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Wccnenyercst temmepaTypHOe TOBEIEHNE TOIOIOTMIECKOT0 HHIeKca C'y KUPAIbHOHN d+id CBEPXIIPOBOISAIIEN

da3bl IByMEpHOI 0JHO30HHOM MOJE/IM HA TPEyroJbHOM pernerke. OGHAPYKEHO, UTO IIPYU 3HAYCHUAX KOHICH-

Tpamuu HOCUTEJEH 3apsifia, IPU KOTOPBIX HOMAJbLHBIE TOYKH 30HBI BpmiutiosHa mpubIMKAaiTCs K KOHTYDPY

Pepmu HOpMATIBHON (pa3bl, HAOMIOAAETCS KapANHAIBHOE U3MEHEHHEe TEMIEPATYPHOM 3aBUCUMOCTU TOIIOJIOTH-

9eCcKOro nHueKca. [1oka3ano, 4To Ipy pacroaoKeHn! HOJAIbHBIX TOUYEK JAJIEKO BHYTpH (BHE) KOHTypa Pepmu

3HAYEHMsI TOIOJOIMYIECKOTO MHJEKCA B IMUPOKOM Jauanasone remmeparyp 6iausku k C1 = 4(—2). Oxguako npu

HpI/I6JII/I)KeHI/II/I HOOAJIbHBIX TOYEK K KOHTYDY (I)epMI/I 9TU 3HAYCHUA COXPAHAIOTCA TOJIBKO IIPU HU3KHUX TEMIIe-

paTypax, a B IIIHPOKOM JIMAIlla30He TEMIIEPATYD peajusyiorcs 3uadenus, buimskue k C1 = 1. [Ipenmonaraercs,

YTO TAKON TOMOJOTrMYeCKUt KPOCCOBED B paCCIﬂanHBaGNIOﬁ cucremMe MoxKeT IIPpUBOAUTH K CYIIEeCTBEHHbIM H3-

MEHEHUAM KPaeBbIX COCTOSIHUI B aHAJIOTUYHOII cHUCTEME C OTKPBITBIMU I'DaHUIIaMU.

DOI: 10.31857/S0370274X 25020203, EDN: KPPVGK

B nmocnennue gecarmieruss B pusuke KOHIEHCHPO-
BAHHOT'O COCTOSTHASI AKTUBHO PA3BUBAETCS 00JIACTH HMC-
CJeIOBaHUll, CBA3aHHAd C HETPUBHAJIBHON TOIIOJIOTHEN
9JIEKTPOHHBIX cocToAHmit. OYeBUIHO, YTO KPOMe IIOsIB-
JIEHUS] HEOOBIMHBIX (PyHJIAMEHTAIBHBIX CBONCTE KBA3H-
JACTUL, HAXOMAIINXCA B 3TUX COCTOSHUSX, BO3SHUKAET
HEepCIeKTHBA UX TEXHUYIECKOI'O MCIOJIb30BAaHUS B OTKAa-
30yCTOMYMBBLIX KBAHTOBBIX KOMIIBIOTEpaX, B pealu3alun
BBICOKOCKOPOCTHOI 11epejaiu nHMOPMALUT, U T. . (CM.,
Hanpumep, [1-3]).

