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PaOOTa BlffiOnHeHa B RaOopaTOpHH TeoperHqeCKOH lpHSHKH 

OO~e.n;HH8HHOro HHCTHTyTa R,n;epHliX HCCne.n;OBa.HHH. 

HayqHun PYKOBO,ll;HT8nb 

,ll;OKTOp q>H3HKO-MateMaTHqeCKHX HayK B.K.Pe.n;RHHH 

OtpHUHaJlbHlie onnOH8HTU: 

,ll;OKTOp lpH3HKO-MaTeMatnqeCKHX HayK rl.lI.llaB,}IOUKHl!, 

.n;oK-rop {jlH3M~o-MaTeMaTHqecKHX HayK l>~ li. CMOBHHKOB. 

Be.n;ymee HayqHo~Hccne.n;oBarenbcKoe yqpelfl:,J!eHne: 

ReHnHrpMCKMl! rocy.l:(apcrBeHHHlt YHHBepc»rer IDA. A. A.:i0{aHoBa, 

ABropeqiepar pa3ocna.H" n 1977 ro.n;a. 
3a!IIHT~ ,ll;HCCepTaJlMH.COCTOHTCR" n 1977 ro.n;a 

Ha 3ace.n;a.HMH cncur.aJ1H3MpoBa.HHoro yqeHoro coBera naooparopnn 

· reoperMqecKoll \Pll3HKH omrn, r • .UydHa, KOHqiepeHl.\-3an. 

C ,ll;MCQepral\HeR MOJa'.HO 03HaKOMHTbCR B dHdn11oreKe omm. 

YqeHHl! cexperapb CoBera 

B.li.i:\ypaBneB 
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IlHr».n;ecar ner npomno c rex nop, KaK ouna orKpura ;zu1w-
paKUHH aneKrpoHoB. B 1927 rop,y K.AaBnccoH M R.AEepMep, HaOJID.n;aa 

pacoeHHH8 Me.n;neHHNX aneKTPOHOB Ha DOB8PXHOCTH KpHCT8JIJI8 HHKenH, 

OOHapyllU!nH oOpaaoBaHHe H8CKOHbKHX qerKo orrpaHHqeaHHX 8,}I8KTPOH

HHX nyqKoB/1/. 

Ocooeaao peaKo Boapoono qncno aKonepnuearan»HHX paOor no 

paannqHblM acneKraw npoOnewarHKH paooeHHHH anexrpoHOB TBep.n;uu 

renew B oepe.n;HHe meorn.n;ecHTHX roAOB, qro npexpaoHo HJIJIDOTpHpy

eroa 000n0orpa@0qecKol n~.n;Oopxo1tl2/, B Koropoa coopaHN waxrH

qeoKM Boe paOoru no paooeHHHD snexrpoHOB aa 1927-1970 ro.n;u. 

OOyonoBneao aro B nepByD oqepe.n;» nporpeccow B oonaorM BaKyyM~ . 

aoa rexaonorHH H B wero.n;ax nonyqeaHH qecroll noBepxaoorH • .Iu!~

paKUHH ue.n;neHHNX aneKrpOHOB crane UBHHblM uero.n;ou oneKrpooxonHH 

rBep.n;oro rena. Sro cBaaaao o reu, qro we.n;nettaue snexrpoau 

(Ee ,v 10-200 aB), oona.n;aa .n;nHHoa BOJIHN, opaBHHMoa o rioOTOHHHH-

MM pewetKH, npOHHKaIDr B rnydb TBep.n;oro rena Boero aa 

HeOKOnbKO 8TOMHHX onoeB, qro .n;enaer HX YHHKBnbHHM HHOTpyMeHTOM 

nayqeHMH noBepXHOCTHHX HBneana. 8KcnepMM8HTH C M8,ll;,}I8HHHMH 

aneKTpOH8MH Il03BOnHDT Hoone.n;oB8Tb crpoeaHe npHnoBepxaooraoro 

onoa paaneqaux warepHanoB, qro noqre He.n;ocrynao ~na peHTreao

rpaweH HHH ODTHqeCKHX MeTO,ll;OB. 

