
H- 319 
OB'bE,l\HHEHHliA HHCTHTYT H,l\EPHYX HCCJIE,l\OBAHHA 

4-85-38 
Y ,ll,K 539.142/143 

HrYEH ,ll,11Hh ,ll,AHr 

nonPABK11 BMClli11X llOPH~KOB 
B KBA311qACT11qHO-~OHOHHOH MO,ll,EA11 

,ll,AH qETHO-qETHMX C~EP11qECK11X H~EP 

CnenHaJibHOCTb: 01.04.16 - q>H3HKa aTOMHoro HAp a 

H 3JieMeHTapHblX qaCTHIJ, 

AaTope~epaT AHCCepT8UHH H8 COHCK8HHe yqeHO~ CTeneHH 

K8HAHA8T8 ~H3HKD-M8TeM8THqeCKHX H8YK 

,l],y 6 Ha 1985 



c,-

''· 

-~ 

\ .. -
~"- ~ ,\ 

~~-

. ) 

" 
/ 

i ' Pa6ora :s~nonHeHa :s /Jla6oparopliiH TeopeTH'l~CKOH !l1H3HKH 06'be.l{HH6HHO

ro HHCTHTYTcl H,Z1;6pH~X HCC116,l{O:B8HIIIH. j 
I _j 

HayllH~Itl pyKO:BO.l{HTenh: 

,ZJ;OKTOp rp~3HKO-~BT6MBTH'l6CKHXr'~ayK 
npo~ec6op • •1 

\ 

0clJHUH81lhH~e onnOHBHT~: 
.,l{OKTOptlJH3HKO;..M8T6M8TH'l6CKHX HBYK 

' • . ,·, -· .•· I__. 

CTapmHH HBYllH~H COTPY,Z~;HHK . . '' 
., . , , . ·r· . 
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',K8H,l{H,l{8T ~3HKO-M8T6M8TH'l6CKHX HBYK 
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cTapuuui liayllH~it COTPYAHHK 
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HeAyl.llee HBY'lHo-Hcc.ne.llo:BaTenhcKoe yqpe:xt,lleHHe: 

I 
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lllHCTHTYT H,llepH.bix HCcne.lto:saH.iilt AH CCCP ~ MocK:sa. 
' \ ' ·'c 

B.r.COJIOB:bEB 
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A.B.lllrHATJOK 

C.A.cUHHC 
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A:sropecl.Jepar p~aocnaH 11 ... ( 
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Sal.llHTa cocroHTCH 11 ·. }' \' 1985, ro.l{a Ha aace.l{aHHH Cnenllla~HaH- \, 

POBBHHOrO·CO:B6'l'8 i{ 047.0I.OIJia6opaTop.r.f~ T60p6T~ll6CK01t qJI43HKH 06'b6.l{H-
- I .'· ,.____,-- \ · , ; , '- I 

H6HHOrO JIIHCTHTYT8 H.l{6pHblX HCC1I6.l{O:B8HHA {MOCKO:BCK. 0611., r • .l!y6Ha). 1 

. ' ! -·---
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. ) c ,l{HCC6PTBUH6H MOltHO 03H8KOMHThCH.B,6H611HOT6K6 O~lll. 
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YlleH~A ceKperaph Co:sera " ' \. 

K8H,ZI;H.l{8T ·4ut3HKO~MST6M8TH'lElCKHX HBYK 
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': OSmAR XAPAKTEPlllCT~A PAEOT~ 

AKTYS1ihHOC;h rew · 

B H3Yll6HHH CTpyKTYP~ BTO~HbiX: H,ll,ep. HS npOT.IUt6HHH UOC116,ZI;HHX 20 116T 

mHpoqaitwH» · o6paa OK npHweHHIOTCH .PaanK'lHble MHKpocKonH'lBCK~e uo,l4enH. OHK 

fl03B011HIOT H6 T01Il>KO 8H811H3HpOB8TI>iH. HHTepnpeTHpo:saT~ 60JII>.IU06 MHdroo6-

paaHe 3KCU6pWa6HTSJII>H~X ,llSHH~X, HO·K.npe,ZJ;CK83~B8Tb HOB~e 31i$JKT~. Cy-

l.ll6CTB6HH06 pacmHpeHHEI" 061!8CTH npHll6HHMOCTH TSKHX MO.l{61I6A ,ZJ;OK.aaa'iJo . ( . . · . 

