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HayK 

M.C. XaU1rntt 

CpeAM 60J1oworo qHcJla cBepxnpoBOAK~ruc: coeAMHettHn, HCcJle­

AOBaHHHX B fi0CJ16,ll,Hee BP6MH, TpOttH~6 X8JlbKOreHH,ll,~ MOJ1H6A6H3 

(TXU) M Mo X
8 

, r,ll,e M - ueTam1, :r~ 4, a X• S 
Se H1IH Tu ~ BHAe11a10TcH PHAOM oco6eHHOcTel!, npellCAe Boero 

BYCOKHMH KPHTKqecKHMH uarHHTHYMH IlOJlHMH Tri OTHOCHTeJlbHO BYCO­

KWIH KPHTHqecKHUH TeunepaTypauH (1]. TaK, HanpMuep, AJIH 

Pb Mo, X8 T0 - 15 K, a H
02

(0) - 600 Ka [2], qTo aHaqH­

TeJlbHO npeBOCXOAHT KJ!OrcTOHOBCKHtt npeAeJl Hp= 18400 T0 H B 

H8CTOHmee Bpeua HB1IHeTca a6con10THHM peKOPAOU KPHTHqecKMX no­

nen •. )taJlee, TXM HU610T pou60SApHqecKylO CTPYKTYPY ( npocTpaH- . 

CTBeHuaa rpynna R3 ) 1r1 HBnKDTCH nepBHM np1r1uepou HeKy61r1qec­

KHX BYCOKOTeunepaTypHblX CB6PXllPOBO,ll,HHKOB, npHqeM BYCOKaa TOKO­

H6Cytl(M cnocoOHOCTb HOKOTOpblX TXM B CHJl:&HblX MarHHTHblX fiOJlHX 

IlOK83YB86T npHH~Kflld8JlbHYIO B03UO)l[HOCTb MX HCDOJlb30BaHHK Ha 

npaKTHKe [3] • Kpoue Toro, B TXM c pe,ll,Koaeuen:&HlillH aJ1e11eHTaUH 

(RE - TXM) COAepllCaHHe uarHHTHWC HOHOB AOCTHraeT 7 aT% , qTo 

OTKPYBaeT HOBH6 nyTH .nna SKCnepru1eHT8J!DHOro HCCJ16AOB8Hl1H BOll­

poca 0 B03MOllCHOCTH cocymecTBOBaHHH CBepxnpOBO,ll,HMOCTH 11 uarHe­

TH3U8 [4] • TaKHU o6paaou, TXM HBJifllOTCH HHTepecHYM o6~eKtou, 
K8K . C ~HaHqecKott, TaK H c npHK~8AHOl ToqeK apeHHa. 

B HaCTOiiUlee Bpei:a H.U66'.fCK OOJib.lllOe qHCJIO paOoT. UOCBKU16H­

HblX HCCJle,ll,OB8HillO pa3JlH\{HliX CB0'1CTB TXM, IlOHCKY HOBblX T8KHX 

CHCTeM H MeTOAOB l4X nonyqeHHH. 0AH8KO, HM610UIH6Cfl .naHHYe KB­

JlKDTCH AaneKO He noJlHYMH 1r1 snqacxy10 npoTHBOpeqaT ]JJJyr Apyry. 

Iloatouy BcecTopoHirne 1r1cc11e,noBaHHe TXM B cBepxnpoBOJUI~eu 11 

HOpMa1lbHOU COCTOffHHffX H6COMH6HHO npe.ncTaBnfleT coOo~ B6CbM8 



aKTYallhHYll aa,Aaqy. PaccuoTpeHHll OT).lem.uwc acneKTOB SToJt aa­

AaqH M llOCBH~eua HaCTOH~aH paOoTa. 

~H OllHCaHHH ceoncTB CBepxnpOBO,l.lHHK8 H OQeHKH nepcnex­

THB ero npaKTHqecxoro HCD0llb80B8HHH aeo6XO,l.lHMO 8HaTb ero 

KPHTKqecKyll TeunepaTypy Tc' KOHCTSHTY aneKTPOH~OHOHHOro Baa­

HllO,AeitCfBHH .).. ' ll.JIOTHOCfb 00,CTOHH.rrdt H8 no~epXHOCTH tepMH 

Jl(O) , xapaxTepHCTHKH 4i0HOBaoro cneKTpa, napaueTp rHaaOypra­

AaH,Aay ')( , KPHTHqeoKHe uarHHTHWe non.ti H0 , H0 H H0 , KPH-
. I 2 

THqecKH6 TOKH Je • 
lle.Jlbll HSCTOH~el paOOTH OHAO axcnepHMeHT8llbHOe onpe,l.lene­

BMe yxaaaHHWC BLIDl6 napaMeTpOB )l.JlR PH.ll8 TpOJtHlilX I OHBapHHX 

XSllbKOreHH)lOB MOllHO.lleHa H HCCll6,l.lOB8HHe QYBCTBHT6llbHOCTH 8TIX 

11apaueTpOB, B ocoOel:lHOCTH Tc, "c 14 Jc K 11 BH6DIBH11 11 DOS.ztel-
2 

. CTB14HM HS CBepxnpOBO)lHHK, TaKHM KSK .ll8BneHHe, npHM6CH, JCno-

BHH npKrOTOBll6HHH. 

HayqaaH HOBHaHa nonyqeHHWC B ,llHccepTa"HH peaynhTSTOB 

COCTOHT B Cll6JlYll~eu: 

l. IlpOB6,1leHO CHCT6M8THqecKoe 8KcnepKMeHT8llbBOe HCCne,l.lO­

B8HH6 HOBOro Knacca CBepxnpoBO)lHHKOB - TpOIHHX XSllbKOreHH)lOB 

MOllHO,AeHa, npH 8TOM o0H8PY%6H PH.A HeKaBeCTH!iX pauee CBepxnpo­

BO,wi~lilX C06,llHHeHHl co 111enoqHW1H JleTa.JinauH B KaqeCTB6 TpeThOi 

KOJlllOH6HTH. 