Cepe.n;Haa meoTH.n;ecHTNX ro.n;oB xapaxrepnayeTcH oucr-

puu BoapaoTaaeeu qaona TeopeTHqeoHHX paOor no .n;HwpaKUHH Me,ll;llea

HHX aneKTPOHOB. ,llJIH oO~HOHeHHH BKonepHMeHTOB no pacoeHHHD 

aneKTpOHOB H8p~.n;y C npooroa KHHeM8THqecxon uo.n;enbD H8qHH8DT HO

nonhSOBBTbCH ,ll;HH8MHqeoKHe ieopHH MaK-Paa/3/, EHOH 141, 
~»mxa/5/, Ilea.n;pa/6/ » uaor»x .n;pyr»x. Ho eon» aaaqnren»aoe BJIHH

H»e a.n;cop6UHH raaoB HS )Ul~p8KI{HOHHYE KBPTHHY OHno orueqeao yze 

B nepBHX 8Konep»MeHrax C M8,ll;ll8HHHMJI aneKTpoHBMl/1/, TO B Oon~-

-----.--:3 > ,,_I 

061te;lt1ueumiM m~ 
~Cj:idid:X CCl'JH.!}liJa-Jm:!O 

r;i,n;m,it'ffE'HA 
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.l{aJiee Ha ocHoBe aaamrna Bblpaaea.11a AJIH oetJemrn pacoeHH.11a ·· ·, 
M8AJieHHblX aJieKTpOHOB B np.110JI.11sea.11.11 OAHOKPBTHOro paoceHH.118 IlOKB-

aaao, llTO npeae6pesea.11e KoppeJIHJ:IBOHHbllrn ·8\t<tieKTBIIH ( < iltol-t_f.'>-

-<'.11,."><'.11t'> -=8'') 8ll'l'Oll8TH~60KH Ilp.11BO,lUIT K BblBO,!zy O TOM,4TO a,n;

copOU.118 H8 BJI.11H8T Ha 'reOM8TPHll60K.11i! BHA A.11WPBKU.110HHOi! KBpTHHbl, 

a BJI.11H8T JI.11lli.b Ha HHTeH0.11BHOCT.b IlHT8H. 3TO HaXOAHTCH B peaKOM 

npOTHBOp8llil.11 0 8Konep>1M8HTOM. T04HOe pemeH.118 AJIH Alltl>PBKU.11.11 aa O,l(HO

Mepuo.n l.16Il0tJKe Il03BOJJHJJO C)l6JJaT.b_ BhlBO)l O TOM, lJTO HaJJH4He a,n;cop-

0.11poBaHHOro raaa np.11BOA.11T K IlOHBJI8HHD AOilOJIHHT8JI.bHblX (aeopar

roBCK.11X) M8K0.11MYMOB .11HT6H0.11BHOCT.11 )l.11qlp8KU>l.11 U6)lJieHHblX aneKTpo

HOB. ilOAll8pK>1BaeTCH, lJTO IlOHBJiea.11e AOilOJIH.11T8JI.bHblX IlHTeH xapaK

TepHO AJIH T8X OJIYll88B, Kor.na 8ABTOMbl, H8XOAH~.11ecn H8 OJI.11Eai!m.11x 

coceAH.11X neHTpax, OTT8JIK.11B8DTCH Apyr OT Apyra. IlonytJeHHOe_AJIH 

OAHOMepaoro CJiytJaH TOlJH08 BblpaaeH.118 AJIH oetJeH.11H p8008HH.11H MO-

E8T OblT.b .11CilOJI.b30BBHO B 38A8ll8X O A.IIWPBKUH.11 M8,llJI8HHblX 8JI8KTpO

HOB KB83.110,llHOM8PHblM.11 OHOTeMBM.11 (IlOJIHMepau.11). 