_ npO'lHOCTI> HX qJH3Hll6CKKX OCHOB It! npBKTH'lHOCTI>. 0.l{HOH H3 MHKpOCKOrutll6-~ 
).. • ' - • • • ... > •• 

CKHX, M0.1{61I6A . HB11H6TCH KB83Hll8C_THliHO-qJOHOHH8li MO,ll61lh H.l{p8 {K~M) • 0CHO-

BY A11H .aroltl uo;zlenH nonoJK>mo coa,ZJ;aaHe c:sepxreKylleii wo,ZJ;anH_Mp·a npH ' 

H3Yll6HHH HH3K0116lt8Lillt!X H.l{6pHbiX B030y&.l{6HHH B 60-X - HB'l81I6 70-X rO.l{OB. 

KBB3HllBCTH'lHO~OHOHHBH YO.l{61Il> npeTeH.l{y6T HS OUHC8HH6 mKpOKOrO Kpyra

CBOHCTB B0~6y:xt,ZJ;6HH~X COCTOHJUdt M6P ':s o6.iiaCTH ripowe~To'qa~x K BYCOKHX 

aiieprHA :soa6yllll6HHH OT 5 . .1{0 20-30 MaB~ H. paMKBX K~M -YA81IOCh npoaH.81IH:_ 
- _. . . .· . I. . 

3KpOB8Tl> 061UHpHUM 3KCU6pKM6HT81ll>H~H M8T6pH811 0 Spreading - WHPKHSX 

{rn rHrBHTCKI'IX' peaOHBHCOB Ill rny6oKHX ~pOIIH~X COCTOHHHit, o'H6HTPOH

H~X HpB,ZI;l'IBUKOHHhiX CH1IOB~X ilJYHKUHHX B CqJ6PHll6CKHX HA6fi!OpMHpOB8HH~X 
" ... ' ' J. -"' \ - ~ ··~ ' ·• - - -. : - •• 

H;llpax. · , · 

.· B HBCTO~~ee :spewH K<JIM npe Tepne:saer cyl.lleCTBeHHYJO a:sonJOUHJO. EoJII>WYIO 

8KTyanhl:iOCTI>.npHo6p6TBIOT.PB31IH'lH!i6.flOflblTKH-YCTpBHHTL.T6 orpaHKil.6HHH, 

KOT-op'~e CYI.Il6.CTBYJOT B nep:BOH81181IbHO~ ~puyn-HpO:BK6 i\~M~ 8To, :B nepi3yJO ·. 

oqepe,ZJ;b,.KacaeTcH.T6X;ll116HOB rauHJII>TOHltiaHa·k~M~ KoTop~e.liweiOT cJie~yJO-
;LilH~ nopHAOK M8110CTH' no_OTHOW6HKJO K y-..e YllT6HH~M.KCl1IK'l6CT:B6HHhi6 OU6HKK 

; . : - . '. ' . \ .. - ' ," ·' -
·:BKJI8,1{8. TBKHX lin6HOB. H600XO,l{Hllhl KBK ,ZI;1IH .OelOCHOBSHHH, TBK H· ,ZJ;JIH ,!{81Ih-

H6HW6rO YCOB6plll6HCTBOB8HHH M0.1{61IK; B CBH3~ C HOBHMK aKCil6PKM6HTSHI>H~-' 
·iiH ,ZJ;BHHblMH rio (e ,e1)- it {p,p' )~pacceHHHIO no.s~llleHH~it .ltiHTepec npoli:snfi;.. . 