2. Kon14qecTBeHHO Kccne.AOBaHo BnHHHHe npKuecel 3-d ue­

TaJUIOB f:e , I'll H Co Ha cBepxnpoBO,llllillHe xapaKTep1r1cTKKH 

PHAS TXM. IloKaaaHo, qTo Tc 6onhIDHHCTBa TXM peaKo yueHbwaeTcH 

npB BBe,AeBHK Fe , a 11en1r11.rnua npona110Moli dtc~ /ox.Fe , 
r,Ae tC% = ~x l~o t KOppemtpyeT co 3HaqeHH6M nnOTHOCTH coc-

2 

TOHH14l Ha noBepxHocTH ~puH Nto~ 

3. IlpOB6,A6Hli K3MepeHKH nnOTHOCT14 KPHT1r1qecxoro TOKa pH­

AO TIM H noxaaaao, qTo Ha6nEABlllilH6CH 6onhwHe aHaqeBHH jc B 

CH.IIhHOJI uarHHTHOe none, a TSKXe OTPHUBT6.IIhliH6 npOK3B0AHble 

ll.IIOTHOCT14 KpHTHqeCKOrO TOKB DO )lSB.IIeHKll ojc /op H6 COI'Jl8-

cyllTCfi c .npe,ACTaBn6H146JI 0 TXM' KaK 0 11 Hym.uepmcc11 CBepxnpo­

BOAHHKax. 

4. llpOB6AeHO HCCll6,1lOBaHH6 TennoeMKOCTK TponHHX 14 614Hap­

HWC xanbKOreHHAOB UOllH6AeHa npH HHBKHX TeunepaTypax (2 + 30 K). 
llOKB88HO, qTO peweTOqBaH qaCTb Tell.II06MKOCTH STHX C06,:IUIH6HHI B 

14CcneAOBBHHOU TeMnepaTypHOJI KHTep:eane npe,ACTBB.IIH6T co6ol cyuuy 

HeCKO.IIbKHX BK.IIBAOB H He uoseT 6~Tb OllKCBHa B DOMOiilhll OAHOro 

Ae6aeBCKOI'O np1r16nH•eHHH. llpoBe,AeH BHBllH3 B08JIOZHWC: BKJIBAOB 14 

onpeAeneHu HX napaueTpH • 

s. 06HapyaeHa SHOUBllHH TennoeuKOOTH H MBI'HKTHOl :eocnpH­

lUimillOCTH Y~ Mo6 S g HHae ~eunepa'rypbl c:eepxnpo:eo,1lHii1e1•0 nepe­

xo,Aa. OTueqeHa BOSJIOEHSft CBfiSL uex)ly He06blqHWI IlOB6A6HKeM 

TennoeMKOCTH 14 BOCilpHH.UQHBOCTH 8Toro COeA14HeHIDI c BOSHHKHOB6-

B146JI 8HTHWeppouarHHTHOI'O ynopaAoqeuHH B CBepxnpOBOAHii16M coc­

TOHH14K. 

6. IlpoBeAeHu HauepeHHH uarHHTHoro uoueHTa PHAa TIM B 

c:eepxnpOBO)lH~eu COCTOHHHH. ~3 KPHBWC KauarHHqHBSHHH onpeAeneHH 

aaBHCHMOcTH H0 {T) H napaueTpu rHuaOypra-RaH,Aay de- • 
I 

IlpaKTHqecKaH ~eHHOCTb paOOTbl onpe,AenHeTCH nonyqeHHblU 

B He" HOBblM 3HcnepHU6HTallbHHU MaTepHanou no CBO"CTBSJI 

TpO~HblX H OHHapH~X xanbKOreHHAOB UOHHO~eHa B CBepxnpo:eo,w1111eu 

H HOpuanbHOJI COCTOflHHRX.MHOI'He peaynbTST~ nonyqeH~ BnepBble 
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H uoryT OhlTb 11Cll0Jlb30B8Hhl KaK ,llJIH npoBepK11 11 pa3BHTHH Teope­

THlleCKl1X npe.ncTaB11eH11il o TXM, TaK H .nna npldKJI8AlihlX l.\6Jieit. 

Oco6eHHO 60JiblliOit HHTepec Bh13h1B8DT peaynbT8Thl HCCJI8,llOB8HHfi 

KpHTHll6CKHX TOKOB. OHH llOKR3h1BaDT npHH~HllH8JlbHYD B03MOXHOCTb 

11cnonbsoBaHwfi B 6yJlyl!leM pa.na TXM B KalleCTBe CBepxnpoBO.llfllllero 

ua~rep11aJta, npe;uHaaHatteH1wro Jlllfi pa60Thl B CHJibHblX uarHHTHblX 

llOJ!fiX. 

,llviccepTa~HH COCTOHT HS BB6,ll6HHH, Tpex rnaB H 38KJlDll6HHH, 

co;uepXHT 90 CTpaHHI.\ M3lliliHOllHCHOro TeKCTa, 34 p11cyHKa, 5 xa6-

nHq 11 CllHCOK l.\HTHPOBaHHOit JIHTepaTyphl H3 115 H33B8HHA. 

Bo BBeAemrn noKasatta aKxya11bHOCTb 14ccne.noBaHHH xpoil-

HW: xanbKoreirn.ztoB Mo1rn6.neHa, onpe.ne11eaa l.\61lb pa6oTN, nepe1rnc­

JieHli nonyqeHHNe aBTOPOM HOBhle peaynbTaThl H OTMe'<leHa BOSMO:&­

HOCTh 11X npaKTHtl8CKOrO HCfiOllbSOB8HHH. 

B nepBOH rJiaDo AaH o6aop pa6oT no 11ccne,lloBaHH10 TpoRHblX 

H 011HapHliX xanhKOreHHAOB UOll146,lleHa.Wue~Ul11HCH JlHTepaxypHhltt 

1o1aTep11a11 ycJWBHO paa611T Ha xp11 Teubl. B o6aope Ka1:,n.ott Teue 

llOCBHllleH OT,1(61lbHhl~ naparpaqi. 

IlepBliit naparpaip nocBRl!leH paccMoTpemui Kp11cxaJrnHqec-

Ko£1 CTPYKTYPhl TXM, Ha np11.wepe Pb Mo'" S.s no)ij)06Ho aHan11-

3HpyeTCH pacnonoaett11e aTouoB B ane.weHTapHo~ Hqe~Ke 11 06cy:1.naDTCH 

BOllpOcbl, ~BfiSaHHhle co CTa6HllbHOCTD KPHCTannHqecKott perneTKH 

8THX C068HH8HHii. ~3 aHaJIH3a 3KCnep!4MeHTaJibHblX ,1(8HHhlX no coc­

TaBau l1 cJJepxnpoBOAHlllHM xapaKTepHcTHKau TXM BhlCKaa1.i1Bae•rca 

n·peJUiono1tett11e, 11To uaCiJU>.ll8DlllH.ltca paa6poc aHatieH11.lt T 11 H 
C Cz 

oCycnoBJieH np11m11.urna11bttoii ttec·1·exeoueTp!4qHocTbD STYIX coe,ZJ.1'1-

HeH»it 11 BblCOKO~ 'IYBCTBHTeJlbHOCThD CBepxnpOBO,ll.HlllHX CBOttCTB K 

COCTa.By' ycJI OBHfHI np11rO'J.'OB Jl e H~lH YI lil1CTOTe 11CXO,llHbl.X KO.t.lll OHeH­
TO.B. 
·I 