B § 3 C IlOMO~.bD IlOJI.11HOM.118JI.bHOro .11 cynepnoa.11n»oHHoro pac

nenJieH.11.li/12•13/ IlOJIYll8Hbl Bblp8E6H.11H )lJIH oell6H.11H paooe~HHH M8A

Jl8HHblX 8JI8KTpOHOll Ha ,llBy1rnpHb1X Tpeyrom,Ho.0 .11 KB8.llP8THO.li pemeT

Kaxl9,Io/. B onytJaa KBBAPBTHoi! pemeTKH (tJHoJio OJI.11aa.Bm.11x oooe

Aei! 2=~ ), KPOM8 6parrOBCKHX.118KCHMYMOB, .11MeD~HX .11H)l8KChl 

(m I t\. ) ' H8 A.114'P8KU.110HHOi! Ka pTHJ:!e IlO.flBJIHDTC.fl )l0IlOJIH.11T8JI.bHU8 IlHT

HB C KOOPA.11H8T8Mll ( ~ + l/2, t1- + 1/2), ·ooycJIOBJI8HHb18 H8JI.11ll.11611 

H8 IlOBepxHOOT.11 8AOOp0.11pOB8HHoro B8~eOTB8 • .l{JIH ABYM8PHO* Tpe

yrOJI.bHOi! pemeTKH ( '2 = 6) B K8X,llOll 00JI8CT.11 ( h'l. < X < 1-"1 + :1., 

~ < 'J- <. \i\-+- -\. ') ITOHBJIH8TCH y111.e )lB8 ,llOilOJIHl!T8JI.blib1X Il.flTH8 0 .11H

,ll8KC8M~ ( l"l'I. +1/3, h.t2/3) .11 ( ht +2/3, ?\.+I/3) • .l{.11cpp8KlUlOHHb18 

K8pTHHbl, OOOTBeTCTBYDl!lli8 3T.11M ABYM CJIYllBHM, B np.11HHTO.li HOM8H~ 

4 

,. 

,, 

"" 

,, 

KJIBType 0008H8ll8DTCH COOTB8TCTB8HHO C(2x2) .11 (3xl) .11 Ha0JlilA8-

JIHO.b B MHOrOtJHCJieHHblX 8KCil8p.11M8HTBX. 

lloJiyll8Hbl 1'8KlK8 qiopMyJibl ,llJIH onpe,lleJI8H.11H ql6HO.U8HOJIOr.11ll80KOll 

KOHCTBHTbl B38.11MO.itei!CTB.11.fl 8A8TOMOB £ np.11 H3BeOTHOi! OTHOCHTeJI.b

aoa .11HT8H0.11BHOOT.11 ,l(OilOJIHHT8H.bHblX IlHT8H npH ABYX paaJI.11lJHblX TeM

nepaTypax T1 ~ T
2 

( f3 =I K.5T), .itJIH KBa,llpa-rao.li u Tpeyron.baoa 

pemeTOK .11M8D~.118 COOTBeTOTBeHHO BHA 

i=- --tv..t1...,/M.2. 
i .... - J:, 2 

) 

3 ( M ~ e. ~l [ - t ~I..£ \ = s (-M ~ -1. \ . 
Ma ) M2. ) 

(4) 

(S) 

Paapa00T8HH8H B IlOCJI8AffH6 roAb( axonep.11M8HT8JII,H8.fl npoueAYP8 

"ycp8,llH6H.11.fl npH IlOCTOHHHOa nepe,llatJe .111o1nyJi1,oa 11
, Il03BOJIHDII{8H .11c

KJ1Dll.l1T.b BKna.it B oetJea.11e paoceaa.11a upoueccoB 1rnoroKpaTaoro pac

oeHH.11.fl, paom.11pH8T OCiJIBOT.b np.11M8HHMOCT.11 noJiyqeHHblX peayJI.bT8TOB 

Ha 8KcnepHM6HTb1, B KOTOpblX BKJIBA MHOrOKPBTHOrO pacoeHHHH HBJIH-

8TOH CYII{80TB8HHblMo 

Bo BTOpol rJiaBe HCCJI8AOB8H8 88B.110.11MOOT.b MHTeHOHBHOOT» 

)l.11qlp8KU.110HHb1X IlHT8H OT aaeprn.11 8Jl8KTpOHOB nepBMllHoro nyqKa. 