eTCH K K.3Yll6HHio Clll'IHOBbiX KOYUOH6HT~ OCTBTOIIHOrO .B38HMO,l{6HCTBKH HYKJIO~ . 

ito:s :s>.ll,ZJ;pe·, B .qacrHOCTK, K HX ponlti B clJOPMltipOBBHHH E>.:-cocroHHHH :s c'i>e

pHt~eCKltix· MPBX. UpH H3Yll6HHH Ba8liMO,l{6HCT:BHH .O,l{HO- H A.BYX'i>OHOHH~X KOM-. 

!IOHeHT :s• K~t.i :sosHHKa~T B~npoc~ o .:saaHuoAeitcni>m' woHoilo:s · {!l1oHoHHHx 

KoppeJIHUltiHX) :s ocHoBHou cocToHHHH. ocraercH orKpblT~M sonpoc o TO'lHOM · 

· yqere npHHUltina naynitt B ABYXI!JOHO~H~X Kown;HeHraJ( :BonHoBo" !IJYHKUKH :s~a-
> OylK,l.\eHH~x 'cocTOHHH~ qeTHO:-IIeTnux c!))epHil.eCKKX HAep, ero :snHHHHlti Ha pe-· 

ayJII>T8Tbl p8CII6TOBW!tlpHH rHrBI{TCKliXp630H8HCOB. ·B CBH3l'l C HOB~MH 3KC

nepliM6,HT81il>HblMK HCC1I6,ZJ;OB8HHHMI'I peBKUHH C THllC61I~MH ltiOH'aMH H rJiyOOKOH6-

ynpyrHX npouecco:s <ionbWyiO. aKTYBJII>HOCTI> npe,li.CTBBJI.H6'l' C03,ll8Hl'l6 UO.l{XO,l{OB, 

KOTopue noa:soJIH!OT yqecTI> HSBHiu),l{eUcT:sHe co ·cno:imuMH KOH!lJHrypanH.HMH :s 

HBrpeTHX MPBX;. IloaTOMY ·BaxHHMOK83blBB~TCH o6o,cl.i(eHK6 K¢!M HB CJiy'llBH KO-

'H611HOH TeunepaTyp~ (TewnepaTypH~ii qx>pwanHaM K~M). He nocne.ltHKtt HHTe-
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pel} iipe;ltCTBBHlteT cpaBaeiuHi K<PM c .zlpyrltiwii iio.neJiihaa, KOTopwe TBKJKe mid'"' 
pbko nihiM.eiiliiO~cfi il co:Bpeiie~iiolr 'i:eopeTI-iiHHiKtHi wltiaHiie; · 

· 4~Jit, pa6o±u' ::.; iccne.Ztoh1aie ~ £axiaX:llit~M-ili:inpa:Boit in~cui!tli nopa.zl~<oi ·· 
· np!tl onicalilhi cociTofiliii£1 aiiei<TillttiecKorO Tiiha (E;"::.cociroiuiil~) · B lieTiio~" 
'ill'rii~x cweinitiecit~HdtiiiJax~ _ •.. __ . , ' . -.-· • . ·._ -·: . : - __ -____ • . · 
. . . L kolliiqecTiieiiiioe. iiaytieiiHe :Bniiiiliiili dntiii;;;.liyirtTitinori~HNX ciin. HB 
cilo.rtc1-:Ba O~Hol).i>aoaiiYic E;~;;coc TriiihV.u: PaciieT H 8Himii3 aapH,liOBhiX H TOKO;,;; 
BhiX hepexi:i.niiwc nioTiiobTelh (Srtrt:k iliti) t :BepOitTHOCTei1 B036yilt.z~elii.tit (:B . 
TOA&: liitciie_ !.{ B lieynpyroii aneliipoli;:.fi.iieimoi.l pacceitHr.tH) 3THX COCTOHHH~ ·c 

