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1. BBEJEHUE
Jnsa  ToHMMaHWS ~ MeXaHM3Ma  BBICOKOTeMIIepa-

rypuoit  ceepxnposogumoctu (BTCII) B xymparax
HEeOOXOAUMa, B IEPBYIO O4Yepedb, TEOPHs, aJIeKBATHO
OTMMCHIBAIONIAST CBONCTBA HOPMAJBLHOTO, WA METAJ-
JINYECKOTO, COCTOSHUS. DJIGKTPOHHBIA  TpaHCIOPT
B BTCII-coemaenusax umMeeT MHOXKECTBO AHOMAJIb-
HBIX OCODEHHOCTEi, He XapaKTepPHBIX IJIsT OOBITHBIX
MEeTaJJI0B, KOTOpbHIE, B YACTHOCTH, HE TMO3BOISIOT
ONUCBIBATH CBOMCTBA 3TUX COEJWHEHUI B pPaMKax
00BIIHOM  PepMU-KUAKOCTHON Momenn. Ecam  TeM-
3aBUCUMOCTH  3JIEKTPOCOTPOTUBIICHNSA

B BTCII-coequnennsax umeT

), TO MeXKILIOC-
bosee XapaKTepHBI st

]. Kpome Toro,

nepaTypHble
B ILIOCKOCTH
«MeTasmueckuii> Bug (
KOCTHBIE 3aBUCUMOCTH
MOJTYTPOBOTHUKOB  ( )
nMeeT Oosee cnadyio TeMIepaTypPHy0 3aBUCHMOCTD

© 2005

1.7 380

Pa C pPec
Hjja HJc

pa(T) pe(T)

10m.

pa(T)  pe(T)

(mpubIU3UTENBLHO TUHEHHYIO), YeM OXKHUIaeMOe JIJis CO-
eJIMHEHUI C CUTBHBIME JEKTPOHHBIMUA KOPPEIIUIME
MOBEJICHUE THUTIA x . HeoxumawnubivMu sBjis-
OTCSI TAKYKE CHUJIbHBIE TEeMIePATYPHBIE 3ABUCUMOCTH
ko3 dunpenta Xosuia [3] u orpunaresbHble BeJIUIUHBI
MArHUTOCOTIPOTUBJICHWS npu [ ]
s pa3paboTK¥u Teopwuw, AJEKBATHO OMUCHLIBAIOIIEH
cpoiictBa HopMasabHOro cocrostanss BT CII-coenunennit,
HEOOXOIMMO MMETh JOCTOBEPHBIE IKCIEPUMEHTATHHBIE
JaHHBIE 00 WX TAJbBAHOMATHUTHBIX CBONCTBAX B Tpe-
Jlefie HU3KUX TeMIeparyp  —
MOJIyYNUTh JOCTOBEPHYI0 nH(MOPMAIUID 00 0COOEHHO-
CTSIX 3JEKTPOHHBIX COCTOSTHUI BOIU3M ypoBHsT Depmu.
OJHAKO CITUIIKOM BBICOKHE BEJUYUHBI TEMIEPATY]D
CBEPXIIPOBOISIIETO MEePexoIa ~ K u BTOpBIX
KPUTUYECKUX TOJIeH ~ Tn nenaoT oveHb
TPYAHBIMH TAKOTO poja 3skcrnepumentbl. Camu 1o
cpoiictea BT CII-coenmnenuii

, KOTOpBIE MO3BOJIAIOT

cebe
HE SIBJISIOTCS YHUKAJIBHBIMU, TMOXOXKWE OCODEHHOCTHU

«aHOMAJIbHBIE»
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TPAHCTIOPTHBIX CBOHCTB HAGTIONAA TAKZKE BO MHOTHX
JIPYTHX  COGMHEHUAX C CUJIBHBIMEA  3JEKTDOHHBIMUA
KOPDENANMAME, TAKAX KAK COCTUHEHUSA C TAKEIBI-
vu depmuonamu [6] wam Sr RuO [ |,
MEXaHW3MBI MOTYT OBITh, B MPHUHIUTIE, DPA3TUIHBIMH.
Hanpumvep, <«HeMETaNIIMYecKnii> BU STEKTPOCOTPO-

XOTd ux

B coeanaenuax tuna BTCII
IIPBIZKKOBBIM MeXaHU3MOM
nPOBOAMMOCTH [9], YTO MpeACTABIAETCS BIOIHE 060C-

TUBJIEHUS] BJOIb OCH
OOBIYHO CBSA3BIBAIOT C
HOBAHHBIM [IJIsl 9TUX TPAKTUYECKU KBA3UIBYMEPHBIX
CHCTEM, TOTJa KAK B MOYTH W30TPOMHBIX CHCTEMAaX C
TAXKEIBIMU (DEPMUOHAME — € MATHUTHBIM PACCEsTHUEM
KOHZIO-THA, [6].

CucreMbl ¢ CUIBHBIME 5JEKTPOHHBIMU KOPPEJISIIn-
SIMH IPE3BBIYANHO 4YBCTBUTENbHBI K U30BATIEHTHOMY
JIETUPOBAHMIO, TaK YKE KAK W K JAPYTUM THUIAM aTOMHO-
ro GecropsiaKa, 4To MO3BOJIAET MCIOAb30BATH METOIBI
DPA3ymopsaIoveHus jisi U3ydeHusi OCOOEHHOCTeH JeK-
TPOHHOTO creKkTpa BOau3u ypoeHs Pepmu. B orin-
Ype OT OOBIYHBIX METAJIJIOB ATOMHOE Pa3yTmopsiI0ueHue
BTCII-coennenunii, BOSHUKAIONIEE, B 9aCTHOCTH, MPU
o0ydeHur OBICTPBIME HEHTPOHAMU, TPUBOIUT K KAp-
JIUHAJIBHON TIepecTPOoiike UX 3JIEKTPOHHOTO CHeKTpa, KO-
TOpas 3aBePIIAETCs AMEKTPOHHBIM IEPEXOI0M THITA Me-
TaJLI — IUINEKTPUK | |. Hanpuwmep, <«mosiynposos-
HUKOBBII» XapakTep MPOBOAUMOCTH B TIJIOCKOCTH BO3-
HWKAeT B elle CBepXMpoBoasumx obpasmax [12]. Or-
METHM, YTO PAJMANMOHHOE pa3ymnopsjiodeHue B pabo-
tax [10-12] mcnonb30Basoch Kak METOJ JJIsl HANPaB-
JIEHHOTO U3MEHEHU ST 3JIEKTPOHHBIX CBOHCTB C HEJIhIO BhI-
SIBJIEHUST <«AHOMAJIbHBIX» OCOOEHHOCTEH 3JIEKTPOHHOTO
TPAHCIIOPTA B UCXOAHOM YHOPSIOYEHHOM COCTOSTHWM.
OuYeBUIHBIMUA JTOCTOMHCTBAMU 3TOTO METOIA SIBJISIIOT-
cs1 OMHOPOIHOE MO 00beMy 00pasia pacrupeneneHne mge-
(GEKTOB ¥ HEM3MEHHOCTH CTEXHOMETPUIECKOIO COCTABA.
NunyuupoBanubiii 00aydeHeM OeCropsiaoK SBISIETCS
00paTuMbIM — HEPaBHOBECHOE PA3YMOPSIOUEHHOE CO-
CTOSIHEE OJIHOTO M TOTO 7K€ 00pa3iia MOYKHO MOCTEeIeH-
HO CIBUTATH B CTOPOHY OOJIBINEro MOPSIKA TMOCIeI0Ba-
TEJILHBIMU BHICOKOTEMTIEPATYPHBIMYU OTYKUTAMHU BILJIOTH
JI0 TIOJIHOTO BOCCTAHOBJIEHUS MCXOIHOrO (yHmopsiaodeH-
HOTO) cocrosiuust [13].