B § l paccuo-rpeao 08ll8HH8 paoceHHHH 118,l(Jl8HHNX aneKTPOHOB 

OAHOMepaon H ABYMepHhlll.11 pemeTKBM.11 C yll8TOM .llBYKPBTHOrO paocea

HHH. IlpH 8TOM ,l(JIH npocTOTbl Hcnon.b80B8noo.b paanoxeHH8 AO 0
2 

BKnDqHT8Jl.bHO no noKpblTHD 8 (OHO yqHTNB88T 8qi~8KTN KoppenHU,11.11). 

AH8JIJ48 BblpaaeHHft ,llnH 08ll6H.11H paoceHHHH C yqeTOM ABYKPBTHOrO 

pacoe.flHHH noxaaaJI, lJTO npe HBJIHqHH BAOOpOJUU! AHH 1(8:l)lOro ,ll8HHO

ro HanpaBneH»H, xapaKTepHayeMOrO KOOp.Jll!H8T8MJI (rJ / 2,t , rJ' /2 ff), 

HHT6HOHBHOCT.b JU!WPBKUHB KBK WYHKIUlff aaeprun aneKTPOHOB,Kpoue 

o6wqawx M8KOHMYMOB, OilP6A6Xff8MblX YOJIOBB8M 

p:: 2'Tt'('rt\n'2)1h/J.J {6) 
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r:ite p - llOBHOBOe QIIOJ10 1 J_ - nOOTOfl.llH8.fl peme'l'KH, h., h ~ 
~eJIUe, II HBO.IID.l(Bllll!IIXOH H JI 0Jlytl8e peooef!Hllfl q110,0A DOJlepx

HOOTLD, BMeeT )l0DOJIHl'l'6XI,Jil,IB UBKOIMYlili np11/I4 ,IS/ 

1. 

P= .?'il 1/n_+ q, \2.+(n'+~/}2.. d. L--.: 2r,J 2 .. (7) 

B onyqae )lllyuepaol TpeyrOJILHOI pe■ e'l'JW ~opuyna (7) JIH)lOHBMOHH

e!CH TaK: 

1.. 

p= ~- l~-t ~ Y-(k+ !.r)(¾'+i: )+ (k'+~ / 12-. 
2-

(8) 

Kpoue !Oro, c yqe'l'OM lUlYRPBTHOro paooeflHHfl MO:IHO o6~HOHl'fJ, oy

ll!BC!llOJIBHBB 6onee OJIOUNX ;!J,K4lpBKUDOHJnlX K8p!BH, qey ynoHHHyflle 

JIW■e, H nepaxo:it o,ttBBx AllWPSKIUIOBHwx xap,1n B )lpyr1e npm 1a1eae

a11a aaeprau paoce1J1all~XoH snea,poaoB. 

B § 2 npoBHBJIBBHPOBBH BKBB)l D oeqeane paooeHHIH JIOBX no

PHJUCOll 'l'BOPHB DOBMYll!BHBl/16/. B oynepDOBHUBOHHOM npl6Jll!K8HBH 

OKBBBJIOOL JIOBMOUWM O!OYMMHpOBB'l'L BBOI, pfl)l 'l'80pHH JIOBMY~BHII 

){Jiff oeqea11n pacoef!HHH. AHBJIHB llliPBKeHHH )lBH oeqeHBH·PBCOOHJIBH 

HB KllB.1lPBTHOA nJIOOKOI peme'l'KB DOKBBBJI, qfo B)l00p0UHH npHBO)lllT 

K noHBBeHHll MBKOHMyMOll nonyuenoro nopH,1UC8 y HHTBHOHBHOOTll )ll,t~

paK~HII, KBK WYHK~B aaepreH paooe11J181lll!llXOH SJieR'l'POHOB, He TOJIL

KO )lJIH )l0DOJIHHT6JII,HWX, HO B )lJlfl OOHO_ll!WX Dfl'l'OH. 8fo HBXO,JUl'l'CH JI 

