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[IOCKOJIBRY ROELEHTpaLnA ffv—ueu'npoa B KpuacTamrie ¢

LOCTATOUHOK TOYHOCTBK OUPCReNderTcHd JopMyNois
N= A WnaxH — (2)

(rie # -mocTosHEAH L4 IBHHOI'G RpdacTanne BeNUUYZH&; HO
oMo 1iisi RpécTaiioB JCL A= 1,31‘/0’6((7,\/ cu)™
Krmax, =RO0(, HOTIOLEHAS B MORCAMYME HONCCH NOIVICLEHHS Bhie
peneRtzil B ca’ , H -mapuEa momoes HOPAOLEHAS HA [OXO-
BiE€ BHCOTL B eV ) fCHO, uTO B pesylbTaTe BOBOYZIERUS
uneno & -LEeHTPOB B KpUCTalNe YyMEeHbI2ETCA X MOKHC Ipei-
[0Z0adTh, UTO B KpUCTEJUIE OCpesylnTCd Kagde TO OcobhHe
LEHTPH, OTBETCTSBEHH:HE Ba BOBOYEIEHHOE COCTOAHME KpPUCTa-
Ia, v

B Boupoce 0 LexaHASME O0PESOBLHUSA IEHTPOB BORCYRIE-
HiA B HeCTodWee BpeMA Mul MMEeM HECKOILKO PaSiIddHHX TO-
YeK 8peHsda: Tax,nanpumep, d.d. dpesrens (3),paccuarpu-
Baf fABAEHAE OHTHUECHKOI'C BOSOYALEHAA, IPUXONUT K BHBOLY,
470 B KpACTAILIE, NOPIOLAPRIEM CBET, HApALY C NEHTpPaLHN, B&-
XONAWMMACH B HOPMANDLHOM COCTOAHMM, AMEOTCS BOSCYAIEHRLE
0eHTpH. B pesyibTarTe BS&UMOLEUCTBUA yBJIOB pemeTKHd,BOs-
Cy&rLeniie, BOBHARLEE B OLHOM LgHTPE, MOEET HepelarTbes
COCEREEHY LEBTPY. BOSOYWIEHHUE COCTOJHAE OKASHBEETCS CHO-
COOHHM LeperenaTbes NHOo Kpicranny. Takyp nepenaqy BOSCYE-
JeBHOrO cocTodanns H.A. @peEKenb yNopo0asaeT JLBAEEHAD
yacTUI, KOTop:e O HasBall "2RCUTOHaMU"™, HOpMalbHOMY CO-
CTOEAD DIEKTPOHOB B Kpucramwie H.J.PpeHKexnb Conocras -
J3eT BACKPETHLE YpPOBEA “MsONUPOBaHHHX" arToMOB, KonycKas
CYLeCcTBOBOHIC BOSCYALEHHHX YPOBHEll, HeCOBIARaniMX € 80=
HO{ IDPOBCIULOCTH,
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dory (4), pasBuBay 9Ty MuchHb (perkens, NPAXOLAT B
SQINUEHID, UTO ONTAUECKAN METOLOM BOCCLE HEBOSLOXKHO
HOHﬁaOB&TBrg’—HGHTp. llornouesie cseTa NepPeBOIAT SAeKP-

o : ) ;
oH & -LeHTPL B BUBOCYWIIEHEOE, DHEPI'€TUUYCCRA CQiiee BHCO=-

Lo}

a3

C& COouTOHNNe., HaxXoxjch B 9TON CLCTOHHUM BHSKTPOHE MO-
TYT 0=7b OCBOOGRIEHH #8 3'-ueﬁmpa, 0y Yds JOHONHATEIb=
HYO GHEDIHMD OT TeIOBHX KONECHHI: Delersd. ‘

Jipyryp Touky spends paspusaer il.C.Tapraxoscrui (3),
yRasmBasg, 4YrTo HOINICLEHHE CBeTa NpPHBORUT K ONTUAUECKOMY
pocLemenan § -1eHTpa. (CBOGOKIEH L SIeXTPOH,COBEpuUB
HEKOTOD:Y ODCOEr B KpUCTalle, KOEeT OnTh SAXBAUEH RAKOU
1400 HEOAHODOLHOCTLL pelle?RH, llpd oTOM OfpasyeTcH IMGO
HOBHI éf—ﬂenrp, JMGO LEETp BOSCy ANeHEH 57’-ueamp. Hero=-
CPejeTBE HHulg ﬁepeaneg;’éil npernonaracTeil sallpereBRnM.