Sr RuO wacTo paccMarpuBaioT Kak 3JEKTPOHHBIH
anasnor BT CII-coeannennii. [lo ony6ankoBaHHBIM TaH-
HBIM DPa3HBIX ABTOPOB BBICOKOE KAYECTBO MOHOKPHUC-
rammngeckux o0opasnoB Sr RuO  u Hu3KWe BeMYnHbBI

Ku Tn mo3BoMIN, UCTIONB3YA Ta-
KHe MOIIHBIE SKCIEePUMEHTATbHBIE METO/IbI KaK 3P deKT
e Taaza—Ban Anbdena [14, 15], uukaorponnblii pe3o-
Hamc [16], borosmucens ¢ yraossiv pasperniennem [17]
u apyrue [18-23], u uucienuble pacdeTsbl 30HHOM CTPYK-
Typbl [24], onpesesuTh OCHOBHBIE 30HHbIE MAPAMETPbI

u Tomosoruio nosepxuoctu PepmMu, KOTOPHIE B HACTOSA-
1ee BpeMsi U3BECTHBI C TOPa3/10 OOJbINeH TOCTOBEPHO-
cThio, uem ast moooro u3 BT CII-coenurennii. [Tosepx-
Hoctb PepMu cOCTOUT U3 OAHOrO ABIPOUHOrO () U ABYX
9JIEKTPOHHBIX ( ¥ ) [MUJIUHIPOB C COOTBETCTBYIONIH-
MW BOJIHOBBIMHM BEKTOPAMU , 0.62, 0.75 A= n
ssekTpoHHbiMu Maccamu 3.4, 6.6 u 12.0 (B exununax

), TAK 9TO OCHOBHOW BKJIaJl B MPOBOAUMOCTD U (-
dexr Xomna gaeT MOBEPXHOCTH ¢ Oojlee TAKEILIMU
ssexTponamu [14].

B ucxogaom ynopsigmodenaom St RuO  npu Huzkmx
TeMIepaTypax K 3aBucumoctu u
OTIMCHIBAIOTCS

OXKUIaeMol st (pepMU-KUIKOCTH

dyaKIIEH THOA X . B obmactn 6osee BBICOKUX
TeMmepaTyp, K, xapakrep npoBomumocTu
KAYECTBEHHO MEHSIETCS: BO3pacTaer Gosee Men-
JIEHHO, YeM B HU3KOTEMIEepaTypHOW 00JacTH U, Kak
nokazaHo B pabore [25], Mozker ObITb mNpejcTaBie-
HAa CYMMOH KBaJpATUYHOTO W JWHEHHOTO BKJAIOB;
MPOXOINUT Yepe3 MAKCUMYM TpPH ~ K,
a BIJIOTH [0 TEMIEPATYD MOPSIKA
600 K [26]. Kak moka3ano B padore [27], MEXKIIOCKOCT-
Hast TPOBOAUMOCTH B MMUPOKOM HHTEPBAJIE TEMIIEPATY]
MOZKeT OBITH OmMCaHA CYMMO# JIBYX BKJIAJOB, OJWH
73 KOTOPBIX MPOTOPIUOHAIEH TPOBOJUMOCTH B TLIOC-
KOCTH , a BTOpoil — Temmeparype. Beaencraue
KAQYECTBEHHO PA3JIMYHOTO TOBEIEHUsI u
AHU3OTPONHSA  DJIEKTPOCOTPOTUBIICHUS YMEHb-
maeTcsd OT BennduHbl mopsaaka 2000 mpm HU3KAX
TeMmeparypax npumMepro 10 20 npu A K [27].
Kosdpdpumument Xomna CHJIBHO 3aBHCHT OT TEMIIe-
paTypsl mnpu K, nomoxurenen B mHTEpBasE
K K wu orpunarenen mpwu K
u K| |. Marauroconporusienue ume-
€T JIOBOJIbHO CJIOJKHBIE IIOJIEBbIE W TEeMIIePaTypPHBIE
3aBUCHMOCTH, €r0 3HAK MEHSETCS C MOJOKHUTETHHOTO
MpYM HU3KUX  HA OTPHUIATENIHHBIN TpU R~ K;
OTPHUIIATETbHOE MATHUTOCONPOTHUBIICHUE, KPOME TOTO,
3aMeTHO OONbINe 71T OPUEHTAINW TIOsT  BJOIh OCH
[ ]
Taxkoe moBeneHMe rajJbBAHOMATHUTHBIX CBOMCTB B
Sr RuO , tak ke Kak W B JAPYIUX COEJIUHEHWUSAX TH-
nma BTCII, gacTto WHTEPTIPETUPYIOT KAK TEPeXOI OT
KOTEPEHTHOTO MEXaHW3Ma MPOBOIUMOCTH TIPU HU3KUX
K HEKOTepeHTHOMY mnpu BbICOKuX. [loxoxmii mexa-
HUA3M TPUBJIEKAJICH TAKKE W JJis ONMUCAHUS TPAHCIIOP-
Ta B CHCTEMax € TAXKeJbIME (epMuoHaMu (mepexosn
OT KOHJIO-DENIeTKH NPYW HU3KUX K Pa3yHnopsiI09eH-
HOIl KOHZIO-CHUCTEeMe NPU BBICOKUX). Jljisi CHUIIbHO aHu-
s3orponubix cucrtem tunma BTCII sto o3magaer, 91o pe-
JKAM MEZKILTOCKOCTHOTO TPAHCIIOPTA MEHSETCsHs OT Me-
TAIIMGEeCKOT0 CUIIBHO aHU30TPOIMHOTO K MPBIZKKOBOMY,
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CBSI3AHHOMY C OJIHOYACTUYHBIM TYHHEJIUDOBAHUEM, WH-
JIYIUPOBAHHBIM MATHOHAMU WJIW JAPYTUMHU TTOIXOISIIITH-
Mu KBaswdactunamu. B Hemapmeit pabore Mmumakara
n Maeno [29] m3y9asoch BAWsSIHAE 3aMeIeHnsi HOHOB
Ru u30Ba/eHTHLIMA HEeMAarHUTHBIME WOHAMU Ti (Tun
JIETMPOBaHKsA, KOTOPBIH HambomIee OMU30K O CBOEMY
BO3JEfCTBAIO HA 3JEKTPOHHBIE CBONCTBA K HCCIELye-
MOMY HAMHU PaJUANMOHHOMY pa3ynopsaiodennio). Kax
OBLIO TIOKA3aHO, YBEIUYEHUE KOHIEHTPAIMN TUTAHA B
Sr Ru = Ti O npuBoauT HE TOTBKO K TOCTEIEHHOMY
YMEHBIITEHUIO TEMTIEPATYPBI «KPOCCOBEPA», KOTOPAS OT-
Jessier 00J1acTh oT obiacTu ,
JIO TIOJTHOTO €r0 MCYe3HOBEHWsS MpU & %, HO U K
MOSIBJIEHWIO MMPU HU3KUX  00JacTh, Te