xopomeu oornaOHII 00 IIHOrHMM 8KOnep1111eHT8MH, B KOTOpliX npe HBJIB

qun 8)l00p6~HH H86Jlll)l8Jl8CI, 6onee TOHKBH aaepreruqeoKBH OTPYKTypa 

OOHOllHHX II )l0IlOJIHH'l'8Jll>BHX Df!TeH, qey JI OJiyqee q110Tol DOB6pX1100-

™· IloKaaaao TBKze, QTO OXO)lHIIOO'l'b PH.1l8 TOOPHH llOSMy~eaml )lJIH 

oeqeana paoceHHHH ooeonequJ1aeT0H yqerou llaauuo:iteloTllHH paooeu

BBll~HXcH 8JleK'l'POHOll C 8JI8KTPOHHOl "&H]U{OO'l'bD" Tll6p)loro Tena. 

6 

1 
I 

' J 

B TpeTben rnane pac011aTpHBBeT0H BKJia:it ll AHWPBKUHOHHYD Kap

TllHY KOJieOBHHA pemeTKll. 11 IlOllBPXHOOTHHX nnaaMOHOB/14,17 ~. 

B § l npoaHBJIHSHPOBBHO KBaanynpyroe paooeflHHe, 0Tp8X8D~ee 

BJIEHHHe TenJIOBOrO .l(BllEeHHfl BTOMOJI pemeTKH Ha nponeoo paooeHHHH. 

lla11eHeHH8 aaeprHH (0,0I-0,laB), npOHCXO.l(H~ee np11 TBKOM npoueo

oe,HBOTOJIJ,KO 118JIO, qTo OHO HBXOAIITOH aa npe.iteJIBMH paapemaD~ea 

onooooHOOTll 06HQHHX npnOopoB, HOnOJIJ,SYl)~HXOH B 8KOnepHMeHT8X no 

'AHWPBKUHII M8)lJ18HHHX 8JleKTPOHOB. Ho SBTO KOJie6aHllfl pemeTKH uoryT 

OKBSHBBTI, 88M8TH08 BJIIIHHHB Ha yrJIOB08 paonpe.iteneHHe KBBaHynpyro 

pacoeHHHHX 8Jl6KTPOHOB.•TenJIOBOB .l(BIIE8Hll6 yueHLmaeT oTeneHI, yno

PHAOQOHHOOTII Kp110T8JIJIOB 1 8 1 OJieAOB8T8JlbH0 1 H HHTOHOHBHOO'l'» 

AHWPBKUHOHHHX nHTeH. YqeT KoneOaHHH pemeTKH, noMHMO o6uqttoa 

nepeHOPMHPOBKll oeqeHHfl paooeHHllfl aa CQOT WBKTOpa ~eOafl-BBJIJiepa, 

npllll6JI K nepeHOpM11pOBK8 KOHOTBHTH 8W<J6KTHBHOrO BSBIIMOAeHOTBHH 

BABTOMOB. KaK JIH,lUiO Ha l3Hp8E8HHI 

2,.- 2,, I .. I , 
a~ r) <l'fc:t,'f 
-y11 --:-- ' 

2.w=1.6"2J3}~ 0 1_-!(c..o.s'.f+C-OS)"') 

'(9) 

211 .?it ({ J I 

_ \. iv~ j J f r -·· 
2VI_- U:,'R2yp;:~ 0 0 v~-'%(w5'f-+WS1f') 

(10) 

onpaBO.l(JlllBHX npu T -+ 00 HT - 0 OOOTBeTOTBeHHO, ~BKTOp 

~e6aH-BaJIJiepa .itaeT oooOeHHO CYll!OOTBeHHYD nonpaBKY npH BHOOKHX 

TeunepaTypax, qro HeOOXO)lHMO YQHTHBB'fJ, npu onpeAeJieHHH weHo

M6HOJIOrHqeoKOI KOHOTBHTH aq,~eKTHBHoro l388HMOAeHOTllllfl no O'l'HOCH

TeJILHOI HHTOHOHBHOOTH AOnOJIHHTeJIJ,HHX nHTeH. B (9) H (IO) 