AHeJlorauHyp TOUKY SpPEHAR pesBasaer PHzaHoB (6),
KOTOpWM, pascipad #BIEHUE BHYTDPEEHero jorosgferrta, €
KBOHETOBO-EXaHIYECKOL TOURA BpeHds, IpUXONAT K BuBORY
0 pacuieHeHdd B0HH HIpOBOLUMOCTH HA BOBEY YpPOBHEH CBOGOL~
HOTC COCTOSHAA ¥ BOHY ypPOBHEW CAGJO CBABSHHOI'C COCTOHS~
HAH, OTHeleHHyD O éamexemaneﬂ BOHH CBOGOJHOI'O COCTOH-
HAS yBRAM DEEPreTHYECRUN 3830p0M. [lpeincnaraeres,YTo B
BOHY CJAC0 CBHEBAHEOIO COCTOAHUA DAEKTPOH MORET [IOHA&CTH
TOIbKO Yepes BOHY NHpOBOLAKCCTH.

HOBHIX MEXSBEMSM COpasCBaHlA nénwpos BOBCy&Ie R
HELABHO Gull fpejioxeH H.ll. Hexnacyxossis (7), ROPOpLE
npesnoNeraeT, YTC BOBLYLIEHHOE COCTOHHKE, BHBSLBALLEE

£BIGHAE AHEDUACEHOCTH (OTO-TORA, OCYCIOBIEHO ONTHYECKOH
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naccorasidey KpAcTenliuecko pemeTRd, B pesyybTaTe Ko-
TOpPOL B HELYoIbHOL LHDOCTPAHCTBE MOXET [OABHTLCA BO8-
CyaleHHad MONEeRy.Iu rane K , KOTCPEA 1 PACCHATPABGET-
cA RoR LEHTD BOBUY®IERAS.

l'unoTesa CyLeCcTBOBaHAA L@HTPOB BC3CYANGHUA JAErKO
o¢"HZcHACT TeMNOBWE TOKH, AOTOpne Batapleasch H.ll.Keze—
GyXOBLM ¥ KypmeBuld B DEHTI'@HESOBAHKLI xpmcwanxaxﬂtce(al
o Takse BopocbeBxn (9) u Keanepuespou (10) B BOSUy&ATEH-
ERX UAAOXPOMETAUECHAX KPUCTAIIAX.

Beni R Upe/BapATEnbHO OCBELSHHOMY KpHCPANNy B TeM=
HOTEe IIpUACHEATD BAGKTDAYECKoE Ioje, TO B HeM HACHDIAET—
Ci TeuHOBOL TOR, 0CYCHOBIEHH:L UOBALAMOMY TEM,UYTO BIEKT-
pPOHL LI@HTPOB BOBCysleHud (HaXopiilecs B BHICOKHX SHepre-—
TUUECKAX COCTOAHAAX) MOTYT GHThb OCBOCUALEHH PELNOBLMA
moseGanuAms pewersH. OCBOOORKIEKHEHE SNEKTPOHH JBUKYTCH
B [OIEe & oHOLY KO MOMEHTa saxsarTa X),odycnannuaas TOR.
Saxpa? SJEKTPOHOB [IDAKOrO TEMHOBOI'O TOKE HEROTODHMMI
LeHTpaxd, NPABONHT K OGpasoBaHAR o0 "eMHOro sapana.B pe-
syabTaTe HONIpUSalUHd, OCYCHOBAEGHEOL OC"eMHLM S8pALOoM,
D SaKOPOYGHHOM KpdcTaiie HaGaniaercs OUPDBTHUE TEMHOBON
rox. (Yepr.¥ 2).

COpeariiie TemMHOBhe TORM dcciaeiopaiich A.U.l'ayeyu-

aanse (11).

X) 1,eHTPOM BEXBATE MOKET CAYARATH NNCOE HapyueHAe KpH-
CTRANAYECKOL CTpYy KTYpH, E8K-T0: HOYCTOH y8en Iaixoqna,
MEALYYSENbHuM MOH WeNOUHCrO MeTais, ysell ¢ AHOMANb-
Hbild B6DALOM, UYEEDOIH:N &TOM, CHIALEL KAX B ysie,
TER 4 B MemLyYySseabe.
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B) LIEsTDOH LCwmET BEpPHEYTbCHA B HOpL&ILHCE SHeplew
TAYECHOE COCTULEAE uadydas: RBaknl CReTa AlM pacieusad
CBOW UHEpPIdL B jopMe Temne - nepexorn /&/. UP4 couspa-
LeHU: HOXHO JIONOAHHATL eLe OjHMN [epeXOnCM,8 UMEeHHC
nepexonou /4/, COOTBETCTBYLLMM [IPOLECCY SAXBATA BIEKT—
DOHG Bpylvild LEeHTpou. [lpennonsraercd, uTO HPH 8TOM OG-
PUBYETCH HOBLu F ~U@HTD.