Tomonorust cBepxmpoBosiell ¢pa3bl B IBYMEPHBIX
Marepuajgax B OOIIEM Cjydae XapaKTepU3yeTcs Ie-
JIOUMCJICHHBIM 3HAYEeHUEM TOIOJOIMYECKOrO MHIEKCa,
(T), KOTOpBIi ONUCHIBAET HEJOKAJILHBIE XapaKTEPH-
CTUKHM MHOTIOYACTHYHON BOJHOBOI (PYHKIUU 3JIEKTPOH-
HOT'O aHCAMOJIS U BLIPAZKAeTCs B TePMUHAX OJHOYACTH Y-
Hoit dyukuuu [puna [4]. dror TU rakxke ucnosb3yer-
cs IS XAPAKTEPUCTUKH JIBYMEPHBIX TOIMOJOTMIECKAX
U30JIATOPOB U LEJIOYUCICHHOTO KBAaHTOBOrO 3dbderTa
Xosua [5]. Ilpu paccMoTpennu IpuHOBCKUX (DYyHKIHUIL
B MOJIENIAX 0e3 B3aMMOJEHCTBAS WM B NPHUOIMKEHUH
CPEJIHETO T0JIs ¢ HE3aBUCAIIEH OT 9aCTOTHI COOCTBEHHO-
SHepreTudeckoil wacroio [6, 7], Bbipaxkenne mius TU
MOKHO SIBHO HPOMHTEIPHPOBATH IO 9acTOTe. B 3TOM
cirydae TU cBOIUTCS K M3BECTHOMY OIIPEICJICHUIO TUCIIA
Kpyd4eHuii, cBsi3aHHOTO ¢ yncjaoM YepHa u dhaszoit Beppu
B UMILYJIbCHOM IpocTpancTse (8, 4], a romonorunyeckue
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¢daz0BbIe IIEPEXO/Ibl OIPEIEISAIOTCS HYJISIMA KOMILIEKC-
HOIT miesieBoii dyukimu B 30He Bpuinosna (HOHAIBHDI-
MU TOYKAMHE), B KOTOPBIX CBEPXIPOBOAIIA MIEJIb O
HOYACTUYHOI'O CIIEKTPA COCTOSIHUI 0OpaIaercst B HyJIb.

Baxxnoe mampapiieHne ucciaeOoBaHUN B pacCMaTpH-
BaeMOil 00JIACTH CBS3aHO C TOIOJOTUIECKUMH CBOMCTBA~
MU JIUCCUIATUBHBIX CACTEM, T.€. B YCJIOBHUIX, KOTJA Cy-
IECTBYIOT MOTOKU YACTHI], (DJIyKTyalluu SHEPIUHU, OT-
CYyTCTBYIOT 3aKOHBI COXPaHEHUsI YMUCJIa YaCTUI[ U T.I.
Kak mpaBmiio, B 9TOM ciIydae IPUXOIUTCS HUMETH JIe-
JIO C HESPMHUTOBBIMU I'aMUJIBTOHUAHAME, KOTOPBIE TIPU-
BOJST K HETPUBUAJIBHBIM 3aBucuMocTsiM TU u ciiox-
HBIM XapaKTepaM TOIOJIOTMIeCKUX (Pa30BbIX [IEPEXOJIOB
[9-13]. B cBs3u ¢ aTuM npuobperaer aKTyajabHOCTD U3y-
YeHUe TOIOJIOTMIECKUX CBOUCTB CHCTEM IIPU KOHEYHBIX
remneparypax [14-16]. IIpu u3MeHeHHH TeMIEPATYDHI
TOITOJIOTUYECKIE CBONUCTBA MOIYT HU3MEHSTHCs, HAIPHU-
Mep, CHCTEMa MOXKET COXPAHSTH TOIIOJOTUIECKIE CBOII-
CTBa B IIHPOKOM HHTEPBAJIE TEMIEPATYP WU ITEPEXO-
JIATH U3 OTHON HETPUBUAJBHON TOIOJOTUIECKON (ha3bl
B Japyryio. B wacrHocru, B pabore [14] a1 KOHKpeTHOI
MOJIeJIH OBLIIO TIOKA3aHO, YTO TePMUYECKHUe (PJIyKTyaruu
HE IPUBOJIAT K BOSHUKHOBEHUIO HOBBIX TOIIOJIOMUYECKIX
IIEPEXOJIOB B CBEPXIIPOBO/IAIIEH CCTEME, OTHAKO, B 9TOM
cJIydae 3HAYUTEIbHO PACIIUPSETCS OTHOCUTEJbHAS 00-
JIACTb TEMIIEPATYP, B KOTOPOH COXpaHsieTcsi OJIM3Koe K
nesouncyienaomy 3uadenne 1. Kowmeuno, mnentudu-
[IIPOBATh HETPUBUAJIBHYIO TOIOJIOTHIO CBEPXIIPOBOIS-
meilt ¢das3pl Ipu TAKUX YCJIOBUSIX HE COBCEM KOPPEKT-
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HO [15], HO, KaK MOKa3bIBAIOT IKCIEPUMEHTHI (KBAHTO-
BoIit 3pdekT Xomna u 1. J1.), CBSI3aHHBIE C TONOJIOTHEN
CBOMCTBA CHCTEMBI COXPAHSIOTCS B JOCTATOYHO IMHAPO-
KOt obstacTu Temmeparyp. B Hacrosmeit pabore uccie-
ayercsa TemieparypHoe moseaenune TU cBepXmpoBois-
el CUCTEMBI ¢ TPEYTOJIBHOI PEIIETKO B 3aBUCHMOCTH
OT TTOJIOXKEHUST HOJAJIBHBIX TOUEK B 30He BprojuimsHa oT-
HocuTebHO KOHTYpa PepMu HOpMAJIBHON (has3bl.