J.f - IIBOCB HOHB, .f, = I/ K1,T, t - ynpyraH KOHOTBHTB TIOT8Hltll-

8Jl8 napHHx B88HIIO.l(eioTBHil HOHOB, '}-n - npoeK~Hfl p88HOOTII l!OJI

HOJIHX queen 8Jl8KTPOHOB )lO H noone paoceHHIIH Ha nJIOOKOOT» pemeT-

KH. 

7 



B § 2 paccMoTpeao aeynpyroe paccenm1e, KOTopoe YAOOaee ·

llcero 00CYlltA8Tl, B T8PMl1H8X T8K H88lill388MOH M0.l{8Jlll ":aeJie". Ilo

CKOJil>KY n0Tep11 aaepr1111 np11 B080YlltAeH1111 IlOllepXHOCTHlilX nnaQMOHOll 

CPBllHl1M~ C aaepr11el1 paccel1BBE~l1XCH 8JI8KTPOHOll, IlOllepXHOCTHlil8 

IlJI88MOHU 11rpa~T ll8EHYD pOJil, ll npouecce p8CC8HHl1H. Bup8llt8H~e 

A~H ceqea11H pacceHHl1H C yqeTOM noBepXHOCTHUX IlJI88MOHOll 0Il11Clilll8-

8T KoaycooopaaHoe pacnpeAeJieH11e aeynpyro pacceHHHlilX aneKTpoHoB 

OTHDCl1TeJil>HO HanpaBJieHl1H, onpe.l{eJIHE~ero OCl, Cl1MM8TPl111 AJIH 

aaepreT11qecKl1 A08BOJI8HHUX nepeXOAOll. Ilp8ACK88Ull88TCH T8KE8 M8K

Cl1MYM C81l8Hl1H pacceHHl1H .l{JIH pacceHH11H llnepe.l{. IlonyqeHO YPBllH8-

Hl1e Kp11T11qecKol 0KpyaaocT11, cooTlleToTllYE~ea uaKCHMani.aoMy 

IIJI88MOHHOMY BOJIHOBOMy q11cny, BH8 KOTopolt H8llO8MOlltHlil IlJI88MOHHU8 

B080YEA8Hl1H (KB8AP8TH8H pemeTKa): 

<:p 2- + q,' 2. = D 2 cl 2 
re , (ll) 

rAe Pc. - MBKc11Man1,aoe nnaaMOHHoe BOJIHOBOe ql1cno. lloKaaaao, 

ljTO aq,q.eKTlil t CBH88HHlil8 C IlOBepxaooTHUMl1 nnaaMOHBIUI t C08A8ET Ha 

A11iJ:paKu11oaHoJ;I KBPTllHe HeKoTopua qioa, OAHOpoAHUI B ueaTpe aKpaaa 

11 y0UB8E~l1i:I nponopUl!OH8Jll>HO KB8AP8TY paccTOHHl1H OT ueHTpa 8K

paaa AJIH Ooni.m11x paCCTOHHl1l. XapaKTepaua AJIH A114JP8KUll11 M8AJI8H

HlilX aneKTPOHOB p11cyHOK, COCTOH~lll 118 OOHOBHNX 11 AOilOJIHl1T8Jil,HlilX 

IlHT8H, C03AaeTCH n11m1, ynpyro pacoe11B8E~l1Ml10H aneKTpOH8Ml1. BJU1-

HH11e aAoop0UMl1 aa npoueoo aeynpyroro pacceHH11H CBO.ZU,Tos K 11a

Meaea11E 1j8CTOT~ IlOll8pxHOCTIWX IlJI83MOHOll 11 llX A11Cnepc112, TO 

eCTl, HOCl1T KOJil11j8CTlleHHlill xapaKTep.-

lI8TBepT8H rJI8]18 Il0CllH~8H8 110CJI8'A0ll8H11E qJ880BlilX nepeXOAOB 

ll BACOpOare C IlOMQ~l,E A114Jp8KU}IH M8AJI8HHUX 3JI8KTpOHOll/IB/. 