. y!JeToii: ilnliaiuiii _ ciuiii~l.iynl>-rilnoni>itblx c:.in iia- .Kx cTpy!Crypy~ .. , · ·· 
"" . 2: 'OlleiiKH nonpaaoli' k iipHCJlilttidt!ti!O xa6oriiifeci<l.ix waa (iiX~)' KcfToprie:· 

HciiJnr,aye:rcii iiilV. nli'uiclieihhi cTpykTypi.r tlrifioHoil :s K~M; · 
. . · 3: Hayile~i1e aaaimoilihiCrl311fi o~fio:: * .iiliyxwoiioth\i.rx cocroaiir.tlt• BNBo:it 

' 6~cTeM obitoliiihix ypa~lieliiHt lt~~i <: ytieTOM WQHOHHI,ix KoppeJiflUHii B OCHOBHOM' 
·. cobTOHiiHH H iip!tlliiu1ria tiayna hpH !lyii~BO~ Tef.tnepaType i~ lj)opiiyl1ripo!l&a UOA-.. 
;xo.iia i iiosliolililoU!iiro ±oifuo ylieb±B ttHCiia 3anoiiiieiti1H o:zuiowciiioiiiib!X ypoBHeit .. ; 
iipa o6i:iouieiii1r.t K~M .z~ni:l 6rii16aliHli ·aarpe±i.rx fl.z!ep (T~o); .aNlio.z~ ci4cieii:oc;; · 

· iiolili!lX. s!lan~eihht K~M 6; NereM (j!~tioliaNX 1toppe3ral.\r.tl1.1l ·ocfioBiioi.l cocToa~· 
ihnil1 iJ!oiioaHoro .paccefiiii.iii li Te14iu3iiai>ypliou iiJOpiAi:uiHal&e; ~I.iarpaAiilHaa i.iti
TepnpeTal\11~ nbiiy~eluilll{ .ociio'Illilix ypal3iieliiHi KciiM H Cp8BHeiii1e 3±aic }ir.ta~ 
rpaMw c .ril.iarpalit.tawi.i 'Teopli~ 1\liepHbix· rio1lett .(THn) ": Teo!J!tl!tl ioiteiiiiblx 
we!nai1i.;cJ.1c±tH.I (TK~C}• . . , . . . . · ~- , 

4~ OueHKH a~<lJei<T;:B ¢otioliHhlx'&opjienfiii!tll1 13 ociio'.aiio!l cocxoHHr.tH!. 
. rip~~ru1iia~nayri!tl i1 1pacceiiiliifi iJ)o~oHa 'lia l))oiioHe )(Jill. cxel.iar!tll!ecihii cnyqae~. 
. p8Cqe T~ . rHraHTCihix !.lynbTHfiOJibHlH:. pe aoaali CQB (hiP) .. B-iie'riio~tie THblX. ewe;;;. 
PKlt6CKHJC H,iipax 0: iipH6n11lKeHHblM .H TOti!ibiU. yl!eroi.l np!.iHiii.ina llayiht•' Cpa.Biie'
HHe peayill;'raToii. paotie'roli i'MP c ai<cneinwe·H·-raJil,libli.ir.t :u.aHHblM!intc peayii:O'-

, 'ra'raMii Tflll• . - . .. . . . . , . . 