Bo BTopou naparpawe o6cy&.naeTca BJIHHHHe CTPYKTYPHNX 

oco6eHHOCTeit TXM Ha HX cBepxnpoBO.llfilllHe napaMeTpN, B oco6eH­

HOCTH Ha T0 H H0 • 
2 

B TpeTbeu naparpawe paccuoTpeHN cBepxnpoBOAfil!lHe cBoit-

CTBa TXM c pe.nKoaeMeJibHNMH aneueHTaMH B KaqecTBe TpeToeit 

KOMilOHeHTN. IlpHBO,llHTCfi peayJibTaTN HsuepeHMit uarHHTHOit BOCnpH­

HMllHBOCTH CBepxnpOBO,llHUiHX pe,llKOSeMeJibHblX TXM MS KOTOphlX cne-

11.Y6T, llTO RE -HOHN, KaK npaB11no, coxpaHHDT CBOit uarHHTHNit 

uoueHT B coe.n11HeHMHX H , cne,lloBaTenLHO, RE - TXM co.nep&aT 

OKOJIO 7 aT% MarHHTHblX HOHOB. 06cyx,llaeTCH BOaMOXHOCTb ynopa-

JlOlleHHll RE - HOHOB B o6nacTH HH3KHX Teunepaxyp. Ilp11Bo-

,llHTCH 8KCnep11YeHTanbHh18 ,llaHHhle H3MepeHHR TennoeMKOCTH, uar­

HHTHOR BocnpHHM'IHBOCTH H conpox11BneH11H pa.na RE - TXM, B 

KOTOpNX Ha6nD,n.anHCb aHOManHH yKaSaHHblX B6JIH'IHH, CBll3NDaeMNe 

c TaKIDI ynopa.notteH11eu [4]. OTueqaeTcH, O,llHaKo, 11To nepeq11c­

neHHNe aHOM81ll1H uoryx CiblTb TalO!te CBH38Hbl c B00AHOWSSHOCTbD 

HCCll6,llOB8HHblX C00,lll1H0HHR. 

Bo BTOpott rnaBe on11caHbl HCilOllb30B8BlliH6CH B paCioTe 3KC­

nepHM8HT8llbHhle M0TO,llN. IlO)ij)06HO paCCMOTpeHa M6TO,llHKa npHrOTOB­

neHMH oCipasuoB. 

0Cipa31.\bl TXM np11rox0Bnan11cb npHMblY CHHTeaou B oTnaHHHNX 

KBapueBhlX aunynax KaK Henocpe,llCTB6HHO HS aneMeHTOB, TaK K 

c HCilOJlb30BaHHeM cepHHCThlX C06,ll.11H6H14R. Ilocne CHHTeaa npOBO,llHJI­

CH rouoreHH311pyDmH~ oTgHr B T8ll6HHe H8CKOllbKl1X CYTOK npH TeM­

nepaType nopH,llKa rooo0c. BpeMH H TeMnepaTypa oTgHra CHJlbHO . 

Bn11an11 Ha KaqecTBO o6pa31.\0B H no.n6~panHCb JlllH Kaz~oro cocxa­

Ba TaK, 11T06~ nonyqa~~uecfi o6pa31.\N 6b1JIH OJlHOWS3Hbl, a lliHPHHa 

~ 



cBepxnpoBoAHmero nepexoAa se npeBHD1ana O.I + 0.3 K. 

IlpHrOTOBneHHe menoqshlX xanbKOreHHAOB MOJIH0A6Ha HMeno 

pHA ocoOeHHocTel. BcneACTBHe BYCOKol XHMHqecxoD aKTHBHOCTH 

•enoqHHX weTannoB aunynLHJil CHHTea HB aneueHTOB HCK1111qancs. 

lloaTOMY Aml npHrOTOBil6HHH oOpaenoB HCDOllb80BBJlHCb npe,14Ba­

PHT6JlbHO CHHT68HpOBSHHJie B uon~6A6HOBOI XOAOqKe cyno~BAY 

menoqJWX weTannoB M2 S • C11e)cy'eT oHeTHTD, qTo TaKHe cyxo­

~HAY 6NCTPO pasnaraETCH H DPH xpaHeHHB Ha B08.llYJ:6 B TeqeHH6 

H6CKOllbKHX qaCOB CT8HOBHTCS COBepmeHHO HenpHrOAHliUH Aml 

nocneAJllll\6ro CHHTesa TIM. HecraOHJll>HliMH aa Boa.nyxe 6NnH e 

cawu TXM co mexoqHNJ11 uetannawe. TaK, cBeaenpHroToBneBHSe 

o6paaIU>l Li Mo6 S g , Ncx MoG' S g H K Mo~ S 8 nepexo•1 

AHJlH B CBepxnpoBo.ns•ee COOTOHHHe npe 4.4 K, 8,6 K H 3,7 K 

COOTB0TCTB6HHO, HX oonpOTHB1l6HH8 npaKTHqecKH He BBBHCeno OT 

TeunepaTyps, a YA0JlbHOe CODpOTHBJl6HH6 COCTBBHHilO 3. + 5 • 10-4 

ou•ou. IlpH xpaH6HHH TBRHX oOpaanoB HS BOS.ztYX0 npH KOMHBTHOI 

TeunepaType B TeqeaHe B8CKOJll>KHX CJTOK BX JAenbHOe conpoTHB­

neHHe JBOnHqHBSXOCb Ha TPH - qeTHpe nopRP.Ka, DOHBmlXSCb CHilb­

BaH 88BHOllMOCTb conpoTBBll8BHJl OT TeunepaTypY, npnqeM c IlOHH­

aeBB6M TeunepaTypH OODPOTBBneBH6 UOBOTOHBO BOSpBCTano, HecTa­

OB!bHOCTJMTXM co ~enoqHJ:UIB JleTannaMH, DO-BH,1lHMOMy, o0~RCHJl8!Cft 

TOT ~KT, qTo B H8KOTOPHX paOoTax HX OWH6oqso He npHqwcmtnH 

K CBepxnpoBo.nsmHM C08,1UIB61llUIJI. 