B § I nocTpoeaa nonyqieaoMeaonor11qecKaH Teop11n Kp11reqecKoro 

paccenmrn. IIOA1lepKHll88TCH, llTO np11 oueaKe ll8JIH'll1Hl,I aj!\peKT11llHO-

8 

ro OTT8JIKl1ll8Hl1H BA8TOMOB, H8XOAH~l1XCH Ha 0Jil1EaRm11x COCeAH11X 

yanax, no qiop1,1ynaM ( 4), (5) nepBolt rJiaBlil 1.1oaao oa11.ztaT1> xopomero 

cornac11H C 8KCil8p11M8HTOM TOJil>KO B TeX cnyqanx, Kor.zta HB 38A8H

HOM 11HTepBane TeMnepaTyp l1HT8HCl1BHOCTl, AOilOJIHl1T8Jil,Hl,IX IlHTeH HB

JIH8TCH nnaBHO yOUBBE~eJ;I 4JYHKU118H TeunepaTypu, np11qeu C ITOBlilme

Hl18M T8MITepaTyp1,1 O,ltHOBpeM8HHO C OCJI80JleHl1eM 11HTeHCl1BHOCTl1 AO

IlOJIHWreni.aoro nHTHa 11AeT npouecc ero. npocTpaacTBeHaoro "paauu

TJ,lll" • IIonaoe 11C'l88HOB8Hl18 IlHTHB H80JIEA88TCH np11 T -► 00 
• Knac

c11qecKl1M np11Mepo1,1 TBKl1X Cl1CT8M HBJIH~TCH T0pl18BU8 CJIOl1 Ha BQJll,

ippaMe. Kpowe Oill108HHlilX BUme 8KCIT8Pl1M81JT8Jll,HO 113BecTeH uenua 

PH'A Cl1CT8M 8AOOp0aT-8ACOp0eHT, AJIH KOTopux 11HTeHCl1BHOCTl, He

OparrOBCKHX M8KCl1YYMOB np11 113M8HeHl1H TeunepaTyp1,1 npoHBJIHCT Kp11-

TH'l8CK08 noBeAeaee, xapaKTepnay10meeCH 'CJIC.llYEllll1Ml1 ABYMH np11aaa

K8Jill1. Bo-nepBNX, npoueco OOJia0JI8HllH 11HTOHCHBHOCTJJ AOilOJU!,JT6Jll,

HOro DHTH8 HA6T npH coxpaaeHHH CTporoa JIOK8JIH88UH11 IlHTHa B 

npocTpaHCTBO. BO-BTOPlilX, IlOlll!OO soqeaHOB6HB8 DftTHS H80JIE,ll88TOH 

He npll T - oo t 8 DPll H6KOTOpOM KOH81jHOII 8H8'lOHH.H T=Tc. 

EcJIJJ BBeCTH B lllilp8lltOHHO 'AJIH napaoro KOppeJIHTOpa B cynepnoaH~H

OHHOM npH6JIEE8HII DPI T=O ~eaoueaonorH'lOCKHI napauexp DOPHAK8 

~ , TO llHTOROHBHOOT~ IlHTH8 (1/2 1 1/2) OK88lilB86TCR nponopn11-

0H8Jil>HOI KBBAPBTY aroro napaueTpa: 

1~-1. oc s 2. 
2. 2-

(12) 

B § 2 B KaqeoTBe npHuepa, HJIJIECTPHPYD1I1ero np11ueaeH11e no

JIY4J!HOMeaoJior11qeoKol TeopHH Kp11rnqecKoro pacceHHHH, npHBeAei 

pacqeT napa1.1erpa nopHAKB B KPHTJJqeoxol TeunepaTyp1,1 AJIH oBepx

ooueaaoa wo~eJil:I pemeroqaoro raaa c OTTBJIKl1Baaeeu: 

1. 