Mopesnb u pe3yabTarbl. Mbl paccMaTpruBaeM JIBYy-
MEPHYIO MOJIETb CUCTEMBI ¢ 3(DPEKTUBHBIM TTPUTIZKEHU-
€M 3JIEKTPOHOB, PACHOJIOYKEHHBIX Ha y3JI1aX TPEYTOJIHHOMN
PEIeTKN ¢ TaMIJIbTOHUAHOM

H= tiséle— Y pig =V s, (1)
,3,8 J J:0
rie tl_] = —t - MaTpU4YHbI€ 3JIEMEHTBI 3JICKTPOHHBIX I1€-

i ot a
PecKOKOB Ha OyKaifime ysisl; ¢ (¢js) — omepaTopb
poxkenus (yHUITOXKEHNs) JIEKTPOHA Ha y3Jie j C Ipo-
+
exieit cimma s; njs = Cj - Cjs
TPOHOB Ha y3Je j C IpoeKIueil CluHa §; n; — OIepaTop

— OoIepaTop 4ucJjia 3JieK-

YUCJIa 9JIEKTPOHOB Ha y3Jie j; [ — XUMUYECKUH MOTeH-
mmaJ;; V. — mapaMerp MeXK3JIEKTPOHHOTO IIPUTSKEHUs]
B IIpejiesiaX BTOPOIl KOOpAUHAIIMOHHOM chepbl. B 06006-
uierHoM pubikenun Xaprpu—Poka (XP) ramuibTo-
aual (1) B IpeacTaBIeHUU KBa3UMMILYJIbCHBIX MATPHUIL
Hamby &, éx

Ckx = )

mmeer Bug (em. [17]):

Hic = + 3 & Huclx,
€k —VAV(a)
Hk - 9
—VAV (o) —ek
ex = —2t[cosky + cos kg + cos (k2 — k1)] — u,
Vi (a) = cos (2ka — k1) + exp(icr) cos (k1 + k2)+

+ exp(—ia) cos (2k1 — ko),

(3)

rre ky u ko — 3HAUEHNST BOJTHOBOT'O BEKTOPA BIOIb OCHOB-
HBIX BEKTOPOB OOPATHON PEIIETKH; £k — 3aKOH JIUCIIED-
CUU HEPTUU JIEKTPOHA Ha TPEYTOJHHON pPeIeTKe C Ie-
PECKOKaMu B Ipejiesiax IIePBOil KOOPIUHAIIMOHHOIM cde-

bl; Vi(@) — 3aKOH JucIiepcuy CBEPXIPOBOJIAIIErO Ta-
paMeTpa MOopsiJIKa IIPU yUIeTe B3anMOJAEHCTBUS JIEKTPO-
HOB BTOPOH KOOPAMHAIMOHHON cephl ¢ CUMMETPHEI,
KOTOpasl oIpejessercs 3HadeHneM das3bl « (3HAUeHHe
dazbel a = 0 cooTBeTCTBYET 0DODIIEHHON S-CHUMMETPUH,
a a = 27/3 naer kupasbuyio d + id-cummerpuio). Ha
TPEYTOJIbHOM PENIeTKE €CTeCTBEHHBIM 00pPa30M BO3HU-
KaeT CIUH-CHHIJIETHOE CBEPXITPOBOJIAIIEE COCTOSHHUE C