PasCepes ¢ TOUEA BPEeRMs CXeM SHEPreTHUYeCKUX le-
pexozon (uepr. ¥ &) siBAeHHE TEMHOBOU NPOBONUNOCTH. JO-
HycTiM, UTO B MCCAELyenOM xpacraine uuced fl o ~1}€ HP=
poB @ M -cBoCOLELX MecT, 88XBOT SNERTPOHE, ROTOPLIMM
UpHBOZAT K 0CDPABCB&HAD ¥ = neHTpoB (12,13). (eperuy
RPACTAIAN CBETON NOCTOHHHOL MHTEHCHBEOCTH, [lOMCHMNM,UYTO
B LeKOTOpLE HouerT t Ha yposHe ﬂ uueercad No —9lgKT-
DOHCB, & B 80re NpoBOZMNOCTH [l, -BIEKTPOHOB. BHEID=
YiM B BTOT MOWMEHT CBeT U [IDANOE4AM K KpACTANAY HOJE.
Hecanloenss B oTHX yCHOBASX P0K C0AS&H CBOMM IOIBIEHH=-
el Ten SJIEeKTpOHAM, KOTOpLIE HOCHE BHKIOUEHHS CBeTa O0C-
BOCOHLE0TCa € yposmx'lz' PEIOBLIM JIBAXEHAEN PemeTHy
/ nepexop 2/.

1CI0 BAEKTPOHOB, yUSCTBYLUMX B nepexoxe /2/,cue=-
BAJIHO S2BUCAT OT TemncparypH. AP.lo¢ge (14) Bupezaer

8Ty BaBUCHNCITh {OpMYNOH
ll.

A
NN, 7’75 cieis e Lo 1)
rie Q =850u§. UPCUOPLKCHAIBEOCTH, (Lo =UXCHO VIEATPOHOB,

BOXOIALMXCH hu ypoOBHE, OTJedenHO 0T 8OHU HPpUBOLMHOCTH
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1BMe 1eHAA TMcC-

.
g DIEKTHCHCS B 80HE IPCBONMNMOCTA B HA yDUBEAX Tad
B SuTeuHeHHOK =pUCTANIC.

Beaa uyepes fl -060BHEUMTH YMCHO SIEKTPOKCE 3 SCHE

L OBUNALCCTH, & uepes N -uucno MX Ha ypoBHe El » 20
IHTepeCyDIIe LRt YPBBHEHAA NPULy T BHLC

%:—amwﬁ CNeN

%L:amﬂ BNin P | §

if: CNN+6NMn P
Jlerso DUKeTh, uTO dETdt T4t » OTsyIa
iTerpupyd noayusew A +N=- AM+N, @l

Ne= N,= (N+N) N 41
e M, ecTh HOUANbHCE WACHO BAKEHCHE HE YPOBEE J —leH?
poB.

Lensa pan OMLTHHX TaHHuX (16) HosBwige? OLEHATH
LHOPALOK BDeNuduBEn M, B I(JM - IL". ¢ Jpy o CTOPOHL, Y-
CIIG DNEKTPOHOB, HpPAHAMENUMX yuyacTHe B TeMHOBOM TOKE,
MMeeT NOpHIOK 16° - 10°(2.&. TemHOBHE TOsM B KpacTaniax
LEJOURO-PAJIONLHEX CONeli, [@KEe €CHM CUATAThL UX TOIC Ee
lopAnRE, uTe 4 y GOTOTORA, He npesmuen? 10 - 10 Ame(I)
Texaw oopasos A+N<KN, u somso npasars N.,=const. .

B ciyuse TenHOBOL NDOBOLUMOCTH, MM HE MOBEM, Kak
870 nenser daynep, UPHHSTh TOK NPCIOPUACHAIbHLN CTALHO-
HODEOA ROHLEHTPaLUM SNEKTPOHOB B S80HE NDPOBOLAMCCTH,T.R.
HO MEpe yMeHbUEHAA CTeHeHM BOSCYELEHAH,YNCIO BISKTPO =

HOB B 80HE IPOBONAMOCTH GyleT yChBaTb,
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Hpi pacCworpeiisil TerHOBOWL NDOBUIANMOCTH, CIELyeT
HouDH HOCTULJ4ORGDH.Le DEenelisd cHceTesid ().