JlnH HauepeHRI nnoTHOCTH KPBTRqecKoro TOKa npHrOTOBJlflJlHCb 

Taxae oOpaaQH B BH'Ae neHTH. 0.llHB HS onoco6oB noxyqeHHR TaKo~ 

neHTW COCTOHll B TOM, qfo X8Jll>KoreHH,1Ulldt cnoA CHHT6BHPOB8nca 

Henocpe'ACTB0HHO Ha noBepXBOCTH JIOH16'A6HOBOI OCHOBS. bOllbWHe 

asaqesuR T0 , H0 1 je nesToqasx o6pasnoB CBH~eTenbCTBYDT 
2 

a 

O TOM, QTO H CSMH ll6HTOqHH6 TIU, I llP6All0&6HHWl M6TOAHK8 

tlX DOllfQ6HHH HBJlfll>TCH neponeKTlSBHWli H MoryT HalTi npaKTH­

~8CK06 llPHM6H6HH6 B 6y,llY~6M, 

KpHTHQ6CKaH TewnepaTypa onpeAeJlflnacb KSK no HcqesaoBeHH~ 

oonpOTHBll6HHH o6pasl{a, T8K H 6eCKOHT8KTHliM M6TOAOM no HSMeHe­

MHll HHAYKTHBROCTH HSMepHT6llbHOI K8TYWKH c o6paSI{OM. 

HsuepeHHH He (T) npOBOAHllHCb B llOCTOHHHHX M8rHHTIWX no-
2 

mu: AO 200 KS B COll6HOHA8X 6HTT6POBCKOro THna, COSA8HHHX B 

Mea)cy'aapoAHol na6opaTOPHH CHXhHWC warHHTHHX noxel H HH3KHX 

iewnepaTyp (r. BpoI{JiaB, DHP), :e B .1umyxhc.HHX nomu: CB1i1we 

500 J(S. 

KPHTHqecKH6 TOKH H3M6PHll~Cb Tl6Tlip6Xl<OHTSKTHWI M6TOAOM 

Ha X8llbKOr6HH)UIWC xeHTOQKaJI: H 6ecKOT8KTHblM HH)cy'KI{HOHHlilM we­

TOAOM ( 5] Ha npecco11aHHWC oopaal{ax. EeCKOHT8KT.1ilill M6TOA 

llO~BOllHll OPOB6CTH HCCll6,140B8HH6 38BHCHMOCTH llllOTHOCTH KPHTH­

qecKoro TOKa OT A8Bll6HHH. ~ T8K:WC HSMepeHHI o6paaeq nowe­

~allCH B 6ow6y HS 6epHllllH6BOI 6pOH3li. 

BocnpHHMqHBOCTb X8llbKOr6HHAOB KiM6PHnacb B AHanasoae 

T6MnepaTyp OT 2 AO 300 K B MarHHTHliX fiOJlflX OT 500 3 AO ISO K3o 

li3M6p6HHH DpOBOAHXHCb M6T0,140M rmH 1 ~.e. uawepanacb CB1l8 1 Aett­

OTBYE~aft ua o6paseq B HeOAKOpOAUOM none. B uarHHTlilil noMIX 

AO 5 KS HaMepeHHH llPOBOAHHHCb KOMneaca~HOHHWI M6TOAOM B 

aneKTPOMarHHTe c UOMOUU>E qyBCTBHTenbHblX M6XCUIHqecKHX MHKPOBe­

COB. B Oonee CHHbHlilX nomu: AllH HawepeHHI BOCnPHHMqHBOCTH 

BCDOJlbSOB811CH CTpyHHliil warHHTOM61'P• 

MarHHTHli6 MOMeHT~ 06paaqo11 B CBepxnpo.110].Ulmew COCTOHHHB 

HSM6PHll8Cb Ha B~6pa~HOHHOM warHHTOMeTpe. 
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~ccne;z10BaH.11H TennoeuKOCTH TXM np0Bo;n..11n1r1ch coBMeCTHO c coT­

n.iuurnai.rn JlaCiopaTOPlll.ld I'. Bonhcpa (I'op1rnH a.!(a,lleiurn AH I'.llP, r. ~pa~­

Ciepr). HauepeHHH npOBOAlllJ!HCh B HHTepBane TeunepaTyp OT 2 AO 

30 K. B pa;z1e cnyqaeB Ci1i1nH TaKse npoBe,llelW .ld3UepeHHH Tennoeu­

KOCTH .B .warHUHhlX nonruc AO 50 KS [ 6) • 

B TpeTI>ett rnaBe npHBe;z1eH1i1 OCHO.BHhle peaynl">T8Tlil HCCJ1e;z10-

BaH11£\ Tp0'1Hb1X H 61rnapHblX :X:a1lhltol'eH.11AOB MOJ!HCl,neua. 

B paCioTe no;woCiHo 1r1ccJ1eAo.aa;1cl1 .aonpoc, KaKHe aJieueHTli 

l16JJ1'10AHqecKO.tt Taeln11q1i1 HaHCionee CinaronpHllTH.bt ;l(JIH BOoHHKHOBe­

HIDI c.aepxnpo.BO.l\HMOCTH TXM. 

Gpe,l.l11 TXM c a1rnueHTa1.111 nep.ao~ rpynn1i1 Hccne,llo.BaJrnc!> Tpoi!­

Hble cyn1~11Abl uon116Aetta c n.11T.11eu, HaTp.11eu 1 Ka4.11eu, pyCi.11A.11eu, 

.Qea.11e.w, MeAhD, cepe6pou .11 aonoTow. C.aepxnpo.aoi.11.wocTh c11cTeu 

c n11T.11eu, HaTp.11eu .11 KanHew o6HapyseHa Bnep.able. 

G!Je,l.lli HCCJl6AOBBHHlU '.l'XM c 8/teM6HTau.11 nopo'1 rpynn1i1 t Ta­

lOIM14 ' l<aK depHJl1ll1it' MBI'Hldi t ltaJlhQH~ I Ql1HK I Ka,liM1r1'1 t Cia,1H1~ Ill 

PTYTh, c.aepxnpo.BO.llflll!vi101 Bhlwe I. 8 K oirnaa;rnch JIHUJ.b TpoitHble 

cyJihflllllAbl MOJIH6AeHa c MaI'HKeM t UlllHJWM lll Ka,liMl/leM. 