HETPUBUAJIBHONW KHUpaJIbHON d + id-cuMmmerpueil mapa-
Merpa nopsigka. OCHOBHOE COCTOSIHME TaKOW CHCTEMBI
B Pa3/IMYHBIX HPUOJIMMKEHUSIX W Pa3IUYHBIMU METOJIa-
MU HEOJHOKPATHO paccMarpusasiocs [4, 18, 19]. B srux
paboTax ObLIN ITOJYYEeHbl BasKHbIE (DYHIAMEHTAJIbHBIE
pPe3yJIbTaThl, CBA3aHHBIE C 3aBUCUMOCTSIMU TOITOJIOTUYE-
CKUX CBOHCTB OT BEJIMYMHBI KYJIOHOBCKOTO B3aMMO/IEIi-
CTBUS W JIPYTUX I[IapaMeTPOB TaMUJILTOHUAHA, WUCCIIE-
JIOBaHa BO3MOXKHOCTH (DOPMHUPOBaHUSI MAROPAHOBCKUX
cocrosinuii. BoJiee Toro, 1Mo100HBIE TAMUIBTOHUAHBI UC-
[TOJIb30BAJINCD JIJIst OIMMCAHUS CBOIICTB PeaIbHBIX CBEPX-
[IPOBOJIHUKOB, TAKUX KaK WHTEPKAJUPOBAHHBIE BOJIOI
cioucreie kobanbruThl HaTpus Na;CoOq - yHoO [18].
ITo yrBepxkuenuio aBropos (18], yuer Bropbix GnzKaii-
X COoce/iell B KaHAJIE CIAPUBAHUS SIBJISAETCS JOMITHI-
PYIOIIUM B 9TUX COEJUHEHUSX, & HAJUIHe TOIIOJIOruYIe-
CKU HETPUBUAJIBHOM TOYKHU Ha ypoBHe PepMu MO3BOJIS-
eT OObSICHUTH TEMIIEPATYPHBbIE 3aBUCUMOCTU CKOPOCTH
cImHOBOM peJrakcarnuu u casura Haitra B AMP skcre-
pumenTax [20, 21].

B ciayuae cBepxmupoBomsamux $a3 ¢ HeTpUBHAJIb-
HO# TOIOJIOrHel CTAHOBUTCS OOIIENPUHSITHIM BBIYUC-
aatb TU B Tepmunax ognodactudnoil dyuknuu ['puna
[22, 5]. Beipazkenue mis TU, cupaseyinBoe 1pu KoHed-
HBIX TeMIeparypax Obuio moiaydeHo B [14] npu yuere
TepMUYeCKUX (DJIYKTYalMii B paMKaX TeOPUH KOHTUHY-
aJIbHOTO WHTETPUPOBAHUS HEIOCPEICTBEHHO n3 hOopMy-
set Kybo mitst mpoBoimMocTH B citeytorieit hopme:

dk1dkso BE
/dE// 1672 h(T)x
xtr [8k1 (E) “(E)Ok, G Y E)Op KT (E)—
— K~ (E)Op, G~ (E)0p KT (E)k, G (E)] .

3ech ncnonbayores obosnadenns K+ (E) = [FA(E) +
+ FR(B)|/2, FRA(E) = [E — H — 30 (B)

YCpeJHEHHAS 110 (DJIyKTYaIHsIM 3ana3ﬂmBa}omaﬂ (ome-
pexaromiasi) ogHouactuuHas dbyukuus 'puna, G(F) =
[E —Hy| ! — ommowactmanas dbynxmus ['prma mpu6/m-
xeuuu X®, 0 = 0/0g, 8 =1/kgT. Be3 ydera repmu-
qecKux GIIyKTyaruilt CoOOCTBEHHO-9HEPreTUIeCKas 9aCTh
TPUHOBCKO# (DyHKITNN FAR) (E) obpamaercst B Hysib. B
stoM citydae K~ (E) = in/ Ex[E+Hx|[0(E—Ex)—6(E+
+Ex)], rie Ex = \/eZ + V2A2 | Vg |2 - ciiexrp Bos6yx-
JIleHUl B CBepXIpoBofsieit dase, u B BhipaxkeHnn (4)