"-

. , .· . HaytiHafl HoliHaila · H npaKrr.t~ecitaH ueHHo~n 
. B .z~i.mcepTBl\HH. npo.z~eYOHCTpHpOB8Hbr WHPOKr.te BOS~OJKHOCTH K~M :B i.fayqe.:.., 
HHH O,liHOfPOHOHH~X EA'-COCTOflHr.t£1 H onr.tcaHr.tH B38HMO~ei1CTBHH o~!i'o:.. !.{ .l!BYX- . 
ilJOHOHHNXCOCTOflHHH B qeTHO::-qeTHblX c¢Jepr.tqeCKHX ii;Lipax; 

EonBWOH r.tHTepec npe,liCTBBllflioT. pactieTbl Sllil, TITII !.{ ceqeHHR Heyripyrri;;. 
ro (e. e' r paccemir.ta ~ira O.liHOqJOHOHHblX E>..-cocTOflHHH~ Omi .noaBOllfl!OT Bbifl
Br.tT]) POllL cnr.tH-MYRBTr.tfiOllLHhlX cidn_ B·IPDPMHPOB8HHJ4 O.liHOqJOHOHHb!X'EA.~coc
TOflHr.tU. Enaro.z~apfl3THM Cr.tllSM B ocinacTH· alieprr.tti. Boac>y~e.Hmi Ex"'" 20 MaB .. 
Bo Bcex fl.ltpax noHBJtflroTca cV!nB!io Kon1ie&Ti.1Bt1ar.tpo.aaitHNe o.z~iw~oHoHiihle . 

. EA-COCTOitHr.tflt' oc5paaoilaHH~~ o)ti!oqacTHqHbJMH nepexo.z~ayJ.i .c nepeBOpOTOY . 
CfiHH,~o 
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'·· llpo,llenaHime OL\eHK·H. qJieHOB ralol~llLTOHMaHa ;· co.z~epJKa~H~ KO~c5aH8L\Hr.t :. 
onepaTOPOB poJKieHHfl ld yHr.tqTOJK6Hr.t~ KBaa1fqaC!HU (do+, OC. ) ;,_ Ol.+cxcx+oc. . 
fiOSBOJifliOT Ollp6,ll6.11r.tTE.ilp6,ll6.11 npr.tloleHr.tMOCTK llX~·B.it6THO.:.qeTHblX.H,llpaX. 

HOBN~ BKllB,llOM·flBllit6TCfl ,li8.11E.Hetiwee paa~HTHe 140.ll6llr.t,C TeM . qTOCiN, 
yqecu TBKHe !J)Har.tqecKHe. aq,tiJeKT~;· KaK ·4/oHoH!ihle -Kopperuu~HH -B ocHoBHOM 
COCTOflHr.tr.t •r.t npr.tHL\r.tfi llay1m, H nonyqHTL npl'! 3~0)4 CUCTeNy' OCHOBHbix. ypal!~ 

. H6HHH MO.ll6llr.t 1 ;KOTOpafl MOlKeT, c5b!TL HCllOJIB30BBH8_ ,llliH KOHKpeTHUX: pacqe-
TOB.; no&aaaHa BBlKH()f:TB yqeTa. B PitAii. cnyqaeB : K8K npifmuma nayn!tl. TBK :· 
14 <fJoHoiiHNX KOppellflUr.t£1 .llllH KO.ppeKTHOro Ofir.tCBHHfl CiioacTB HH3KOll6iK8~HX • 
jpoBHeii~ TotiHo: yqJ.tTb!BBfl itHCJIS aai}o'nHellr.tii O.liHOWOHOHllNX ypoimei1, YJJ.B-:~: 
JIO.CL oc50C5iJ!HTi .'Mo~e1!L ina onr.tC8Hr.tfl B38HYO,li6UCTBr.tfl O.z!HO~ .H '.liBYX~HOHHblX 
cocT()flHr.tl1 B • Harpeorhlx fl.z!pax~. C nowoutLIO .l!Harpali.wHoil HHTepnpeTariar.t np~-: 

.. B6.ll6_!!0 cpa:BHeHr.te K'i>M c .liPYrHMr.t .• I.!O.l!SllllUr.t~ a r.tYeHHO' c Tiill H TK'i>C. HoKa- . 
aaHo,. itTO B 3TidX MO,Zl6llflX YitT6HU O.l!HH !.{ :re JKe rnaBHble ;ii.HarpawiN~ 