MpU BIOJTHE «METAJIIMYECKUX» BEJIUYUHAX IJIEKTPOCO-

NIPOTUBJIEHU S MkOwMm - cm. Takoe moBese-
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HU€, OUYEBUIHO, HE MOYKET OBITh HHTEPIPETUPOBAHO KaK
PA3HOBUIHOCTH HEKOTEPEHTHOTO (TMPBIKKOBOTO) THIIA,
npoBOAUMOCTU (BO BCAKOM Cjlydae, Jjisi OJHODPOJHOM
9IEKTPOHHOM cuctembr). Takum 06pa3oMm, 3J€KTPOH-
weiii Tparcnopt B Sr RuO |, tak ke Kak u B JApyrux
coenunenusx tuna BTCII, noka eme He uMeer BIOJIHE
AJIEKBATHOTO OMUCAHWS.

2. SKCITIEPUMEHT

B pabore wuccmemoBanmuch TeMmepaTypHBIE 3aBH-
CHUMOCTH MOHOKPHUCTATIIIOB

Sr RuO

obsiyueHus OBICTPHIMUA HEHTPOHAMH ¥ TOCTIEILYOIMINX

9EKTPOCOTPOTHUBICHUST
B MarHuTHeIX moasax g0 13.6 Ta mocie

8*
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u30XpOHHBIX (20 MUH) OT?KUIOB B MHTEPBAJIE TEMIEpa-
TYp -1000) °C B armocdepe Bozmyxa. Mo-
nokpuctaaabl St RuQ  BeIpammBaimnch MeToaom Gec-
TUTeTLHON 30HHOM MJIABKY € PAJIMAIIMOHHBIM HATDEBOM
B arMocdepe BO3ayXa U3 MOJIYUEHHBIX METOIOM CTaH-
JapTHOM TBepIoda3HOi peakIi KepaMUIeCKIX 00pas3-
OB MUTAHApUIecKOoit popmbl. g n3amepennit oroupa-
JIUCH KPUCTAILIBI € 3€PKATBHON MOBEPXHOCTHIO U TUIIHY-
HBIMU PA3MepPaMU B MJIOCKOCTH MM ¥ TOJIIITHON
50-100 mrm. Obyuenue daroencaMu OBICTPBIX HEATPO-
HOB ,1.0,1.5,3u - cv~  (mo aBa obpas-
A TP KayKJIOM 3HAYEHWH ) NPOBOAUJN B sIT€PHOM
peakTope UBB-2M, Temneparypa obpa3ia B mporecce
obnyuenus He npesbimana 50 °C.
DJIEKTPOCONPOTUBIICH ST u OTIPEIETISLITN
CTAHJAPTHBIM  YeTHIPEXTOYEUHBIM ~ MeTogoM  MonT-
romepn [30] B wmHTepBame rtemmneparyp 1.7-380 K.
CoOTBeTCTBYIOIIHE MPOIOJBHBIE U TOMEPEYHBIE KOM-
MOHEHTHI MATHUTOCONPOTUBICHUS] U3MEDSIIUCH TIPU
K B marautabix nosusx 10 13.6 Ta (mpu sTom
M3MEHSIJIUCh ~ HAMPABJIEHUS] W3MEPUTEIHHOTO TOKAa,
MATHUTHOTO OIS U TEPeKTI0YaInuCh TOKOBbIE U
HOTEHIMAbHbIE KOHTAKTHI). Pe3ysbraTbl u3MepeHuil
Ha AByX obOpasmax [jisi Kaxkaoro (hJIFeHCa TMpaKTHdIe-
cku cosnazanu. cnonp3oBanne meroga MorTromepn
JlaeT XOPOIIKe Pe3yabTAThI TOJBKO MPU ONTHMATBHOM
~ COOTHOIICHUN PACCTOAHUN MEIKIy
KOHTAKTAMH B HampaBienusix oceii wu  [30].
OHAKO W3-33a 3HAYUTETHHOIO WM3MEHEHUsl AaHU30TPO-
un (Kak MpW M3MEHEHUM TEMIepaTypbl, TaK U
PU UHIYIUPOBAHHOM OOJIyYeHUEeM Pa3yTopsaI0IeH N )
B Tex oOpasmax, e OTHOIIEHUs ObLTH  OOMTh-
e (MEHbBINE) ONTUMANbHBIX, TOYHOCTH W3MEPEHU
CYNIECTBEHHO CHUYKANACH TIPH HU3KUX  (BBICOKMX)
Temmeparypax. IloaTomy 3mech MBI MOAPOOHO AHAH-
3UPYEM DPe3yJIbTAThl, B OCHOBHOM, JJisi OOJy9YeHHOTO
droercom . cM”  obpasma ¢ mamnbosee
OIM3KUME K ONTUMAJBHBIM Pa3MepamMu
MM, TlorpemnocTs u3MepeHns abCOMIOTHBIX
BeIMUYWH W, ONpejessieMasi, B OCHOBHOM, ITOTPEIII-
HOCTBIO OMpPEIEIeHNsT TEOMETPUIECKUX PA3MEPOB, st

MM H

3TOro obpasma cocrapiana BeamdauHy nopaaka 10 %.
BocnpouspognmocTs 3HauUeHuit W ObLIA TOPSIKA
(0.05-0.2) %.

3. PE3VYJIBTATHI

Ha puc. 1 nokasanbl TeMunepaTypHble 3aBUCUMOCTH

n HUCXOIHOTO W OOJIyYeHHBIX (DIIOEHCAMU
1.5,3u - cm~  obpasnos St RuO . Pazynopsiio-
JeHue IPUBOAUT K KAYeCTBEHHOMY M3MEHEHHUIO STUX 3a-

BHCHMOCTEH B 001aCTH HU3KUX TEMIIEPATyp K:
yIiKe TIpu ‘ CM~  TIOSIBJISIETCS OTPWIIA-
TeJBHBIM TEeMMepaTypPHBINH HAKIIOH , KOTO-
PBIif OBICTPO YBEIUUUBAETCA C POCTOM Oecrmopsinka. B
006J1aCTH BBICOKUX TEMITEPATYP K wusmene-
HUST u HE CTOJb 3HAYUTENBHBI: C POC-
TOM Oecropsiaka

