hcc:re;:J.oBa:rncb OCIl,H.l.1JlIl,IIII IInTeBCHBnOCTII :nO:\fllneCIl,eBIl,HH B ~!aliCIIl!nte 
H HO I,paHM .'IUHIJH HP C UCIIYCKaHHeM LA-qlOIloEa (709.'1136) B 3aBilcIDto'CTIl 

OT BpeMenll 3a;'J,epmliu perUCTpaIl,Uu nOC.le mmY.1bCa B030ymp;eHIIH t. Üha:m

.'10Cb, lITO npu .!l.oCTaTOllFlo Ma:lI>lX 3a;:t.epmhax (t~ 10 .\(KCeK) OTHOCUTe.lbH3H 

aMn.l11TYll,a OCIl,Il:r.'IHIl,Iln: ßHTellCIfBIIOCTIl (T. e. 1I0pMUpOBaBBaH Ba Be.ll1l1lIny 

UBTeBCHBBOCTH B lly:reBO)! :.rarIJIfTHO;\! no:re H =0) MIfHlBla.lbna B Il,ellTpe ,lH

BilU U YBe:rUlIIlBaeTCH K lipaH~L Ha pUC. 1 TIOKa3aIlbI OCIl,U.l.:rHIl,llil B Tpex TOll

liax .TunmI LA-709 .>'/.36 npil t=7 MxceK. BU;:J.HO, lITO OCIl,U:rJIHIl,UIl B :r.WKCII

MY)Ie .'IUHlnt 3nallIlTe)1bIlO :!.!eHbrue OCTJ;U.'I.1HIl,UÜ no KpaHM. (ho OO..fICIIRCTCH 
T(':>I, lITO, TIO ll,aIlllblM pa60T [6,9], npn t-+O OTIIOCIITe.lbHble allIJ.lIITY;:I.l>l OClln.l

:IHl:~IIÜ UHTeHCIIBBOCTII IHlTerpa:rblloü HP U CneliTpa.lbBoü illUPilBbI .1IlllnH 11P 
MOffillO C'IIITaTb paBHl>lMlI <!l!D.llfTYll,e ocrlII.1.1HIl,lIii n.l0TBOCTU HOCBTe:reü 

B 3AR. Ho IInTeBCIIBBOCTb nUTerpa.l.bnoll HP paBDa n.l0mar.\II no;:J, KPIIBOil: 

c.lleKTpaJIbBOll 3aBßCIIMOCTII np 3)],1\, T. e. ~fOif\eT 6l>lTL C AocTaTollHoü TOll

nOCThIO npenCTaB:1eHa B Bß;:J;e IIpOII:lBe;J:emUI cileKTpa.lbBoij: lliIIpllBbI Ha HnTelI

CIIBnOCTb B MaRCßMYMe ':IßDHII. nonmty lfHTenCIIBHOCTL B MaKCH:'.Q'Me ;u.O."IffiHiI. 
OCIJ;II:1.1ßpOBaTb (',:1a60 npn Ma:1hlX t. TI pB YBe.1BlIennll BpeMenII 3a;::(epffiI-aI 

aMn:rlITYAa OCIl,n)1JIHIl,IIH IIHTeIH'IIBIIOCTII B .lI060ft TOllKe Cnel\Tpa MeEHeTCH 

;lßBeRBO co BpCMeneM t, T. e. oonapymuBaeT 3aBßcu~tOCTb, anaJIOrlI'lHYIO onll

caBHOB B pa60Te [6] ;u.:rH IInrenCßBIlOCTB nBTerpa:1bBOB HP. 

RaR CJIe;u.yeT ß3 ;u.aBHhlX paUOT [9.10], B nO:lJIx H~25 'K3 tPop~!a ;mmnt 

LA-709 M36 MeBHeTCH Becym;ecTBellllo, Tor;:J,a RaK B 60;rIee Cß:IbHbIX nO:IHX 

HallßHaeT CKa3l>lBaTbCH paCmen,lcnBe non: .1IWßll [\0] 2). TI03TmfY. npe;J:llo.la

raH tPOPMY JIßDßß He1I3MeHHOü npß H~25 ';3, MOffiBO paCC'1ßTaTh cneKTpa.'1h

HOC nO.l0ffieBße JIHBlIH B aroü oO.laCH! no.leii. ßCllO.lb3YH OCIl,B.'I."IHIl,BII IIllTeH

CBBllOCTII B Tpex TOllliax CileRTpa. )],eBCTBllTC.lbBO, BBTeBCBBHOCTb B ,1IOOOÜ 

TOllKe 1I1IHlIlI I (E) MomHO [lpe;u.CT8BHTh KaR tjJYHIiIl,IIIO OT RpaiiBeii liOPOTl\OBO:.r

BOBOB Eh, KpaiiBeü ;u.JIBllIlOBO.l110BOii EI TOlleK .1IIBllU ß MaKcßMa.lbllon ßBTeH

CßBllOCTß I m=: 
I(E) =f(Eh, EI, Im",,). 