S=U.Jfl1.- ~t
1

l_(1-t ~2.~J-YY!', (s::o, T>Tc\ 
(13) 
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£-:: 2 A'lc( (1.+VZ) 

/3c. (14) 

.!J.TrR CllCTer.lli H Ha W(IOO) rrpn 0 =I/2 3RCil6PllM6HT8JII,HOe IlOBe.I(e

Hlle naTeHCllBHOCTll rrmaa (I/2,I/2) rrpn T-Tc xopomo orrnmrna
/1'::J/ 

6TCH q'JOpMyJIOfi 

I 1. i. cc 
2. a. 

1 ,, 
(1. - T ) 

1'~ 

(I5) 

r.I(e Tc = 5:iu .tt, 'iTO c y'ieTOM (I4) .I(86T IEI = 0,145 3B. 

l-'a3HU'l'l1R B 1201 Teop1rn xeMOCopdu,rn. OCHOBJ.rnaromaRCR Ha BHdope 

raMHJ!b'.l'OHl1aHa B Bl1.l(6 (!:i), llpl1BO.I(l1T R CJieJJ;ylOll!eMy BHpa11CeH11JO IIOJI

HOro ne1JefJa)(a T6fJJ!OThl xeMocopdl.ll111: A 'f:::: h. 2 ~ I El 
(3,l(6Cb l'l. = G, 

HO fJOJ!Y'l6HO 

Z = 4) - My = 26,7 KKaJI/MOJlb. 3KcnepJ11MeHTaJII,-

A CfJ- = 26 RRaJI/MOJib / 2I/ • 

TaRJ,lM odpa30M, BCR J,1Hrf>0pMaUJ11R O xa.oaRTepe B3aHMO,n;eikTBJIIR 

a.ncopoa·r-a.n,copoa1· u o BeJ111'luae ROHcTaHTH E - s·roro asaJ11MO-

.n;eticTBJ11H co.n;ep:!(11'1'CH B TeMrrepaTypHon saBJWllMOCTl'l JIIHTeHCHBHOC'fH 

.I(OIIOJIHl1'1'6JJI,HblX ,l(I11jJpaKl.lJIIOHHHX llRTeH, npn'ieM ROHCTaHTa £ JI.JIB 

Cl1Cl'6M nepllOPO ll BTO/JOI'O RJiaCCOB onpe.u,eJIJieTC.fI COOTBeTCTBeHHO 

~101JMJJ!11~·,;,i (4) 11 (14). 

B 3aRJ1IO'iem1J11 cqopMJJll1jJOBaHbl pesyJib'f8Thl, IIOJiy'ieHHHe B pa6o

Te. 

OcHOBHhle pe3JJII,TaTbl ,I(JIICCep·ra,urn onyd,JIJIIROBam,1 B / 9 , IU, 14-I~ 

J.lORJ18.I(HBaJil1Cb Ha eJKero,n;HOM Hay'iHOH ROHrfiepeHl.ll111 Hayqao- HCCJJe

.I(OBa'l'eJ1bCKOI'O q1J113JIIKO-XHMll'ieCKOro JIIHCTllTJ'ra UM. JI .H .i{apnoBa 

'VlOCKBa' 1974)' fill CeMl!Hape no CTaTllC'ffl'leCROM f]JJll811Ke Jia6opa

TOpl1ll Teoµe1'l1'i6CROli q,l13JIIRll Oilllli, Ha pacumpeHHblX KOJIJIOKBJIIYMaX 

TexH11'iec1wro ymrnepcllTeTa( JJ.pes)(ea,!976) H YMBepcJ11•e•ra HM. 

K.Map1<ca ( JletlrruHr, H/76) ,aa BcecOI03HOM ceMHHape rro Teop1rn no

BepxaocTHhlX RBJieHHti ( heHJIIHI'pa.I(,1~76). 
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