MTOCTEIIEHHO MEHSeTCsi OT HeOOJbINOi OTpuria-

HEMHOI'O yBe€IHYHUBaCTCA, a

TEJILHOM K HEDOJIBITION TOJIOKUTENBHOM Beinanne. Tem-
neparypHas 3aBUCUMOCTb aHu3orponuu ( ) Tak-
JK€ UCHBITHIBAET 3HAYUTEIbHbIE U3MEHEHUs (CM. BCTAB-
Ky Ha puc. 1): OHa MeHSeTCs OT MOYTH KBaJpaTHU-
HOM 3aBUCUMOCTH JIJIT MCXOAHOTO 00pa3sIa 10 MpuoOJIn-
3UTEJIbHO JTUHEHHOR /1151 001y YeHHOI0 MaKCHMAaJIbHBIM
drroerHcoM. DTH 3aBUCUMOCTH KAYeCTBEHHO OYEHB TT0-
XOKM Ha JaHHble paboThl [29] mns mermpopanubix Ti
obpazmnos Sr Ru _ Ti O , ograko obnydenue (iioen-
coM : CM~  [PHUBOJUT K 3HAYUTEILHO Oosee
CUJILHBIM U3MEHEHUSIM " MO CPaBHEHUIO C
uccsieoBaHHol B [29] MakcuMasibHON KOHUEHTpalued
THTAHA
Omxur obpasma, 0OJyIeHHOTO (DITFOEHCOM
cM™  (puc. 2), TPUBOAMT K MNpPAKTHYIE-
CKH IIOJTHOMY BOCCTAHOBJIEHUIO UCXOIHOH 3aBUCUMOCTH
pU TEMIIEPATYPe OTZKHUTA °C. 3a-
BUCHMOCTD BOCCTAHABIUBACTCS HE TOJHOCTHIO:
eC/IM  HU3KOTEeMTEePATYPHBIE YYACTKU KPUBBIX
[OpPU OTKUIe JeMOHCTPUPYIOT TeHIEHIIUI0 K BOCCTAHOB-
JIGHUIO UCXOJHOTO COCTOAHUS (OCTATOYHOE 3JIEKTPOCO-
MPOTURJICHNE YMEHBINACTCS, OTPUIATEIHHBIN HAKJIOH
5JIEKTPOCONPOTUBJIEHNS] UCYE3A€T), TO HCXOJHOE BbI-
HE BOCCTAHAB-

OCTaeTcda

COKOTEMIIEPATYPHOE ITOBEICHUE

JINBAETCS TIPW OTYKWUTe — HAKJIOH

MOJIOKUTEIBHBIM ¥ JayKe CJIerKa yBEIUYUBAETCH TIPU
-1000) °C.

Ha pwuc. 3 nmokasaubl BeJMYWHBI OTHOCHTEIHHBIX
MATrHUTOCOTPOTUBRJIEHUT JJ1S HAMPABJIEHUN TOKA
B miockoctu ( ) u Buonb ocu ) npu

K ams o6pasmoB ¢ pa3nudHoil cTeneHbio Oec-
nopsizika (OCTATOUHOE 3JEeKTPOCONPOTUBJIEHUE B TIJIOC-
KOCTH , KOTOPOE MOYKET CJIy’KUTh MEPO 0ecropsii-
Ka, MeHsieTcs B mupokux npejgenax 50-220 mxOum - cm).
B ucxommom o0pasie B COOTBETCTBUE C TMOBEICHUEM,
XapaKTEPHBIM [IJIs1 OOBIYHBIX METAJIJIOB, BCE KOMITOHEH-
Thl MArHUTOCONPOTUBJIEHUS NOJIOKUTEIbHDI [4, 5, 26].
B pasynopsmodyennbix obpasuax upu || MarauToco-
TIPOTUBJIEHUST u OTPUIIATETHLHBI BO BCEM
WHTEpBaJie TPUIOKEHHBIX TOJIei

3aBUCAT OT HAIMPABJEHUS W3MEPUTENbHOrO TOKa. IIpum

U IMpaKTUYIeCKU He

|| MarEMTOCOMPOTHBIEHNST 3HAUYNTEIHHO MEHBITe
1o abCoMOTHON BenduHe, YeM B ciydae ||, orpu-
HaTenbHbl B HOJAX -3) Tn u TakzKe mpakTHYe-
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Puc. 2.
1 3.10"* 2 2
500° 5 600° 6 700° 7 800° 8 900°

CKH HE 3aBHCAT OT HAIPABICHUS U3MEPUTENIBLHOTO TOKA.
Benuunnn " pU OPUEHTAIIUAX ||
|| npakTHYecKW He MEHSIOTCS TPW yMEeHBITIeHUH

temmeparypsl ot 4.2 no 1.5 K.

)

Ha puc. 4 nokazano m3menenne IpY OTIKHU-
re obpasma, 061y IeHHOTO (PIFOEHCOM cM™
[Mocne orxkwura npu —-800) °C ( yMEHb-
maercst or 220 go 25 MkOM - cM) BeamYUHA
OCTAETCS MOUTH MOCTOSTHHON 1JIst | m | —

~
~

TOJBKO OPH °C (

MKOM - cM) B
Tn mosBnstercst 3amer-
Has moJIoyKuTeabHast mobapka. OTMeTnM, 9TO NCXOIHOE

00J1aCTA BBICOKUAX MOJeH

COCTOAHUE He BOCCTAHABJIMBACTCA MOCIE OTIKHra, KaK
n (cm. puc. 2). Takum 06pa3om, BCe KOMIOHEH-

9

T, K
pa(T)  pe(T) 2 4
300° 3 400° 4
1000 ° 10
TbI MAarHUTOCOIIPOTUBJICHUA, KaK , TaK 1

(ne mokazaubl HA puc. 4) npn
ipu MKOM - cMm.

K orpumnareanubr

4. OBCY2KJEHUE

st ananm3a TeMneparypHbIX 3aBUCAMOCTEM

u (puc. 1 u 2) paccMOTpPUM IIOBEJIEHUE TIOJIY YEH-

HBIX YUCICHHBIM IuddepeHIupOBAHNEM MTPOU3BOIHBIX
u (puc. 5). B obaactu Temneparyp
K npowusBoanbie MOZKHO OIHCATDH CyM-

MO JIMHEIHOTO TI0 TeMTIEPATyPe U MOCTOAHHOTO YJIEHOB

U PEeJICTABUTD B BUJIE

C pocrom Hecniopsiika

OBICTPO BO3pACTAET, cna-
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pa/pa, %

pc/pPc, %

H, Tn
Puc. 3. Apa/pa
Hi|a HJ|c H
1.5.10*° 2 o 3.101° % A 2

60 m3mensiercss B mpenenax (0.3-0.5) MxOwm - cm/K, a
napamMerp
0.5 7o 1 #0m - cm/K . 3aBucumocts
JJaCTnu TeMueparyp TaKyKe MOYKHO TNpeaCTaBUTH B BU-

MEJIJIEHHO yBEJUYUBAETCS IPUMEPHO OT
B 3TOH 00-

Je . C pocrom Gecropsiji-
Ka OBICTPO BO3PACTAET, u NPAKTHYECKN He
n3MeHsoTcsA. OTMETHM, YTO OTHOCHTENbHbIE BEeJTNYH-
HBI TTAPAMETPOB

~ MKOM-cm/K ), gem

CYIIECTBEHHO MeHbine ( &
. B obnactu reme-

H, Tn
Ape/pe T =42
o 1-10° 2 o
paryp K xpuBbie n CHOBA MOTYT

OLITH TPy0O OMUCAHBI CYMMOH TMOCTOSIHHOTO W JIMHEH-
HOTO 4seHoB. JIuHeiiHbIi 4iieH, OIHAKO, 3HAYUTETHHO
0ombINe, YeM MPU BBICOKWX TeMTepaTypax, a MOCTOsTH-
HBIH YMEHbIIAETCS OT HYyJIsl [IJIsi MCXOAHOrO 00pasma /10
OOJBINIOTO OTPHUIATETLHOTO 3HAYEHUS I7Isi 00Ty I€HHO-
ro. B mpomeskyrounoit obnactn K K ma-
6.oaercs Gosee ( ) wiu menee ( ) BbIpa-
JKEHHBIHI MAKCUMyM B TEMIEPATYPHBIX 3ABUCUMOCTAX
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H, Tn
Puc. 4.
Ape/pe H
3.10'% 2
300° o 700°
O 800° A 900° v 2 4
TIPOU3BOIHBIX.