MO2KHO IIPOBECTHU SBHOE MHTETPUPOBAHUE 110 SHeprun. B
pe3yabTaTe IOy YuM

onf [0y,

—T —T
XMy - [Gkka X aklmk] s
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rne my = [HE, My, Hi|/Ex — eluHUYHBL [CEBIOBEK-
TOP; e = Hib. + Hyoy + Hi6-; 6 — marpuusr Ila-
yiu. IIpu T = 0 3710 BBIpa)XeHUE CBOJIUTCS K XOPOIIIO
M3BECTHOMY BBIPAXKEHUIO /I TUCTIa KPYUIEHN BEKTOPA
my, cea3anHoMy ¢ pasoii Beppu u uuciaom Yepna [4]. B
JIAaHHOIT paboTe MBI IpeHeOperaeM TEPMUIECKUMU (DITyK-
TyaIusiMi, KOTOPBIE, IO HAIeMy MHEHHUIO, He U3MEHSAT
KadeCTBEHHOM KapTUHBI. 1109TOMY BO BCEX BBIUMC/ICHU-
sIX TeMmIlepaTypHoii 3aBucumoctu TU st paccmarpu-
Baemoit Moziesn (1) ucnosb3yercst Beipazxkenue (5). Ilo-
CKOJIbKY MBI HE OOCYKIAaeM IOBEICHNE PEAbHBIX CH-
CTeM, BCe DHEepreTudeCcKrue BeJIMYUHBI IIPeJICTaBJIEHbl B
paborTe B eIUHUIAX WHTerpaJja epeckoka t. Pacuersr
MIPOBOIMJINCH TIPU 3HAYECHUH TapaMeTpa MerXKIJICKTPOH-
moro npursxkenusa V = 2t. KoHKpeTHble 3HATEHUS Ta-
pPaMeTpoB, COOTBETCTBYIOIINX HHTEPKAJINPOBAHHBIM BO-
z0it cioucTbiM KobasbTuTaMm HaTpus Nag,zCoOs - yHoO,
upusejieHsl B [18].

Ha pucynke 1 npejcraBiieHbl TeMIIepaTypHbIE 3aBH-
cumoct TU mpm pasnumdHbIX 3HAYCHUSIX XUMUTIECKO-
ro norennumana p = (2.4, 1.4, 0.01, 0, —0.01, —1.4,
—2.4). DTu 3HAYEHUs] IPHUMEPHO COOTBETCTBYIOT KOH-
neHTpausiM 3jekTponos n = (0.396, 1.208, 0.8, 0.798,
0.796, 0.542, 0.396). IIpu u3MeHEHUH XUMHUYECKOTO IO~
rerrpana ot g = 0.01 g0 p = —0.01 (or n = 0.8 mo
n = 0.796) HOJAIbHBIE TOUKHU TI€peceKatoT KOHTYD Dep-
mu pu =0 (n = 0.798) (cxeMa pacroOKeHUsT HO-
MaJbHBIX TOo4YeK u KoHTypa Pepmu HOpMAIBHON (as3bl
npuseeHa Ha puc. 2). Takum obpazom, npu npubinke-
o KouTypa PepMm K HOJAIBLHBIM TOYKAM HAOJIIOIA-
eTcsd KapAWHAJbHOE M3MEHEHHE TEeMIIEPATypPHON 3aBU-
cumoctu TU. JleificTBUTEIBHO, €CJIM HOJAJbHBIE TOYKU
pacmosioxkeHb! rayooko BHyTpu KoHTypa @epyvu pn = 1.4
(n =1208) u p = 2.4 (n = 1.702) B MHUPOKOM JHa-
Ia30He TeMmiepaTyp HabronatoTcs 3uadenns TU 6yms-
ke K C; = 4. Ilpu pacioJioxKeHuu HOJAJbHBIX TOYEK

naneko e kourypa ®epmu p = —1.4 (n = 0.542) u
@ =—24 (n =0.396) B IIMPOKOM JHMAlIA30HE TeMIIEPa-
Typ peasusytorcs 3naderus TU, 6auskue k C; = —2.