C.BepxnpOBOAfim.11e TXM c SJieueHTaMl/l TP8The'1 rpynnbl oopaaylOT­

CH co cKa111u1eu, lll'.l''l'p11eu, J18HTa110.1.t lll PHAOM pe.nKoae.weJihHblX aJie­

.1.t eHTo:a. TXM c dopo.11, aJ110w.11H.11ew, I'an;rne.11 1 lllHAV!eu, ~raJIJrne.1.t ue 

CBepxnpo:aoART AO I. 8 K, a ran;1.11e.BuH Ill am.JMHH>1e:ablit cynhcIJ!.1Abl 

MOill46Ae11a l(alf(e nepeXO,ll..flT B .war1rnToynopHAOll6HHOe COC'l'Ofllil/16 IlPlll 

IH13Kl1X TeunepaTypax, He liCKJWlleHO t OAHaJrn t liTO Oli>-1 l1M6IO'l' llJJY­
I'Y'tJ CTPYH'l'YPY• 

l1a Cl1HTe3VJ.fJO.Bl:lHliblX 'l'XM c 8Jl61.f6H'l'8MVJ l.i6TDepTOlt rpynnhl 
'1' 810!1.fi!, ltaK yrnepo)(, Kp8M.lrnlt, THTaH, I'6PM8HJ.1.ti, ll11P.KOHH.11, 0110BO 

11 CBV!litlll CllepxnpOBOMmmrn BWl!e I. 8 K O.Ka3aJJ.11Cb •rp11 - c OJIOBOIA' 

8 

CBHH~ou x yrnepoAou. PeuTreaocTpyxTypaue ,llaHHHe yKaauBavr, 

O,lUlaKo, qTo CTPYKTypa yrnepo.naoro cynbWlllAa uonHdAeHa, OO-BH­

A•uouy, ae RBIDleTcH pou6oa.npHqecKol. 

SneueHTW OCTSJ!bHLIX rpyon HJll He o6paaym:T.DI c Tpedye­

uol crpyKTypol, HJIH ae odpaayvT H8CBepxnpoBo.7.Ul~He coe,nHHBHBB. 

IlOOKOJ!bKJ B o,nsoB padoTe H6B08UO&HO no.npodHO OfiHC8Tb 

OBOICTB8 BCBX HCCJl8;l(OB8BHLIX coe,nHHBHHA, MW orpauaqHJIH CBOI Bii"" 

6op Ha HaHdOJiee THDHqBJ.IX OBBPXDPOBO,llll~HX OHCTeuax. Or6op Ta­

ItHX CHCTeM DpOBOAHJIOH c JllBTOM HX KPHTHqecKHX TeunepaTyp I 

nonoaeHWl aneueaTa .tv1 1 nepHoABqecxoA c1creue aneueeToB. 

CocTaBu, saaqeBHft KPBTBqecxax reunepaTyp ll PHAa APJrllX 

napauerpoB oTo6paeewx T&KJUI oOpaaoM TIM npaBeAeew B Ta6.1U1qe 

I. SaDncauocta JToporo xp•r•~ecxoro noJlJl or TeMneparypK. AJUl 

Br.ax coeAKH8HHI noxaaa•H •a pie. I. 
600 .....-----~------. 
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DonjlleHuue pesyn»TaTw xopowo cornaoylOTCH o nKTe~aTyPtiliMH ASH-

11wu1 ' OJ{HSKO' B PHA6 oayqaes B llHTepaType IlP14BOAHTOH 14 6onee 

H148KH6 M Oonee BUCOKHe auaqeHIDl H6KOTOpwt napaMeTpOB, uanpl4-

Mep, AllH Pb Mo• S.g no paauWM 1.tcToqHl4KBJ1 Tc KoJieOJJeTcfl 

npHOnHaHTenLHO oT 11 K AO IS K. STo oBasaHo o BHCOKoa qyscT­

BHTenLuocT»E cBepxnpoBOAH~l4X napaueTpOB TXM K yonoBHHM npK­

roToBneHHH H K qHCTOTe 14CX0.1Uiwt KOMllOH6liTOB. 

Oco6eHHO OOllbWOe ~ll14HH146 Ha csepxnpOBOAH~l46 OBO~CTBa 

TXM oKaausallT npKueoH aeneaa, KOTopwe Cl4llLHO OHH&a~T Tc 6onL­

WHHCTBa TXM. Ul.I noAp06Ho HconeAOBanK aaBHCKMOCTl4 T0 OT coAep­

aaHWl aeneaa AllH TpolHux cynL~KAOB wonKOAeHa c onOBOM 1 CBKH­

ijOM, HTTepOHeM, M6A.bE 14 cepeOpou. Kpoue caworo cpaKTa llOAaBne­

HHfl csep~npoBOJll4MOCTl4 TXM uarHHTHOi npHwecL~, 6on»wol KHTepeo 

BUBUB86T H TO 00CTOHT6JlbCTBO I QTO B6Jll4'114Ha 'Oto~ /() J! Fe 

ltappe;irnpyeT CO BH8"116HH6M KOB\lKI>14I{H6HT8 r B 8Jl8K~pO!iKOM 
BKllB.)le B TennoeMl<OCT.b t a ,CJ!CAOB8T6JlbHO, 14 c llllOTHOCTblO coc­

~OHH14l Ha fiOB6pXliOCTl4 ~PM14 ( cu. TaOnKqy). 

C1.tn1>Hoe BllIDIH14e Ha KPHTHqec1rne TeunepaTypw TXM oKaauBaeT 

TaKae )laJ111euHe. B paCioTe HCCJieAOBaHo BIIHHHHe AaB11eHHH Ha Tc 

SnMo,s,, Pb4_2Mo,Se& H Mo,Se~ • IloclleAHHe ABa coe­

AHHeHHH l/ICCJl6J{OBa1IHCb 0 ijeJl.bj) npoBepKH rHllOTeaw 0 H81IlllqHH 

onTHMan:t.Horo AJIH CBepxnpoBOAHMOCTH TXM paccTOHHHH we:&.ny aTo­

uawH wo11HCiAeHa B KPHCTan11Ht1ecKolt peweTKe [I J. Cornacuo aToit 

nnoTeae ARR Mo~Se3 dMci~nHaKo K onTHwan:t.uowy aHa11eHHil, 

· a AJUI M Mo
6 
Ser Oo11bwe ero H no aTolt npHt1HHe Tc Mo, Se 8 

Buwe, qew Tc TpoitHblX ce11eHHAOB wo11H6AeHa. HanpHwep, Allil 
0 0 

Mo, Se 8 d r-\o-r.to = 3.26 A, a Anil Pbt'l_Mo6Se
8
-=-3.49 A, 

10 

'{ 

.~ 

a KPlllTHqeCKllle TeunepaTyp1>1 paBHli cooTBeTCTB6HHO 6,3 K lll 3,6 K. 