JIst onMcaHust SKCIEPUMEHTAIBHBIX JAHHBIX MPEI-
CTABUM MPOBOIUMOCTH B BH/JIE CYMMBI TPOBO/IH-
MOCTEH TI0 IBYM KaHaIaM, 0003HAYEHHBIX WHAeKcaMu I,
IT cooTBETCTBEHHO JJI TSIZKEIBIX U JIETKUX HOCUTEIEN:

TIPU YCJIOBUH, 9TO <
u > IpU BBICOKUX, T.€. B CIydae, KOT1a

u IMEIOT Ka4eCTBEeHHO pa3jInyHble TeMIepaTyp-
Hble 3aBHCUMOCTH <«MeTAJIJINUeCKOTO» U <«IOJIyHPOBO-

pu HU3KUX TeMTepaTypax

HUKOBOTO» THIIA, KAK 3TO TMPEANONATaN0Ch, HATPUMED,
B pabore [27].

st KaHasia MpoBOAMMOCTH I 3ammiem 3J1eKTpoco-
NPOTHBICHUE B OZKUJACMOM 7S METAJIIIOB C CUJIbHBIMH
SJIEKTPOHHBIMHU KOPPETANUAMA BUIE:

Kak y7Ke 0TMeUaIoch, BTOpOif KAHA TPOBOIUMOCTH
HE MOYKeT OBITH CBSI3AaH C MPOBOJUMOCTHIO TMPBIZKKOBO-
ro Tuna. Hanbomee HempoTuBOpEedInBOe, HA HAIII B3I,
obbsicHenne HabII0gaeMOr0 MOBEICHUS JIEKTPOCOTIPO-
TuBJeHus (BO3PACTAIOIErO DU YMEHbIIEHUU TEMIIepa-
TYpbI) — 3TO CHJIbHOE MAUHUTHOE DACCEsHUE HOCHTe-
neii. B 9TOM ciydae ectecTBeHHOE OObSICHEHHUE TTOTyYa-
0T KaK OTPUIIATEILHBINA 3HAK BCEX KOMIIOHEHT MaTrHU-
TOCONPOTUBICHAS , TAK ¥ UX cusibHoe (B 3—5 pa3)
pasanune NIt PA3INIHBIX KPUCTALIOrpadUIeCKUX Ha-
npassennit. ITo ganneiv paborst [29] B MATHUTHOMN BOC-
npuumanocta St Ru = Ti O npucyrerByer Bospac-
Tarommit ¢ ypenndenneMm  Bkiaaa trna Kropwm— Beiicca
¢ CUJIbHOI (TopsaKa 5) aHu30TPONHUEH IO OTHOIICHUIO
K opuenrtanuu maruuraoro nmoas (|| w || ), Tax
YTO MOABIEHWE OTPUIATETHLHOIO AHU30TPOMHOrO Mar-
HUTOCOTIPDOTUBJICHNUST B PA3yTOPSAI0UEHHBIX MOHOKDPU-
cTajiax HeyauBuTeabao. QOTMeTuM, 9T0 KPOME OTPHUIIA-
TEJBHOTO MATHUTHOIO BKJIAJA B MATHUTOCONPOTHUBIIE-
HUU BCETJA MPUCYTCTBYET OOBIYHBIA MOJIOKUTETHLHBIH
BKJIQJ, CBA3AHHBIA C OTKJOHEHUEM 3JIEKTPOHHBIX TPa-
eKTopuit MarHuTHBIM momeM. [locmemunii JOMKeH mpe-
00121aTh B YIIOPSAI0UEHHBIX CHCTEMAaX MPU HU3KUX TeM-
neparypax M ObICTPO YMEHLINATHCA KaK TPHU Pa3yrno-
psanodenun (yBeJMYeHUM ), TAK U [PU [OBbIIICHUN
remmeparypbl. CMeHa 3HAKA npu K B pa-
3yTMOPSIIOUEHHBIX 00IyueHneM o0pas3nax HaOI0IaeTCst
(puc. 3) upu =~ -  MrOwm-cM, a B ynopsaodes-
woix [27] —upu  ~ K ( = MxOwm-cm).

Bo3moxKHBIT MeXaHU3M MATHHUTHOTO PACCEsTHUS —
310 3ddert Koumo, KOTOpHIil, KAaK W3BECTHO, TTPUBO-
AT K TOSABJICHUIO B JTOTIOJTHUTETHHOTO JTorapud-
. OmHako, Kak moka3a-
Ho B [31], norapudmuueckas Gpopma MArHUTHOrO pac-
CesTHUsT CTIPABEeINBA TOJTHKO s PA30ABIEHHBIX CHC-

MHYECKOIO 4YJjieHa ~ —

TeM, TOT[A Kak s 0o/lee KOHIEHTPUPOBAHHDBIX CHC-
TeM TPU HU3KHAX TEMIEPATypax B JIOTZKEH TIOSIB-
JNATHCS JTOTIONHUTEILHBIN TPUOIN3NTEIHLHO JTHHEHHBIH
qJIeH ~ — , KaK 3TO YacTO HaOIIOJAI0T B pa-
3YMOPSAIOUEHHBIX CHCTEMAX € TAXKENIbIMH (PepMHUOHa-
vu tuna (La—Ce)Cu Si [32]. B namem caydae (cm.
puc. 1) CyIecTByer SBHO JUHEHHAS HU3KOTEMIIEPATyD-
Hasl 3aBUCAMOCTH u . B mmpoxrom mnTEp-
BaJsle TeMIeparyp Oosee peaaucTudHasg (popMa MarHuT-
HOTO BKJIa/Ia MOXKET UMEeTh <«KIOPU-BEeiCCOBCKUit» BUJT

~ , KOTOPBIA TPABUILHO OMNUCHIBAET
KaK HU3KOTeMIIepaTypHoe (IuHEHOe) moBeJeHune, TaKk
7 3aTyXaHWe MPY BBICOKUX TEMIIEPATYPAX, XOTS MOYKET
OBITH MCIIOTB30BAHA W /Tf00AsT Apyras WHTEPIONAIHOH-

Had 3aBUCHUMOCTDH C IIOXOZKHM IIOBEICHHUEM B IIpeeaax
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BBICOKUX U HU3KUX TeMIepaTyp.