BnepBf>ienpoBe,li6HU pacileT~ rMP C TOqHN),{ yqeToN ~pr.tHl\Hna llaynH B . 
..l!ByXWOHOHHbiX KOMfiOHElHTBX BOllHOBOit fPYHKl\Hr.t B03CiyJK.i\6HHUX: COCTOflHH£'1 i 

qeTilo-'qeTHiix cq,epr.tqecKHX ·a.z~ep. Peay;n:bTaTbl pacqeToB :xopowo Bocnpor.taBo-:
.liHT 3KCnepH~~HTBlli>HU·e ,li8HHblS. llpoBe~eHO TBKJK6 cpaBH6HHe C pea,yJILT8T~-
l4r.t THll~ \ ., 

' ' 

.. )lJIR. SBU!HTH BN:ztBr.tralOTCfl ~ll6:ztY!OII!r.t6 peaynBT8TN: 

. .. · ·I. J.1CCll6.l!OBBHB pOllB Cfir.tH-;MYllLTr.tfiOllBH~X .KOMfiOHBHT- OCTBTOtniOrO B38-
,, HMO.llel1cTBHH' B ¢lo pwHpOBaHr.tH 'E>..-:-cOCTOHHHa B. c'!J!e pr.tqecKr.tx HJJ.pax: HoKaaa-

H o 1 ti:Toyqe T cnHH-~y~BTHrio JIBHWc' cHn· npr.tB'o.l{HT -~ ile Ciom,woMy HSMeue H'.iio -
pacnpe,liEllleHHfl Cr.tllll_ EX-nepeXOAOB, 'Ho B PHJJ.6 cnyqa'eB BllHfl6T '38M6THO. Ha" .. 
Tllll E)..:.cocToaHHU H.l&oJKeT cyUiecTBeHHO iiaueHHTB cetielfr.te ane&TpoH.::.H.itep

. 'ifor~ pac~eaHHi npH oonbruHx· yrJiax. E;n~roAapa criHH~Nynu~rioni.HNY cr.tnaw 
B .. cq,epr.t.qec!<r.tx· HJJ.pax B oc>JiacTH_.aaeprr.ttt Ex,:.. 20-MaB BoaHr.tKBI()~ KonneKT~.B:.: 

· Hble o.ziHO(j!OHOHHNe EN-cocToimr.tH, oopaaoiiaHHNe o.ziHoitacTr.tqHiiam nepexo.z~a~o~ld 
" v •• ' ',. - -- - ' 

C nepeBOpOTON CfiHHB. 
2. YqeT itJ16HOB 1 CO~epia~HX KONCiHH8~14 ~cx+OI.<X.+~ B raWtnBTOHH8H6 

K~M. npHBO.liHT llHWB K iieaitatrHTeJi:bHUil C.ltBHraM· o~HOtiOHommx aHeprHl1, no-
• nyqeHHNX npH pelll6HHH ceKyMpHoro ypaBH6HHfl B 11X~ .l!Jlfl ll6THo-qeTHNX CilJe-

pr.tqecKHX fl,lt6p~ . ' ' 
•"\ ,, . - - . - ·--·· ".' ' ... ' .. ... . 

3. llOJiyqeHU 9HCT6NU OCHOBH~X ypaBH6HH~L K~M C yqeTOI.! npHHUHfi8 llay-
llr.t, ¢loHOHHhlX KoppeJIHUHU B ocHoBHOM cocToHHHH r.t. woHoHHoro pacceHHHfi~· 

·. PacceHHHe 4i<JHOHa Ha ¢loHoHe BOSHI1Kllo npr.t .oooomeHHH, MM Ha cnyqait Totllio
ro yqeTa qHCElll "aanoJIHeHHfl O.ZlHO!fJOHOHHNX ypOBHSU npr.t KOH6t!HOti T6lolil6paTy-
pe. llOKB38H01 q~o. r.ta 3THX Cr.tCT.elol MOJKllO ·fiOJiyqHT:b, KBK tl8CTHN6 cnytiaH, ' 