Ecnlll c>u onTll!ManLHOe paccTOHHllle' cyl!leOTBo:aano, TO Tc Pb Mo, Se, 

JIOHHO 01>1110 Ow pacTH c J{aBJieH1.tew, a T0 Mo 6 Se s -na;llaT1 

HawH SKcnepll!MeHTl>I He noATBePAHllH aToro. 0Kaaanocb, 'ITO 

oTc /~p <: 0 ii 1vm Pb~.'2. Mor,Ses , ii Allfi Mo, Ses 14 AM l 
Sn Mo

6 
5 8 • B oO.nacTri ua11w: AaBnettHi ( p -E> 5 KOllp) Beml'uurn 

npOHBBO,lUIOit COCTaBnHeT OK01IO - 2.10-4 K/Oap, 'ITO cy-

Ul6CTB6HHO npeBuwaeT no aOCOJlilTliOi B61IH'IHH6 COOTBeTCTBYIOIJl146 

BH8'16H14H ,llllfi MeTamrnqec1rnx CBepxnpOBOAH141COB. 'l'aKHM o6paaou I 

8KCnep!4M6HTl>I c J{aB1!6Hl46M llOKaaa1114, 'ITO XOTH MeESTOMHlie pac­

CTOHHWl 14 CYUl6CTB6liHU ,llllH KPHTH'l6CKOlt Teimepal'YPhl TXM, OHH 

He woryT OJlHOSHaquo onpe,ll611HT.b ee B6JIH'IHHY. 

HaOJIIOAaewaH y TXM BUCO.KaH 1.1yBC'l'BHTCJlhHOCTh u AaBnemrn, 

yCJIOB.HHM np.HrOTOBJl6H.HH .H COCTaBy Bhl3BaHa, ll0-BllJ,U1MOMy t Jia-

6141lbHOC:£:Dj) Ml: KPHCTallJlH'l6CKOlt pellleT1rn. S•ro OTl\Pl:rnaeT HOBble 

.BOSMO:&HOCTH Allil 110BwweHHH KPHTHllecKHX 1•e1JnepaTyp TXM BBe­

A6HHeu HeOOJl:bWMX 'l'U\8'1'6Jlbli0 IIOAOOpaHHhlX KOJrnqecTB ;!ijlyrHX 

sneueHTOB B 14X Kp1r1cTaJI1111-qecKyil peweTKy. B paooTe no,llJloOHo 

HCCJie).lj'eTCH BJllr1HBHe Ha Tc H He CBHHqOBoro lr1 ORObrillHOro 
2 

cyJIL~HAOB MOJllr10,lleHa TSKHX 3116M6HTOB, KaK an~MHHH~, ranJI1r1U, 

.B01l:b~pau H peRHil. OTue11aeTcH, 'ITO 11er14poBaH1r1e woi1e·.r 

OblTb OAHHM HS BUoMO~H~X -cnoco6oB ll0Bbllll6HWl KPHTHqecKHX 

napa.weTpOB TXM. 

B pa6oTe pa<iJIHllHll.IH weT0Aa.w1r1 Kawepeua IIJIOTHOCTb KPlr1TH­

qecKoro TOK a TXM c OJIOBOM H CBHHI{OM. IloKaaaHo, lfTO SHa-

11 



I' 

-- ~~ 

. 
qeHH.R Jc STHX coe,lUJHeHHB .llOCTBramr 2.104 A/0112 • none 

80 KS npH TeMneparype 4.2 K ( CM. PHC. 2) H npx 1COBepaea­

OTBOBaHHH M6TO,AHKH npHrOTOBneHHR oOpaauoB uor1r 0YTL 8l8 
yBenHqelllil. 

~ 

~ 
~ ...._. 

· ~ 2·10
4t 

" 1011 I I".: I ---1 

5·1031 I P-... j 

5 10 zo 50 . 100 
H (t<3) 

PHc. 2 8aBHCHMOCTL nnoraocrH KPHTHqecxoro 

!l'OK8 01' 11arHHTHoro DOJIR : x - SnMo,sB, 
a- Pb ... 1Mo6 S8 , o - Pl> Gao.ls Mo

6 
s,, 

A- SnGa.o:z.5Mo6S
8

• 

HHAJKUHOHHYI lf6TO,!l .118.MepeHHll jc DOSBOIIHn Bcc;1e,no­

B8Th T8.KZC 88BHCBllOC1'L KPHTHqeoxoro TOKa OT .ll8BJl8HHR. Oxa-

12 

.. -· 

\ 
!: 

f ~· 

aanocb, qro llPH EC6CTOPOHH6M c•aTHH le Ylf6HbW86TCH, npu­

qey 38BHCHMOCTL le lP) H6.1I~He~H8 H S8BHCHT OT np.11noaoH­

HOro MarHHTuoro non.fl ( cw. puc. 3 ) 

ii<'(!') 

Jk(P:O) 
I 

/J.9 

a1 

a1 

0.6 

t I 1 I 

{/ . I 2 3 
... 

4 P(kaap) 

PHc. 3 3aBHCHMOCTJ> llPHB6,lt6HH0'1 llJIOTHOCTH KPH­

THqecuoro roxa Sn Mo
6 

S 8 or ,AaB­

nettHfl B paan1r1qnwc warttHTHWC DO.llllX. 

IlyHKT.llpuaH JI.ilHHfi COOTB6TCTByer 3Hall6HHll 

H "' o, 28 Hc
2 
(P), ( +)- H ""'10ic3 !x}- 20K3, 

(A)-40K3 ,(o)-60"a,(o>-801e:>. 

13 
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BWOOKK8 8Baq6JQt# niOTUOCTH l<PHTxqecKOrQ !OKa TPOIH!li iail>KO• 

reaxAOJI •onx6Aeaa ae oorxac~~TCH o rHnoTeaol tHwepa o "~1ili• 

uepuow" xapwcxepe ODepxnpoDOAHMOOTH STHX 006AHH8ffHI [l] I 

a 0fPJlll8T6JlbliaH DPOHSliOAHaH ')ja. /~p 811!CI 00Jll>lll6 1CIUI~Bae! 
OTM8~6KH08 Dp0TKiOp8QK8• 

B pauee onyOJIHKOBaKHwx pa6oxax no 1auepelUfE tennoeu~oc~ 

TIM KOi~MijH6HT npH 8J18KTPOffHOM BKJl8A8 'f" H napaueTpw 

peweToq~oro JIKJ18Aa i T6DJl08MKOCTb onep6A81UIJU1Cb HB JIHBea­

HOI 8KCTpanoJUU~HH BaJIHCHJIOCfH Cp/T OT T2 [ 7] • 0,lUiaKo 
1 

Jllr' 

~e T0 , T.e. npH IO i I5 R sia aaBHOHuocto He HBW'lexca nt&­

Heluol ( cu. PHO. 4) H xaxoe 0DP6A6Jl6HH6 KO~HqHeuxa Y' 
H T6MD8parypw ne6aa H6KOppeKrHOo llOSTOMy Ji aaCT0Hi1161 paOO!t 

peaynI>TSTW KiM6P61Ufl T6DJl06MKOCTH TPOIHWX a 6HH8PHlilX Jano­

KoreHKAOB MOJIH6AeHa aHaJIH8HpOB8JIHCb 0 DQuOillb~ KOMllb~Tepa. 