TTo awmamorum ¢ paboroii [27] (B cayuae, Korma ns-
MEDUTEIBHBIA TOK W MOJe HANPABIEHBI BAOIb OCH )
OTHeCeM MarHWTHOE pAcCesiHie TOJIBKO KO BTOPOMY Ka-
HaJly MPOBOAMMOCTH (OTMETHM, 4TO B [27] orpuiaress-
HOE MATHUTOCONPOTHUBJICHUE CBA3BIBATN HE C MATHUT-
HBIM DACCESHUEM, & C 36eMAHOBCKUM DACIIENIEHUEM JIO-
KAJIM30BAHHBIX YPOBHE(l, yUACTBYIOIINX B HEKOTepeHT-
HOM MPBLKKOBOM IMPOLECCE). YUITEM TAKZKE, ITO COTIAC-
HO HAOIIOIAEMOMY MOBEJCHUIO TTPOU3BOIHBIX
(pwc. 5) B pacueTHOI 3aBUCUMOCTH B 00J1aCTH BHI-
COKHMX TEMNEPATYD KPOME KBAJPATUYHOrO HJIEHA OJI-
JKeH NMPUCYTCTBOBATH eme U JauHeidHbi a1en. OkoHua-

TETHHBIE BBIPAYKEHUS, KOTOPHIE MBI UCMOIH30BAIN IS
OIUCAHUS SKCIIEPUMEHTAJIbHBIX JAHHBIX (CIIOMIHBIE JIK-
Hum Ha puc. 1 m 2), nmeor Bug

Kak Buzno ma puc. 1 u 2, BApbUpPys MOATOHOYHDIE TTa-

paMeTpbl , , , , , u , yaercd ¢



127, Buim. 6, 2005

Pai, 18l -l
I I
a
1000
2 ©aO O OO0
3 011 1 00
1001 4 AN—DI A At
5 o7
6 00— O—=" (%
7 0—0-00 O O O
8 0—00® O : X
9 O—0HID : X
10 &4
10+
1
| | |
1 10 100 T g
pan, i€li - ci Poir, 1
800 200
600 - 150

400 -1 100%g

A $ u o~
200 A v g% | 50
\ ‘A'v‘v‘wm ‘g
X o0

XX

AAARYY Y X V.Y.Y.Y.Y.!
‘-’-’-’-’i‘ﬁ“.‘ .Q.Q_.g_...l 00000

0 100 200 300 400 O 100 200 300 40(
T, E T, E
Puc. 6. pal(T) pa(T) pan(T)  pen(T) > 4
1 3.10"° ~? 2 300°

400° 4 500° 5 600° 6 7TO0O° 7 800° 8 900° 9 1000° 10



A. E. Kapbkun, C. B. Haymos, Bb. H. lowuuyknii, A. M. Banbawos 127, Boim. 6, 2005

BBICOKOW TOYHOCTHIO OIIHMCATDH SKCIIEpUMEHTaJIbHbIE 3a-
BUCHMOCTH " 71T 00pasIoB ¢ pa3Hoii cTe-
nenbio Oecniopsigka. Ilpu 3TOM MOATOHOYHBIE TTApAMET-
PbI IOKA3bIBAIOT MOHOTOHHBIE U3MEHEHNA C POCTOM 6eC-
TIops/IKa.
Ha puc. 6 moxka3zaHBI 3aBUCHMOCTH , ,
n , IIOJTY9€eHHbIE€ BbIYUTaHHUEM K3 3KCIIe-
PUMEHTATBHBIX TPOBOAUMOCTEN u co-
OTBETCTBYIOMINX BBIYUCICHHBIX IOJId KazKIOTO N3 IBYX
KaHaJIOB MMPOBOJIMMOCTH: HATIPUMED,

{__

il —))

Ha puc. 7 mna obaydennoro dioencom

cM~  00pasia moKa3aHbl MATHUTHBIE BKIIAILI
" BO BTOPOM KaHaJjie TIPOBOJIMMOCTH, OIpeJie-

JIeHHBIE (AHAIOTWYHO JAHHBIM Ha puc. 6) Kak

-
— )

rie — 3KCIepUMeHTaIbHble 3aBUCHUMOCTH; ,
, , u — TIOATOHOYHBIE MapamMeTphl. Kax

BUJHO, B IMUPOKOM HHTEpBaJie TemmnepaTtyp oT 1.7 1o
380 K marnuTHbIe BKJIAIBI C XOPOIIEH TOYHOCTHIO OIIH-
CHIBAIOTCST 3aBUCUMOCTSIMU x
g mepBoro Kamaja TPOBOJUMOCTH (BEpXHsASL
yactb puc. 6, nBoiiHOi snorapudMudeckuil maciirab)
KBaIPATUYIHASA 3aBUCHMOCTD
XOPOTIIO BOCTPOM3BOIUTCS BO BCeil 06sacTu Temmepa-
TYp Jazke 7 00Pa3IoB ¢ OOMBITNM OECIOPIIKOM TPH
BBICOKUX TEMIIePATyPax, T/I€ OTHOCUTETbHBIA BKJIA
B TOJHYI MPOBOJAMMOCTH COCTABJISIET BCETO
(5-10) %. Kosddunment npu KBaJpaTHUIHOM dUJICHE
~ - MKOM - cMm/K | cBsa3anHbIi C 9/€K-
TPOH-3JIEKTPOHHBIM pPACCESTHUEM, CJIa00 W3MEHSIeTCs
npu pazymnopsaodenun. OcTaTouHOe 3JIEKTPOCOTPOTHB-
yBenumauBaercss npumepro or 8 mOwm - cm
gt uexoguoro obpasma go 100 mMOm - cm s
obsryuenroro. Kosddurment YBETUYNBAETCS TIPHU-

JIeHue

mepro ot 5 HOM - ecm/K  mg mexommoro obpasma o
25 HOM - em/K s o6mygennoro. Ocratodnoe 3yek-
TPOCOMPOTUBJICHHUE YBEJIUUUBAETCS MTPUMEPHO OT
4 MxOwm - cm g1 mexogaoro odbpasna 10 230 MkOwMm - cm
anst oomydeHHoro. IlocKombKy MepBbI KaHam gaeT

10%F .

10

10 '+

Puc. 7.
Pm

OCHOBHO# BKJIAJ B TIOJHYIO TIPOBOAWMOCTE MPU HA3KUX
TeMmeparypax, UMEHHO 0ojiee CHJILHOE YBeJIWdYeHue
u [0 CPABHEHUIO C u opy pasyto-
PAJOYEHUN TPUBOAWT, B OCHOBHOM, K YBEIWUEHWIO
HU3KOTEMTIEPATYPHONH BEIWUNHBI AHU30TPOTTAN
(cm. BeraBky Ha puc. 1). Habmomaemble usmenenus
napaMeTpon n NP YBEIWYUEHWN OECTIOpsIKa
JIJIST TIEPBOTO KaHasa TMPOBOAWUMOCTH MOTYT OBITH WH-
TePIPEeTUPOBAHBI KAK YBEJIMYCHUE 3/IEKTPOHHON MACCHI
J1s TpaHcnopra B miaockocru () npu Gosee ciabom
U3MEHEHUHU 3JIEKTPOHHONW Macchl BIOIb ocu ().