. ;ypaBHeHllii. · .llcnOJIL30BaHHUe B K<2M ,IJ;o cux nop. OUeHKH · s®~eKTOB 
g)OHOllH!lX KOppeJIJll~Uii B QCHOBliQ;;l COCTOJlllliR . R TO'IHO:r:o yq:e.Ta nprur-

3 
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UH08 fiayml 1 npOBe,JteHHble B. CXeM;Tllli8CKOlf .JtBy:iypoBHeBOit. 3~,Jta~e 1 noK838-:
XH,· ·_liTO 1l H8Marllli8CKHX.!Uipax .n:nH npaBan:&Horo onHCSHHH xapaKTepiicTHK . 
HH3KOJieliC8i!lHX COCTOHHHJ.l H8.Jt0 yqecT:b oCia ~lPeK'l'a. B. OC5118CTH fMP. 3TH 3~ 
~8K'l'bl wan~ ~ HX MOJICHO He Y'lHTNBST:&. B npeAenax HH3KHX 'l'eunepaTyp 
T« I.lliaB xopomo npHMeHHMO.npH61IH~eHHe o uanoCTH liHCna WOHOHOB Boo.: 
HOBHOM cocTOHHHH H, ,cire.~toBaTen:&Ho, B. aToia oCinacTH xopomo PaeloTaeT 
6ecTelmepaTypHbiJ.1 wopuanHaw K~M •... '•. . ~- '• \ . . ~. '/ .. 

4. B paMKax K~M paCC'lHTBHN xapaKTepHCTHKH Hao:seKTOPHNx rHI'aH.TCKHX , 
.~tHnoni.HbiX·H H30CKanHpHbiX rHraHTCKHJF KBS.Jtpyrion:&HNX pe3oHaHcoB pH.Jta ·awe..:: 
pMlleCKHx li.~tep. IlpH. aTou TO'llHO YliTeH npHHLUm naynH l! .JtBYXqJoHOHHNX KOM
noHeHTax • BOJIHOBoil WYHKUI'IH. :Bos6y:w;.~teliHoro cocTOHHHH~ lloKasaHo; :liTO. TOll- · 
Hhli Yli6T npHHUHna IIaynH. OKS3b1B88TCH np8KTHli8CKH 3KBHB8JI8HTHbiM ylleTy . 
npHHUI'IU8 Ilaynlrf, npoBe,JteHHOMy COrJIBCHO npH611HllteHHOJ.l nppue.~type .. mHpOKO 
HCU011:&30BSHHOU .JtO CHX nop B pacqeTBX K~M. . . 

5. ,ll8H8 ,JtHarpBMMHSH HHTepnpeTaUHH ypaBH8HHi.l K~M; KOTOp8H U03B01IH
eT cpaBHHT:& K~M ·c .JtpyrHMH iW.~teniiMH, a HlleHHO c THII H TK~c; IloKasaHo, · 
liTO ,JtHSrpaYiolbl Tfill nqnyliBJOTCH ~~ AHSrpaMM K~M. eon~. B ~OCJI6.U:HHXTIPOBO-:- -
.JtHTCH 38148H8 H8KOJIJI8KTHBHOrO.npOM6liCYTOliHOrO,WOfioHB .JtBYKH KBa3H'l8CT,H
U8MH. B omtcaHIIIH rMP paella TN- k~M H THII J.laJOT 6nHsKHe · pesyn:&TBTN, 'ITO ·· . . . . . . ' .. , 
UO,liTBepQBeT TOT lj}8KT 1 liTO B · 3THX MO,Jtfl11HX: YliT6Hbl, H8HCiOJI66 B8lKHb18 .JtHS-. · 
rpa~Mbl.. /_ . · .. . . · · · · - . 