B peaynoxaxe xaxoro aHanHsa 6wJ10 noxasaao, qxo a1<onepHueu· 

T8JlbHU6 BHaqeHHH T6DJI06MKOCTH BWlll6 Teunepaxypu OBepxnpoBo­

AH~ero nepeXOAa KOnHqecTB6HHO OllHCHBaDTCH Blipa&6HB6y 

C (T) .. Cl>1(Sb1) -tC2 (ea) -tC
3 

+ 'd"T, 
PA6 1' - KOalflcl>HqHeHT DPH snexTpOHHOM BKJ18A6 B xennoeMKOCTL, 

a cyu11a nep111a Tpex qneHOB Aaex pewexoqHWJt li.trna.n B C (T) • 

CD1 npeACTBBWleT coOoM Ae6aeBOKHi BKnaA, npHqeu AJlff Boex 

ilCCJ16AOBaHBlil TpOi!Hia CJnI•'})HAOB llOJHt6.®Ha H Mo, s a B6JlHlUIHa 

E)~ 1 npHMepao OAHJiaKoBa, AHanorHqaaa saKoHouepaocxL H.lleexoa 
raxae AWi xpobwx oene~H,"llOB H Mo, S e 

8 
• 

To, qxo Te11nepaxypli neoaa pasnHqwa: TXM H116~T 6nH3KHe saa­

qeHHH, xopowo cornacyexca c peHxreaocxpyKTYPHWMH AaHHWMH, 

Ii "· 

' "-· 

cor~ao&o KOTOPHll Tiii Bll&ET pemeTKy, o6paaoB8HHJE KX8C!epa111 

Mo, X 8 H cna6o osfl&aHHYM• o llllMil aT011aH tpeuel Ko11noaeHw. 

......... 
.a 

1.2 

~ 10 
,.,,. 
~ aa 
~ 

::3 o.a 
""" 't:; 04 

02 

M~Se,/ 

/ 
I 

I Mo6 S1 

f/J(} 400 600 100 r2 (Kt) 

PHc. 4 BaBHcn11ocn Tennoe11xocTH Mo, ~ 8 11 

Mo6 <;e8 OT TeunepaTypH B xoop)U1B8Tax 

( C/T-T2 ) 

A.K1ctuqecxas qacTI> ~BOHHoro cnexrpa xaxol pemetx1, no-J1H,1U1110111, 

onpeA8Jlft6TOH TpaHC1IJl~HOBBWll xoneOaHftJUIH KJISCTepoB I D08TOIJ 

np .. epao OAHHaKOBa AJlH JIC8X X8Jll>KOr8HHAOB O,lUiOro TBDa. 

Bxopol BKnaA B C(T), no-BHAHM011y, oOycnosnea xone6aBiUlMH 

8TOllOB Tp8Th81 KOMITOHeHTU B TXll, llOCKOHLKY OH H8H6onee RPKO 
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BblpaaeH aueueo B TpOAHhlX C06,ll.HH6HHHX H OTcyTCTByeT B tv1oG~8 

It Mo, Sieg • B HaCTOHoteR pa6oTe B Kat1eCTB6 c z ( e 2) 6blJIH 

npoBepeHH Ae6aeBcKae H 9AHlliTe«HOBCK06 BblpaseHHH ,ll.JlH TennoeM­

KOCTH. }{Jul 60lll>WHHCTBa HCCJl6,ll.OB8HHhlX TXM HCil0Jlb80BaHH6 a«HwTett­

HOBCKOI ~YJIKQHH JJ.JIH Ci .naer nyqwee cornacHe c aKcnepHueuTou. 

Kpoue cl>-1 H C2 B peweTOt{Hy~ qacTb T6TIJ106MKOCTH 

BKJll)qeff T8.Kae qJieH c 3 ' TIOCKOJlhKY nepBble ,ll.Ba BKJia,na OilHCbl­

Bal>T namb qacTb BoauoaHwc KOneOaaatt B peweTKe TXM. 0Kaaa­

HOCL o)lJlaKo, qro B o6naCTH HH8KHX TeunepaTyp ( T~ IO K) .nonon­

HHT6J1bBYI BKJ18,ll. npeue6pe&HUO M8Jl H H8t{HHaeT CKa3blB8ThCH JlHWb 

npa T -;p 15 + 20 K. B HacTOHll(elt pa6oTe npe.nnonaranoc:&, qTo C 3 

uoauo npeJtcTaBHTb B BH.ne C 3 = B·T3, npH 3TOM 61rno ,noCTHruy1'o 

coBna.neHH.11 pacqerublX H aKcnepHMeHTaJibHblX aaaqeHalt C(T) c 

ToquoCTbl) AO I + 2 % BO BC611 Hccne,nyeNOM HBTepBane TeunepaTyp 

OT 2 /J.O 30 K. 

llonyqeuuble H3 aHanaaa TeMnepaTypaoR aaBHCHMOCTH TennoeM­

KOCTH anaqeuBH KOaqxf!HQHeHTOB ~ H .neOaeBCKHX TeMnepaTyp G>.D-1 

npaBeJJ.eHY B raOnaue I. 

WauepeHHH uaruHTHOA BocnpHHMt{HBOCTH TXM B HHTepBane Teu-

nepaTyp OT Tc AO 300 K noxaaana, qTo 1 nonoaHT6J1bHO H c11a-

60 aaBHCHT OT TeunepaTypu. Ilpe,nnonaraH, qTo HaMepeHHue aHa'le­

BHH :f onpe)tellHllTCll B OCHOBHOM IlayneBCKOit BOCilplHIM'IHBOCTb.IO 

SDeKTpOHOB npoBOAHMOCTH MO&HO Taxae nonyqHTb 3HaqeHHe )" 

B paOore npOBOAHTCH COilOCT8B1l6HHe BblqHcJleHRblX T8KHM cnoco6oM 

auaqeWIA r' c peaylll>TaTauH, nony'leHHl>IMH Ha HaMepeHHit Tenno­

euKOCT11. 