OjtHaKO, ecyii HOJAJbHBIE TOYKH OKA3BIBAIOTCSA OJIN3KH
K kouTypy ®Pepmu = 0.01 (n =0.8) u p = —0.01 (n =
0.796) snavenus Cy = 4(—2) COXPAHSIIOTCS TOJBKO B y3-
KOt 00/IACTH HU3KUX TEMIEPATYP, & B ITHPOKOM JUAIIA~
30He TeMIepaTyp HabJoga0TCa 3uadenns 11V 6an3kue
k Cy; = 1. ITo Mepe npubjimKeHUus: HOIAJIBHBIX TOYEK K
koHTYpYy Pepmu nepexos, TU k suavenuto C7 ~ 1 crano-
BUTCH BCe DOJIee pe3KUM. DTO XOPOIIO BUIHO HA PUC. 3.
Banskue x C; = 1 3nagyenus TU Takzke COXpaHSIIOTCA U
npu 4 = 0 (n = 0.798), Korja HONAIBHBIE TOUKU HAXO-
narcs na Kourype Pepmu. Crenyer oTMETUTh, 9TO 3HA-
genne TU, paBuoe C; = 1 B OCHOBHOM COCTOSTHUH, OBLIIO
nostydeHo B pabore [18] IpsiMbIM MHTEIPHPOBAHKUEM II0
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S = N W kA U N2

Puc. 1. (Ilernoit onnaiin) TemmeparypHasi 3aBUCHMOCTb
TU nipy pa3iu<HbIX 3HAYCHUSIX KOHIEHTPAIIMYA HOCUTEJIEH
3apsiia B OCHOBHOM cocrostHuM i = 2.4 (n = 1.702), pu =
=14 (n=1.208), x=0.01 (n =0.8), u =0 (n = 0.798),
p=—0.01 (n=0.796), p = —1.4 (n = 0.542), p = —2.4
(n = 0.396)

Puc. 2. (IIgernoit onaiin) CxeMa PacIIOIOXKeHHs! HOJAb-
HBIX TOYEK M KOHTypa ®Pepmu HOpManbHO das3wl (IyHK-
TUpHAs JIMHUSA) B 30HE BpH/LIIO9HA B CiIydae yduera MexK-
3JIEKTPOHHOI'O NPUTSXKEHUS B IpefesiaX BTOPOHl KOOpIu-
HarmouHo# cdepsol. [IpeacraBaentnas cxema COOTBETCTBY-
er curyanuu ¢ Ch =4

KOHTypaM, IPOXOAAIMUM BOKPYT IIECTH HOJAJIBHBIX TO-
4ek, Haxogdmuxcs Ha KoHType @Pepmu. [lomyyennas Ha-
MU TeMIepaTypHas 3aBucuMOcTb 111 0b6bscHseTcs Tem-
IepaTypHOl 3aBUCUMOCTBIO BEPOATHOCTEN 3allOJTHECHUA
HozasbHBIX Touek ki = (0,0) u ki = (27/3,0)

C) ~ —2nk; (T) + 6nk; (T), (6)
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Puc. 3. (Lernoii oniaiin) 3asucumocts TU or xummde-
CKOTO TIOTEHIMAJIA [IPY TPEX 3HAUEHUIX TEMIIEPATYPBI

rjie Nk (T') — BEPOSITHOCTD 3AII0JIHEHNsI COCTOSIHUSI C KBa~
sunMmirysibcoM k B 30He Bpuutosna nipu KoHewHON TEM-
neparype T'. Ormerus, uro (6) He sBJISETCsI BEIPAZKEHH-
eM TU, mojryueHHBIM B paMKaX KaKOTO-JIM00 IpubJiiKe-
HUs, & IPEJCTaBJIAeT cOD0il (hU3NIecKy0 WHTEePIpeTa-
muio TeMmuepaTypHbix m3menennit TU. Bepoarnocts 3a-
nosiHenust Nk (T) MOXKHO HANTH, UCIIOJIB3Ysl BBIPAYKEHHUSI
JJIST MATPUYHBIX 3JIEMEHTOB MAIlyOapOBCKON (DyHKIUN
I'puna B npencraaennun Hamby