ARTCIRIpY [epDBOe ypuBHeHdAe lulyyaen:
Eg./V=— {a(T) +CNJt+A
YLOBAerBOpAsS HouwlbHeM yceaosaaM ( mpr t0 WN=WN, )

vaxopar  A=@QAM, , a roraa

N= N g lamecxit D

P.€. BOUOYELQHIC B APHCTGAXE LCI#HO yOwWB&TH O BRCIHO-
HEHOUAIbHOMY SQKOHY, Upildck Yes Bule Temlepalypa, TeM
OuiCTpee CHAMAETCH BO3GYAICHAE.

MozcTeBnds HaulehHoe sHaueHse N  BO Bropoe ypas~
sense ciacTern (1), moayuds cienypiee JNBEHHOCE HEONHO-
DCLHOE IAgepeELAelbHoe Ypansedue:

_{a(T)fcff}t FRPIUE ¢ . b

dt —b6ANn=a(T)Ne

Peuasi 870 ypaBhegde H YA0BJETBOpPHA HEUONDBHLI YCAOBAAY

(upw £70  R=n. ), nemyuan:

n=4{n.- a (NN, l/;"gN‘ a(l)-N, -famscx}t eere (VD
{rL (6-c)N-a )~ (@ -C)Ne-a(T)

MOy 8 OTG [IOK8GLIBEET, UTO B 38TSMUEHHOM KpAC~-

i

I BAeXTPOHOB (TEMHOBCH TCR) yOHBa=-

Yeprea N 3 LoeT Xepuxkrep plOr'0 yOLBAHUA IJd TPEX

€ule] JMLJ .L" .
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Popry s (1X) MosssuBaCT, UTO UACHO IIEHTPOB BOBOYE-
BEHIA ODi HaCLLEH:d yCLBaeT € POCTOM TEeMIepaTypol.
loayuetBLiyu BHBCL © B&CLLEHIM BCBOYy&ZleHIS B 8aBUlCH=-

LOCTH CT BDELCHHA LDEIBCUATENLHOrC OCBELEHUA BIOXHE LO-

2680 .. PERNUI'0 KEXGEADME BOBCY AL e-

Hi2G
Hidiie

B cauoi jelie, CBET IAEHOL HHTEHCABHGCTH .J HepeBO-
nuT B2 yposekb [ emeCEKyHIHO OLDEIEIEHROE WACTO SAEKT
poiioB, TelloBoe IBIEEELE pewsTRA HEPEBOJUT HEROTOPYD
U&CTh OTUX BJIEKTPOHOB B 80HY UDCBONUMOCTH, & UacTh
BNEKTPOHOB BOSBpalgeTcs B HODLENbHOE sHEpreTHyeckoe CO-
crossae (nepexoms /2/ u /3/). llo Mepe SalOIHEHUH ypUBEA

' yBemauuBsercs udcaO SAEKTPCHOB, YUYSCTBYDLUEX B IHe~
pexogex /2/ u /2/, TAK UTC, HAUKHES] C HEKOTOPOr'0 MOMEH—
va t=to ,c yposei Il eseCeRYHLIHO yXOLAT CTOABKO Xe
ONERTOEOB, CKONLEC MX NEPEBOLATCHA CBETOM ¢ YPOBEH
F -uenTpoB. HACTynaeT CTALACHADHNG DesdM, KOTODPONY B
COOTBETCTBYET HACLULEHAE BOSCYHIERHA,

Nlepeures Tenepb K peumenap ypasnenus (VI), Cosep-
WeHEO OUEBALHO, UTO OHO TaKie CyleT XNEeTh, KA&R CTalj#o-
'EODHOC,TBE ¥ HECTALMOHEDHOE peleH:e (T.K. CTALUOEEPHO=
1y BOBUY&[CLI0 COOTBETCTBYET CTEIMOHODHAA KOHLEHTPaLMa
SIERTPOROB B 80HE HPOBULAMOCTH).

CrengonepHOe penerne HAXOnAM 48 yoaosasinias t =t
d.g, e e S
dt-V; OHO aneeT crefypLdi BAKS

- _a(l)edNg n. crreeeneeass (X)
e = G Nofa(PreA]