16 

llpB HCCD6AOBaHHK Tem1oeUKOCTH YbMo6 s8 6uno OCiHapYJK6HO, 

y aToro C06AHH6BHH CKaqoK TennoeMKOCTH npa CBepxnpOBO.llfl-

U(eM nepexo.ne (Tc""' 9 K) npaK'l'HllecHH OTCY'.£CTByeT, a Ha 3U.llHClri-

MOCTH C(T) npa '.1' ...., 2, 6 K HMee•tca peaKJ.1~ nH1c. KpoMe 1·oro, oua-

aanoc.b, 'ITO warHxITHaH BocnpHHM'IHBOc'l'b YbMo, S g Be.QeT ceoa 

TIOJ{06HO BOCilPHHMqHBOCTH aHTH~eppowartteTHKU c TeunepaTypo« 

HeeJI.ll, paBHO~ 2,6 K ( CM. PHC. 5). 
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Pac. 5 3aBHCHUOCTH TennoeMKOCTJ4 .6' 11arHHTHOit BocnpH-

auq~rnoc~r.1t1 Yb Mo, s a OT Te11nepaTypu. 

c POCTOM warttld'rHoro Il01lli aHOMaJIHH Ha aaBHCKMOCTHX c (T) H 

.J(T) pa3Mb1B8~TCH H B IlOJI.llX CBblllie 50 Ka y&e ea H801lDAalJ'.l'CH. 

h111TblBaH, llTO Yi.Mo, Si coxepiuiT HOHbl Yb +l , oOHaAa&JiJlee .uar1urr­

Hbl.M MOMeHTOM, a TaK~e TUT qlaKT, ll'l'O IlOA06Hble aHOM81lHH B 11.PY­

l'HX CBepxnpoB0,11,HU(HX TXM c peJ{KoaeMe1lbHblMH aneMeHTCUIH CBHau­

BaJOTcH c :i:1oaHHKHOBeH11eu uarHHTHoro ynopHJ{oqeaW1 Hue Tewne­

paTyp1i1 CBepxnpoBO}.(HU(eI'o nepexoAa [ 4 ] , BlicKa3b1BaeTcH U!Je,1u10-

JIOlltett11e, 'l'l'O 11 B coe;a.11HeHHH Yb Mo, Sa npo11cxO)lMT TaKoti yno­
va;a.01rntt11e .!1JJ11 'l'-2.6 K. 
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B paOoTe TaKae npHBOAHTCH H o6cy.Jtamtcft peaynhTaTw 1a­

uepeHBI warHHTHoro uoueHTa pHAa TXU B cBepxnpoBo)Ul~eu· cocTo-

ftHHH. 

B 88KnmqeHHR DOA!O)UITCft HTOrH HCCneAOBaHHI, npOB8A6HHllX 

B AHCcepTa~HH, KOTOpwe COCTOftT B cne)cy'E~eu: 

1. MccneAOB8BO BHHftHHe ycnOBHI npHrOTOBH8BHH t COCTaBa • 

uarHHTHWX npHuecel Ha KPHTHqecKHe napaueTpw CBepxnpoBOAH~HX TXU. 

HaRAeHw pea1uw 1 noaBonam~He nonyt1aTo OABo~aBlie non1xpHcTanrui­

qecx~e 06paa1U1 0 BWOOKHMH aaaqeHHftNB KPHTHqecKHX !eunepaTyp H 

uarHHTHHX nonel. 

2. Paapa6oTaHa ueTOAHKa nonyqeBHft cBepxnpoBOAH~HX Tpol­

HWX cynbWHAOB MOnH0A6H8 co ~enoqHWUH MeTannauH nHTHeu, 

HaTpHeM H KSHHeM H DPOB6A6HO HX xccneAOB8HH6 B CBepxnpOBO)Ul­

~eu H HopuanoHOM COCTOftHHJl.X. 

3. 00Hapyzeaa BWCOK8ft DHOTHOCTb KPHTHqecxoro TORS Tlll c 

onOBOU H CB"HQOM . DpeAnozeH ueTOA nonyqeslUl CBepxnpOBO)Ul~el 

xanLxoreHH'AHO~ neBTW, HSMepesw ee KPHTHqecxHe napaueTpw • 

noxaaaHa nepcneRTHBHOCTb HOBOro uaTepHana ,l\Jifl KOHCTPYBPOBSBJUI 

CBepxnpOBO,lllllllWC MarHHTHlil CHCTeY • 

4. ~ccJieAOBSHo BHWlHHe nerMpOBSHHH Ha T0, H0 H je pH-
2 

,lla TXM. IloxaaaHo, QTO HcnonLayH B KaqecTBe nerHPYlllllHX aneueu-

TOB raJIHH£1, SJJIOloll1mdt, BOlibQ)pau Ji pe_HHi! KPHT1r1qecKH6 napaMeTpH 

TXU MOZHO llOB~C~~b. 

s. IlpoBe,lleuu HsuepeHHH TennoeMROCTH TXU npH HHaKHX Teu­

nepaTypax. 113 noi1y11eHJIL1X 'ASHHHX onpe,lleJieny :reunepaTypLI l(e-

68ft ~ S£1HIDT6~Ha , a TSKZ6 K08'1>41HQHeHTI.t 'i' npH ~neKTPOHBOU 

BlUI8A6 B T6IlJI08MKOCTb. flpOB8,ll6HO COilOCTaBneHRe nonyqeHHHX 

l!l 
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peayJihTa·roB c 1taHHhlMH 113Nepem1it 1.iarm1THOit llr;JCITP1111M\H!BOCTl1 H 

M8rHHTHOI'O MOMeHTa. 

6. OOttapy~eHa aH0MaJI11H TennoeMKOCT11 H MarH11THott . Bocnp11-

HU'lM:BocT11 YbM°'S~ npK TeimepaType T "'2.GK. Ha ocHo:Be attairn-

38 aKcne1rn.11e•TaJihHblX ,l\aHHblX ,l\JJ.a Ybf'.106 Sa, 11 conocTa:BJieHH.H 

c JIHTepaTypHNM11 ,l\aHHNMl1 'AJifi ,l\pyr11x peAK03eMeJihHhlX TXM llhlCKa­

a1rnaeTcfi npeMOJIOlltemrn, l!TO B TaK1a: TXM np11HilHITJ1aJihHO :Boa­

uoaHo COCYll!8CTBOll8HHe CBepxnpOBO,l\HMOCTH 11 MarH8TH3Ma. 
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