T—0+

. o 1 .
Gl =— lim < Tro,(7)ef(0) >= 3 > Gl(iwn),

1
Gl =~ lim < Tré_y (1)éty (0) >= 3 > Gy iwn),

T—0+

(7)
rae w, = (2n + 1)7T — Many6apoBCcKue 4acTOTHI JJIst
depmueBckux gactuir; 1, — OmepaTop yIopsaI09eHus 10
BpeMeHn; <...> — TepMOAMHaMu4Ieckoe cpezuee. [lepe-
XOJIs1 OT CYMMHPOBaHUS IO MAaIlyOapOBCKUM YaCTOTaM
K MHTEIPHPOBAHUIO IO SHEPIUHU CTAHIAPTHBIM 00pa30M
TOJTY IUM

- €K BEx
< CkTCkT >= E th (T y

(2. )

At oa —
< C*kl«c*kl« >= 2Ek 9

Takum 06pa30M, BBIparKEHUE JIJIsT BEPOSITHOCTHU 3ATI0JI-
HEHUs COCTOSIHUS ¢ KBa3UUMITY/IbcOM K TIpu TeMiiepary-
pe 1" mMeeT CJIeIyIOMMil BU/T

(T = % {1 - E—Zth (%)} . 9)

Ormerum, aro nipu T' = 0 3TO BhIpaskKeHUe COBIAJIAET C
M3BECTHBIM BBIPaKEHUEM JJ1sT BEPOSITHOCTH 3aIOJTHEHUS
roJIOlf 4acTUIEel COCTOSAHUS C dHEPrueil €k B OCHOBHOM

1 . o L L

0 02 04 06 08 1
T/IT

Puc. 4. (Usernoit onmnaiin) TemmeparypHas 3aBUCHMOCTH
BepoaTHOCTH 3anonnenus Nk (1) wacrtuneit cocrosuus B
HOJAIBHON TOUKe K3 NpH pasiuuHBIX 3HAUEHUAX XUMH-
ECKOTO TIOTEHINATIA [

COCTOSHMU CBepXIpoBogHuKa. Ha pucynke 4 mpeacras-
JIeHa, TeMIlepaTypHas 3aBUCUMOCTDb BEPOSITHOCTH 3aII0JI-
HEHUsI COCTOSIHWsI B HOJAJbHON Touke ki = (27/3,0)
NIPU PA3IUIHBIX 3HAYECHUSAX XMMHUYIECKOTO MOTEHIHAIA
(. MBI He IPUBOAMM 3JeCh TEMIIEPATYPHYIO 3aBUCH-
MocTh nie: (T) B HOambHo# Touke ki = (0, 0) ocKOIBKY
ni; (1) ~ 1 m ovenn c1ab0 3aBUCHT OT TEMIEPATYPHI.
Ha pucynke 5 mpeacraBieHo cpaBHEHHE TeMIIepa-
TypHBIX 3aucuMocteil T, BLIMUCICHHBIX N3 BhIpaske-

ABAAR AN AR SR an 4

0 02 04 06 08 1
T/IT

Puc. 5. (IIsernoii onmaiin) TemneparypHble 3aBUCHMOCTH
TU, seranciennsle u3 (5) u ebipaxkenus (6) (myHKTHD-
HbIe JINHWUN ), IIPU 3HAYEHUSIX JJIEKTPOHHON KOHIIEHTPAIH,
IPH KOTOPBIX HOJAJIBHBIE TOYKH PACIOJIOTAIOTCS OJIU3KO
w = 0.01 (n = 0.8) u naneko Bue p = 1.4 (n = 1.208)
koHTYpy PepMu HOpMATbHON (ha3bI