Eh OIIpell,eJIHeTCH RaK ROPOTl\OBO.IHOBaH rpaBIIIl,a JIllBlIII npII T-+O K [7]. Hc

nO.lb:lYH OCIJ;HJI.1HIl,IlIl UBTeIlCIIBHOCTII B nenTpe H B ;:I.BYX TO'1KaX Ha KpaHX :r1I
HHI{ (plIC. 1), Ml>l Blif'IßC;m:m OCIl,1I,1.1HIl,IIII Eh 1I EI B MarDIITROM IlO.IC. 

Ha pue. 2, a, 6 npIIBe;u.cHhl pe3y.lhTaThl paclIeTa ;:J;.lH Eh ß mßplIBl>l lIUBIIII 
I1.E=Eh-EI. 3aBßcßMoCTb Eh OT H onpCll,e.1HCT OCnlI;rI.1HIl,ßß cpep;Heii tlHeprßII 

<E n> Ha napy lIaCTBIl, B 3AR (T. e. xmfBlIeCKIIü nOTeHrJ;BaJl) B MarHBTHOM 

nO:le. 
ÜCIJ;II.l:JHIl,lln /)"E Xapal\TepII3YIOT nOBe,1enlle 3BeprUII (f)epMlI B MarBIITHO~1 

[lO.le u xoporuo cor:raCYIOTCH C pe:\y:rbTaTa"m Haillell IIpeAhllQ'meii paOOThl [9]. 
TIpene6perUH liBaHTOBallIIel{ AhIPOI{ B nO.1HX H<25 1':,3 [i, ~~ 9] ß IIcnO.!lb3YH 

Bl>lp8it,enUH II3 [9], MOffillO no.1YlllIU CBH3b Meffi,1y ,meprIIeß (f)ep~lII II cpe,ü.

Hen I,ßIICTß'IeCIiOH ;meprneli: B !IIarnnTlIO~1 IlO.le P;.1H 3AR: 
""","",') I 

h
<Eh;,,> = i ,,> EF' ~ L [+(1-nx-sy )'/+<EH") + <E. = 

n"'.I) 1:-=0 

~\ n HanlllX ::mcnepil"/.H'HT3X panUPH.1('H1H' :nUlßll LA - i09 M3/1 BaO.1!();J;a:IOeb opa 
H>'!.~ ~'.). T.e. Il IlO.1HX, 00.11'(' e.130IJX, '1('M Te, 0 ROTOPhlX coOOma:IOCb AaeRceeBbIM ß .:Ip. 

PO] (1/>)0 t>J). 

. x+ ( nXTSY+

r;:l.e X=nw/eF': y= 
()TClIIlThIBae~lhle 01 

3.1eHTpOIIOB ,J.1H ;:1.;' 

3tP<peKTIIBII3H ~w, 

TpOBa; g, - g-tlJaK1 
IlJ (2). no:ran 

<E.in >n, nO~CTaD 
(puc. 2,6. 2). C.10 

<E~in> II Eo OlBOB 
Hnll no ;meprnH~r 

u;n:I:1HIl,DIf paBHOB 

TaTOB paOOThl 1\el 
,"IHIl,IlÜ l\IIHE'TIIlIeC 
;\IarHUTllO)[ nO:Je 
r.13CyIOTCH c nx 
H=10KJ). 

PaBee Cnel\T 

3,],1\ 6bI:m npOBe 
OCIl,UJI:IHIl,IIÜ B Il,E 

J.I(EJ!Io(EJ 

T 
:........1__/ 


I ' 

\V I T 
I 0 I 

\ '0 1,: 

\ i 

Pne. 1. ~!arBnTfI 
B pa3:Iu<{EbIX TO' 
HhDl Ba CneTiTpa.< 

Pue. 2. ~{arHn'tl 
(T=1.5K\: a-! 
nmpl!HbI :mBml 
napy 'lacTtlII. (E. 
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~rrTC'.l n BO:!