BaBucumocTn n JI7Is1 BTOPOro KaHa-
Jla IPOBOJUMOCTH IIOKA3AaHBI B HUZKHEH dacTu puc. 6
(muueiinpiii MaciiTad). 3Menenus napameTpoB ,

, u B 3aBUCUMOCTH OT BeJIMYUHbBI OCIOPs KA
OTHOCUTEIHHO HeBeJUKH B HOJTHOM COOTBETCTBUHU C Ha-
OJII0TaeMBIM BBICOKOTEMTIEPATYPHBIM TIOBEICHUEM TIPO-
M3BOJIHBIX u (puc. 5). I'maBroe ornuane

TPAHCIIOPTA BAOJb OCH  OT TPAHCIIOPTA B IJIOCKOCTH BO
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BTOPOM KaHAJE MPOBOJAUMOCTU COCTOMT B OTHOCHTEb-
HOI MaJjIocTH mapamerpa . Benenerrue storo orno-
eHne OKA3BIBAETCS TIPUMEPHO HA JIBA TIOPSI-
. DTO IPUBOIUT K TOMY,

pacrtm-

Ka OO0JIbIIIE OTHOIIEHU S
9TO 00JIACTH OTPHUIATETHLHOTO HAKJIOHA
peHa 1o 6osee HU3KUX Temmeparyp. Kak BuaHO HA pu-
CyHKe, u3 O0Iell TeH/IEHIINU W3MEHEHUsS TeMIePATyD-
HBIX 3aBUCUMOCTEN 3JTEeKTPOCONPOTUBJICHUNA BbHINAIAET

JIJIST ICXOTHOTO 00PAa3Iia, YTO CBA3aHO, TJIABHBIM
06pa3oM, ¢ MaJIOCTHIO MOATOHOYHOTO TAPAMETPa o
CPABHEHWIO C COOTBETCTBYIONIUMU BEJTUIUHAMHA I 00-
JIYIYEHHOTO U OTOYKYKEHHBIX 00pPA3IOB.

Ou3nvecKuit CMBICT UJIEHOB n BO
BTOPOM KaHaJjle MPOBOJUMOCTH, OJIHAKO,
oueBuzeH. Jlns TpaHCmoOpTra B IJIOCKOCTH — Iapa-
MeTp BEPOATHO, TAaKIKe CBA3aH C TPOIecCaMu
3JIEKTPOH-3JIEKTPOHHOTO pPAacCCessHnusi, B KOTOPOM TIpH-

He CTOJIb

HUMAIOT ydYacThHe HOCUTENHU 3apsijla ¢ OTHOCUTETHLHO
B COOTBETCTBUU C
[33]. TIpwu-
OJTHAKO, MOYKHO
Koneuno, ero

MaJIol 3JEeKTPOHHOI Maccoit
SMIUPUUECKAM COOTHOTIICHUEM x
CyTCTBUE JUHEHHOTO dIeHa ,
TPAKTOBATh PAa3JIUIHBIM  00pa30M.
MOYKHO CBSI3aTh C 3JIEKTPOH-(DOHOHHBIM paCCeTHUEM,
NUHEHAHBIM TIPW BBICOKHUX TeMIleparypax, OJHAKO B
CHCTEMAX C CHIBHBIMU AMTEKTPOHHBIMUA KOPPETSIIAIMA
9TOT THI PACCESTHUs, KaK MPABUJIO, HE HADJIIOIAJICS.
B cucremax tuna BTCII nuneitnoe nosenenne
uabJIr0jaeMoe B IUPOKOM UHTEpBase Temueparyp (Ha-
npumep, giaa coepunenns (La-Sr) CuO — B obinactu
or 30 nmo 1300 K), unrepmperupyior Kak <«Hedep-
MHEBCKOE» TOBEJIEHNEe 3STeMEHTAPHBIX BO30YKICHUIA

C ydYeToM TOro,
3JIEKTPOCOTIPOTHURIICHNST OJMyKe K JUHEHHO, WeMm K

4TO TeMmIepaTypHasd 3aBUCUMOCTD

OXKHUIAeMoOl st PePMU-KUIKOCTH  KBAIPATHIHOM.
ITonobHoe nosesenue HAOJIIOIAIOCH TAKZKE BO MHOIHIX
CHUCTEMAX C TAXKEIBIMA (pepMUOHAMM, HATpPUMEp, B
CeNi Ge [34], atakxke B Sr Ru O [35], aByxcioitnom
ananore St RuO .

Eme Oonee HeompemeneHHBIM BBITISIAT (DU3AUIE-

. XOT9d BEJIMYNHDI
MOTYT, B MPUHITAIIE,

CKWIT CMBICJT TTapaMeTpPOB n
3P PEKTUBHBIX MACC BIOIL OCH
CHJIBHO PA3THYATHCS [T PA3TUIHBIX YIACTKOB TTOBEPX-
noctn @epMu, OMPEIETAIONTNX TPAHCIOPT JI7IsT TTEPBOTO
7 BTOPOT'O KAHAJIOB MPOBOAMMOCTH, HECHCTEMATHIECKOE
TIOBeIeHIe npu obsydeHun u orkurax (HeoGpa-
TUMOCTD) BBI3BIBAET HEKOTOPbIE COMHEHUsI B TOM, YTO
sieH MOJKeT OMMCKHIBATH TEKTPOH-3JIEKTPOHHOE
paccesaue. OTMETHM, 9TO B MEHEE COBEPIIEHHBIX KPUC-
TAJI/IaX, BBIPANIEHHBIX HE B <«ONTUMAJHHBIX» YCIOBHU-
SIX, UJIW BBIPAINIEHHBIX METOJOM W3 PacTBOpa B pacria-
Be [36], Takyke HAOMIOJAIOT MONOKATEIBHbBIA HAKIOH

npu BBICOKHX TeMmreparypax. [losTomy

BIIOJTHE BO3MOKHO, 9TO HEOOPATHMOCTH npu OT-
JKUTE CBSI3aHA WU C KAKMMU-TO KPYITHOMACIITAOHBIMHU
nedekTamu (He TOUeUHBIME ), BO3HUKAIOIIUMHI B TPOIIEC-
ce BBICOKOTEMIIEPATYPHOIO OTKUTA TPU PEKOMOMHATIMN
paguanuoHHbIX mederTon, win ¢ auddys3ueit Kucao-
poma npu temmneparypax Boime 800 °C. XoTsa oTyKuru
00pasIoB MPOBOAWIN B arMocdepe BO3ayxa B YCIOBHU-
SIX, COBIAJAMONINX C YCIOBUSMU CHHTE3a, TeM He Me-
HEee TPYJIHO OKUIATH TIOJTHOTO COBMAIEHUST TTAPAMETPOB
OXJIAZKJICHUST U, COOTBETCTBEHHO, CTEXUOMETPUICCKOTO
COCTaBA B ATHUX JBYX MPOIECCAX.