uust (5) (crtomHble JmMHUE) U BhipaxkeHus (6) (IyHK-
TUDPHBIE JINHAW) [IPU 3HAYEHUSIX JEKTPOHHON KOHIIEH-
TpAaIN, KOT/Ia HOJAJbHBIE TOUKHA PACIIONAralOTC TaJIe-
Ko BHe it = 1.4 (n ~ 1.208) u B6sm3u = 0.01 (n ~ 0.8)
K KoHTYpy Pepmu. [IpaBuiibHOE KadecTBEHHOE MTOBEIE-
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HU€ KPUBBIX yKAa3bIBAET HA TO, YTO (PU3UIECKON IIPH-
YUHOM PE3KOro M3MEHEHUsl TeMIIepaTypHOIl 3aBUCHMO-
cru TU siBjisiercst u3aMeHeHe BEPOSITHOCTU HAXOXK JIEHU ST
9JIEKTPOHA B HOJAJIBHBIX TOYKAX, HAXOISAIUXCS BHYTPA
kouTypa Pepmu.

3akirouenne. B pamkax o600IIEHHOr0 IpubInzKe-
uust X® uccremoBano TemmeparypHoe moBenerue 11U
C} xkupasibHOii d + id-cBepXIIPOBOsIIeil ha3bl ABYyMep-
HO¥1 OHO30HHON MOjEH C 3(PPDEKTUBHBIM [TPUTAYKEHN-
eM MeXKJIy JIEKTPOHAME, HAXOSIIMMICS Ha y3JIaX Tpe-
YTOJIBHOU pENIeTKHN B IpefesiaXx BTOPON KOOPAWMHAIINOH-
HO#1 cpepbl. OGHAPYIKEHO, UTO 10 Mepe MPUOJINKEHUsT
HOJIAJIbHBIX TOYEK K KOHTYPY PepMu HOpMaJIbHOM (bas3bl
[IPpA U3MEHEHUU KOHIEHTPAIIMU HOCUTEJIeH 3apsiia Ha-
O/IoTaeTCd KapInHAJIBHOE M3MEHEHHNE TEeMIIePATyPHOM
zapucumoctu TU. Tlokazano, 9To Ipu pacIoOJOKEHUN
HO/IAJIbHBIX TOYEK B 30He BpMiuIosHA najeko BHYTpU
(Bue) kourypa Pepmu TU B mupoKoM juanazoHe TeM-
nepatyp 6am30K K 3Hauenusm C1 = 4(—2). Oxnako, Ko-
I7[a HOJAJIbHBIE TOYKY PACIIOJIATAIOTCHA BOJIM3U KOHTYPA
®epmu mpoucxoaut kpoccosep TU k 3nagennto Cp ~ 1,
KOTOPOE 3aTeM COXPAHSIETCsI B IIIMIPOKOM JIUAIIA30HE TEM-
epaTyp. Yem OJ1rKe HOJAJIBHBIE TOYKHU PACIIOJIATAI0OTCSI
K koHTYypYy DPepmm, Tem Oosiee peskuii kpoccosep TU
K 3Hadenutio C; ~ 1 naburogaercs. Ilpu coxpaneHun
[IPUHIIUAIIA COOTBETCTBUsI O0bEM—TPAHUIA B 3TUX yCJIO-
BHAAX TAKOH TOIIOJIOTMYECKAHU KPOCCOBED JNOJIKEH IIPHU-
BOJUTH K CYIIECTBEHHBIM M3MEHEHUSIM KPAEBBIX COCTO-
SIHUW B CUCTEMAX C OTKPBITBIMU I'paHuniamu. KoHTpoJib
U yIPaBJIEHUE TOIOJOTHIECKUMH COCTOSHUSIMU C TIOMO-
IBI0 TEMIIEPATYPbl MOT'YT OBITh WCIIOJIb30BAHBI B TEX-
HUYECKUX YCTPOICTBax, HAIIPUMED, B KBAHTOBOI TEILIO-
TPOHUKE.

®dunaHcupoBaHue paborbl. Pabora BbImosHeHa
npu (PUHAHCOBOM mOep:kKe MuHUCTEPCTBA HAYKU U
BbICIIEro obpasoBanus Poccuiickoit Pegepanun (TeMa
#124021900019-5).
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