Te.:n,HoCT"10 

6r!C.l/ 
2

. f-~e
:afl umpIllIH 

MaI\Cmlr~ll' 

IBIIClDJOcrlI 

fl t. OI\I\:l<l 

OCIIre.lhIlM! 

BC.1IIqIJIry 

ll;c1lTre .1n
n Tpex roq

n B M8HCjf

)bHCrIHeTc H 

y,a;bI OCIIU.1
.1IIHIIIl HP 
HOC' ~,leii: 

OiJ. ~Boii 
OqHOll TOq

I na HHTCH

Me nO.1IRlf!l. 

aai1.epmHI! 

MeIIHeTCH 

(qnylO onll-

Hla JIßIIIIIf 

HbIX nO.1HX 

upe,1.uo:la

CIIeKTpa.1J,

~Hll: HHTC'lI 

) B :IlOnoä 

)POTKOBO:I

IOn: HHTeH

[ Pl. IIc
KpaRX :Iß-


OM ,ac. (; 

JIbI ~mm 

11 ;)J1epfHii 

arnHTllOM 

afnUTHO){ 

:60ThI [9J. 
:CIIOJII,:lYH 

a H cpeA

I:JOCh npu 
BLlM ß AP. 

~.) I 

+ (nx+sy+ X:Y
) (1-nx-sy)'/: ] / 12 12 (1-'nx-sy) "'+ ~ fj, (2) 

71-=0 ,==<0 

r;:w x=!iw!ep'; y=nw,!eF'; fp' H e/ - ::mepnro: <l>eW,{ß 3.::ICRTpOflOB H AhIpOR. 

OTCqHTbIBae~rbIe OT HH'ffiHHX ypoBHeii JIaH,llay; w - ll,H'K10rpOHHaH qaCTOTa 

;~.leKTpOHOB ,a;:ur ,118UHoro HanpaB.1eIlHR H; w,=m,w/m.; m, - ll,nR.::IOTpOnllaH 

aq)!f>eKTHBBaH Macca a.leKTpoHa; m.=2milgi; mo - lIfacca cB060,J,uoro 3.1eK

Tpona; gi - g-!f>aI\Top 3.::IeKTpOHa n,.1R ,J,aIlHoro HanpaB.::IemUI. 

lb (2), UO.:Iaran I'F'::::::O,4.c\E, 1'/::::::O,6.1E [8J. BbIqnC.1ml OCliH.:I.1HliHII 

<E~it'> H, UOACTaB.1HH B (1), UO.:IyqnM OCll,H.'IJUIliHH 3Hcpnm Eo=E,x+Ecor 
(plIC. 2, e, e). C.10liHlhIII XapaI\Tep 3THX OCliH;I.'HIUUß CBJnan C Te:-'l, qTO na 

<Ekin ) H Eo O,1.HOBpeMeHIlO ,1.elfcTBYlOT nepepacupe;:Ie.'lcunc n.10TUOCTH COCTOfl

lillÜ uo aHeprlI.lUt Ha-3a ,1.BllIRC'IlllH YPoBHeß J]ann.ay B MarHlITHOM UO.:Ie H oc

liH.l.:IRll,HH pUBfloBecHoü U.10Tnocrn HOCHTe'Ien. 3TO TaKIRe C.:IeiJ.yeT H3 pe3y.1h

TaTOB pauoTbI he.1AbIIUa u CH.lnHa ['], B ROTOPO:Ü: IIOKaaaHO. qTO !f>aabI OCll,H.l 

.1JRll,UÜ KHHeTHqeCKOÜ. 06~teHHOÜ ::meprnü H n.:IOTnOCTU nOCHTe.leß B 3,[1)\ B 

:\!afUßTIIO}f 1I0:Je ne COBna,1.aIOT. TIo nopRiJ.I\y Be.1I1'IHHbI OCIIß.1.1HIIHH Er, co

f::r8CYIOTCl'! C HX Oll,eUKaMII ['J (-3% OT aHepnm CBR31f 3AH,:::,2,5 Maß IIpH 

H=1O ";:0). 
Pauee cneHTpa:IhllhIe BCC.lep;OBaHBfl OCll,II:I.1HIIHH ßnTenCHBHOCTII HP 

3JJ,H 6bI.1I1 npOBe,1.eHhI B Si [t1 J, r,1.e TaKIRe 01.1.10 OOHapYIReHO, 'ITO a!.fll.lIITy,a;a 

OCI~ß.1.1Hlißll B liCHTpe .11lHHll MeHhme, 'IeM Ba ROPOTKOBO:IHOBOM I\palO. 