CnaBubIil pe3ybraT BBIMOJIHEHHOTO BBIIIE AHAIA3A
COCTOUT B TOM, UTO JA’K€ B UCXOMHBIX (yTOPSIOYEH-
HBIX) 00pa3lax OPUCYTCTBYET KAHAJ IPOBOJMMOCTH, B
KOTOPOM HE TOMBKO JIJIsi TPAHCIIOPTA BIIOJb
OCH , HO W JJIT BHYTPHUILJIOCKOCTHOTO TPAHCIIOPTA, a
HE TIOSIBJISIETCsI, HATIPUMED, TOJIBKO MPU 00Ty YeHUH WU
neruposanuu [29]. Takum o6pa3zom, 31ech HeT KaKo-
ro-mbo JIEKTPOHHOrO Mepexofa: 6ecrnopsiok (pasu-
AIMOHHOE PA3yTOPSI0YeHNe aTOMHOTO MACHITA0a WU
JIErMPOBAHUE) M3-32 POCTA OCTATOYHOrO JIEKTPOCONPO-
TUBJIEHUS OPUBOJIUT JIAIIH K MOCTENEHHOMY YMEHb-
MIIEHUI0 OTHOCUTEIHLHOTO BKJIAIA MEPBOTO KAHAJA B TIOJI-
HYIO MPOBOJUMOCTD, TAK 9TO PAHO WM MO3THO HAUW-
HAET MPOSBIATHCA 0DJACTH OTPHUIATETHLHOINO HAKIOHA

. OrmeTnM, 9TO OIS MCXOIHOTO OOpasIa
TOJBKO TIEPBBIA KaHAJ TPOBOINMOCTH MOZKET ITaBaTh
BKJ1a/1, Hanpumep, B 3 ekt ne [aaza—Ban Anbdena,
TOrJa KaK BTOPOW KaHAJ MPOBOAWMOCTU U3-3a CHUJILHO-
0 MArHUTHOTO PACCESTHUsI MPU HU3KUX TEMITEPATypax
M, COOTBETCTBEHHO, MAJION JTUHBI CBOOOIHOTO IIpodera
HocUTeNnel 3apsama He MOXKET OBITh HAOMIOJAeM C II0-
MOIIIBIO IKCTIEPUMEHTATIBHBIX METOIOB, UCTIOIb3YIOMINX
3P PEeKT KBAHTOBBIX OCITUIISAIINIH.

[penoxkenHas HAMU MOJIETb — JIBA KaHAJa TPOBO-
JIUMOCTH ¢ PE3KO PA3IUYAIONIUMUCS TEMIIEPATYPHBIME
3aBUCUMOCTSIMU 3JIEKTPOCOTPOTUBIEHUI — TIO3BOJISET
KAYECTBEHHO MPABUJIBHO OMUCATH MOBEIEHUE u

JI7IsT ICXOTHOTO YIIOPSA0YIEHHOTO 00pa3ia mpu 60-
Jee BBICOKMX TeMTiepaTrypax -1300) K, B wacr-
HOCTH, TIPH K pacuer ¢ moMoIIb0 BhIpayke-
Huil (3) maer  m MKOM:-cvmu &~  MOwMm:-cm
MO CPABHEHWIO C HKCIEPUMEHTAJIHHO HADIIOIAEMBIMH,
paBHbIME TIpuMepHO cooTBeTCTBEeHHO 900 MKOM - cM u
27 MOwm - cm [26]. OrmernM, 9To coorHomenus (3) —
9TO TOJBKO OJWH W3 BADUAHTOB OMUCAHWS IKCIIEPUMEH-
TaIbHBIX KPUBBIX (puc. 1, 2) ¢ TOMOMIBIO JBYX KAHAJIOB
(30m) npoBoaumocTu. Beipazkenue ajist
BBITJIAIUT TIPOCTO KAK PA3MOKEHUE MO CTElNeHsSM
(mipu ~ ). OmHako mpeobaaomuMy ABJISIOTCS

BHeNIHEe

YJI€HBI u IIpu COOTBETCTBEHHO HU3-

KHMX ¥ BBICOKHX TeMIlepaTypax, Torjia Kak BKJIaJ IBYX



A. E. Kapbkun, C. B. Haymos, Bb. H. lowuuyknii, A. M. Banbawos

127, Buim. 6, 2005

JIPYTUX HE CTOMb CymiecTBeH. [lo-BuammoMmy, BbIpazKe-
HUst (3) — 9TO HaAMIydImNii BADUAHT OMMCAHWS JKCTIE-
PUMEHTATBHBIX JAHHBIX C TIOMOIIBIO MOJETN C IBYMS
KaHAJTaMH TPOBOAMMOCTH TIPU PA3yMHOM YHUCIIE MOArO-
HOYHBIX MAPaAMETPOB.

Mpr mOKazamm, 9TO PAIWAIMOHHOE pPa3yTOPSIIo-
YEHWe ATOMHOrO MAcITaba, BO3HUKAIOIIEE B MOHO-
kpuctamrax St RuO  npu  obnyuerun ObicTpBIMU
HeWTpOHAMM, TIPUBOIUT K TOSIBIEHUIO OTPHUIATETHHBIX
TEeMIIEPATYPHBIX KOIPPHUIHEHTOB ITEKTPOCOTPOTHB-
W OTPHIATETHHBIX
pu

JIeHUS ,
MATHUTOCOTPOTUBICHNUIA u
HU3KWUX TeMrneparypax. MarHuToconpoTusienue caabo
3aBUCUT OT HANpPaBJeHUs TOKA ( R~ )
HO CHJIBHO QHU30TPOITHO MO OTHOIIEHUIO K OPUEHTAIMN
marauraorononst (|| wm || ). BaBucumoctn

n KaK B MCXOAHBIX (yNOPsJ0YeHHbIX) 06pa3lax,
TaK ¥ B 00OpA3Iax ¢ Pa3IUIHON CTEMEeHBI0 DeCIopsaKa
MOTYT OBITH ONUCAHLI MOIEJILIO € JIBYMsl KaHajIaMu
NPOBOJUMOCTH € PE3KO PA3IUYAIOIIUMEICA TeMIepa-
TYPHBIMU 9JIEKTPOCOTIPOTHBTEHHH;
Jla’Ke B UCXOAHBIX (yTIOPSI0YEHHBIX) 00pa3iax mpucyT-

3aBUCUMOCTAMA

CTByeT KaHaJ TPOBOAUMOCTH, B KOTOPOM
HE TOJbBKO /14 TPaHCIIOPTa BIOJIbL OCH , HO U [Ojd
BHYTPUTIJIOCKOCTHOTO TPpaHCIOPTA. OCHOBHOﬁ BKJIaJ B
NepBbI KaHAJ MPOBOAUMOCTH JAIOT 3JEKTPOHBI ( ) ¢
3JIEKTPOH-3IEKTPOHHBIM W TPUMECHBIM THIIAMHU pacce-
AHUA, YTO MPUBOJUT K KBaAPAaTUIHBIM 3aBUCUMOCTAM
u . Bropoit kanas coorBercTByeT Oosee
JIETKUM HOCUTEJIdM C HpeO6J’[aﬂaIOHH/IM IIpHU HU3KHUX
TeMIlepaTypax MATHUTHBIM BKJIAJOM B 3JIEKTPOCOIPO-

TUBJIEHUE TUIIA ~

npu  QGUHAHCOBOH  MOI-
P® (Toc. KOHTpaKTHI
Ne40.012.1.1.1356/ Torosop
rocyIapCTBEeHHOMI noJ-
mkon P® (rpant

Pa6ora
Jnep:kke  MuHIpOMHAYKM
Ne40.012.1.1.1150,
Ne12/04),  TIporpammbr
JIEP’KKU  BEAYIIAX — HAYYIHBIX
NeHITI-639.2003.2), P®®U (rpanr Ne04-2-16053)
n Ilporpammbl  (pyHIAMEHTATBHBIX  HCCIEIOBAHMMA
IMpesuguyma PAH «Ksanrosas maxkpodusuxa» (Toc.
kouTpakT Nt 1000-251/T1-03/040-348-11054-269, rpanT
Ne3 ¥YpO PAH).
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