JI([)!IofF) , 

2 

, 1 

2 

~ 

3 

709 705 

1 

tO%l 
II 713 

hV, 'f3~ 


10 20 H.1C3 
 o 10 20 H,Kil 

Puc. 1 Puc, 2 
Pnc. 1. MarHlITHLl.e OCIl;II:I;JHqllll lIHTeHCHBHOCTU .'lJOMnHec~en~lll U3 :J,J.R B 'lllCTOM Ge 
B paa.1IPIHLlX TO'lRax cneKTpa, T= 1,5 K. RPHBblC 1. 2, 3 cooTBeTcTBYJOT TOqKaM, YHaaaH
Hbm Ha cneRTpa.1bBOÜ :IlIHUn, ßpeMfi 3allepil(RII perUCTpallIlII nOC"H~ BoaOYili)l,aJOIl\ero IIM

nY:Jbca 7 MKeeK. norpewnocTb InMcpeBuü ±1.5% 
Pßc, 2, MarHuTBLle OCnlI:I.lf11111U Xapal(TepßcTU'lecKßx llHcpruü a':"R B 'lnCTOM Ge 
(T=1,5 K): a - OCnll.:I:JHUllll cpe;J;Heit 9HeprUlI Ba napy 'laCTlII{ <En); 6 - OCnlI:'IJIflllIJß 
wnpnHbl .anHBB LA -709 Mill! M; 6 - OCIlß.1JIflI{UU cpe.!Uleü KHHeTlf'!eCKoii: 9Hepnm Ha 
l1apy 'laCTnll <E/tin); 2 - OCUIL1;IJlnIUI OUMeHBOH 1I Hoppemn:UfOHHOH 9HeprlIll Eo=Eex+Ecor. 

TO'lHa~1ß nOKa3aBIJ AaBHLl.e paC'H'Ta no <PoPMYJIe (2) 

http:J]ann.ay
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2202 n. C. f;ra,llTWB. K EeTu.1Pp n .llp. 

llraI\, HallfII ßCC:H:'~OBC\HbI :>1 anJIfTHhIe OCn;U::J:lHn;nn nllTeHCIfnllOCTIf ll:QYlJe

I1ßR B pa3:III"H1bI X TOlJhC\X :ITIlIIlII :nmUlIIeCn;l'UUlTIf 3,J,K B lJHCTOll Ge. l1u.·Iy~eJJ
lIbIe pe3Y:TI,TaTbI XOPOIllO OObR:CHRlüTCR n fJa~lI\ax (NanC'.lI.IIOlli} ~IO,J,(,:III. 11:1 01.'

n;U.l:IHUUn lllITC'HCJ/BHOCTTI B Tpex T(JtJ),ax .1IlIlIHf pal.'C'l.IITaHbI :>lanmTIlbH' oc

n;U.'DRlI,UIl cnelnpa:lhlloll lllUIHlIIhI .1IUIUIl U xapal,TepHCTII"IenmX JlIeprIlll 

3)ll\. 
B 3aKll()lJemlC ilBTOfJbI 6:I3fO,lapRT JI. B. Ite:qbIIlIa II A. rr. CU:IIIHa 3a 06

cym,J;elIU(, pe:ly.lbTaTOB, H. D. BO:lIiOBH II B. C. Bopo.:\a'If>BY 33 nO~lQllI,h B pac

lJeTHX Ba 3BM. 

cDU3H'IeClmH IIllCTIITYT IIM. TI. H. JIeoe,J,eBa TIocrynlf:Ia B pe;IaEIUflo 
AI;a,lle~lIlII naYK CCCP l'i lIIOHH 1975 1'. 
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SPECTRAL DEPENDENCE OF THE ~fAGNETIC OSCILLATIONS 

OF LUMI~ESCENCE IXTENSITY 


OF AN ELECTRON-HOLE CONDENSATE IN PURE Ge 


P. S. GladkOI" K. Be/zier, B. G. Zhllrkin, A. L. Karuzsky 

MagnNic oseillations of the intensily at different points in the luminrscence line 
(LA-709 mrV) from an elrctron-hole condensate (EHe) in pure Ge are inn·stigatrd. 
The spectral pattern of the oscillatiolls is explained within the framework of the 
«drop,) model. Magnetic oscillations of speelral width of the line and of the characte
risUc energies of the EHC (chemieal potential, kinetic. exchange and corrt'lation enpr
gies per pair Elle partic\es) are determined on basis of oscillations of the intensily 
at three points. 