Anp60BUIIIH ;tJ,HCC6pT8IU!H •I 

Pesyn:&T8Tb1 1 . npeJ.tcTBIIJIS~Hble B, ,JtHCCepT8Ul'IH 1 ,JtOK118.lU>IB8JIHC:& H o6cyi:-. 
.~tanHC:& H8 ceYIIIHapax Jl86opaTOplllH TeopeTHllecKoJ.l WHSHKH 06i.e.JtHHeHHoro IIIH
CTIIITYTa H,~tepimx Hccne,i{oBaHHJ.l, JiaOopaTopHH · H.JtepHoJ.l. <tMsMKH HauHoHa.n:&ifo...,. 
ro HHCTIIITyTa H.Jt6PHNX: ~ccne].{·o:saHIII.U _CoUH81IHCTH'leCK~li f_gcny6.7mKH B~:>enraM, · 
XXXII.(KIIleB,· I982 r.) Ill XXXIY {~~118-ATa, I984 r:) COB8!1l8HHHX _no H.l.{ep
Ho£1. CU8KTpOCKOUHH H CTPYKType. 8TOltHOro. H].{pa~-. 

IIy6nH~aulllH 
·Ilo 118T6pH8JI811 ].{IIICCepTBUHH ony61IHKOB8HO 1118CT:& pa6oT: 

\ : . - ' ~ . . ' . ~ . 
. ' 

06MM p860Tbl - . 
JlHCC6pT8UHH COCTOIIIT H3 BBe].{8HHH 1 Tpex'·r11BB Ill 38K1110li6HHH! CO.lt8PlltHT 

II9 .... cTpBHHU IIBIUIIIHOnHcHoro TeKcTa, · 2I' pHOyHoK ~- I3 T861IHU . 111_6H6JIHO
rpawHlleCKHti CUHCOK ·Jll1TepaTypH H3. 106 Has:samtii. 

. CO,llEPJKAHM:IE PAEOTI:l 
BB8,Z(eHHe-CO,lt8plltlllT.Kp8TKHJ.l 0116pK p83BI/ITHH IIIIIKpOCKOUI/IIIeCKHXMO].{elieli. 

JlBH8 X8p8KTe pHCTIIIKB KBa3H.IIBCTH'llHO-woHOHHOJ.1 UO,Jt8JIH 'H~pa t UOK838Hbl e e 
., • ' ,. \ .... - > ' - --

npeHMy~eCTBS, o6ycnoBHBmHe ee w111po~oe npHMeHeHHe B HSylleH~H CTPYKTYP"' - . - . . ' ~, 

' . / 

.. 

-~ ,., 
. ~I . ~ 

i 

t j; 
--l 
-..1: 

. , 

~ . l 

" 

cpeAHHX 1r1 THlltenhiX H].{ep; IIpe~cTaBneH caaTNH ooacip Hccne].{OB8HIIlil. ,- nocBH
!IleHHNx· boBepweHCTBOB.SHl/110 K~M H yKasaHbl noKa e~e HepeweHHble npoonelolbl. . 

I . . . . . - . . --' 

cwopMynHpoB8Ha 38.1.{8118 HSy'lleHHH nonp8BOK _BhlCWHX nopH].{KO.Q B. K~M ;nnH.-

'l8THo-qeTH~X· cwepllllleCKHX: H].{ep. ~ -
llepBSH I'JI8B8 nOCBHi1!8H8 H3YII8HH~·BJilllHHHH COIIIH.;..MyJI:&THfiOJI:&HbiX CHH .H8 .~ 

CBO~CTBB. B03.6yJ£].{6HHbllC O].{HO~OHOHHbiX C~OCTOHHH" 31leKTplllii8CKOI'O Tlllna H .. 
oueHKBM nonpaBOK. K nx~ ].{HH 118THO~qeTHhiX c~epwiecKHX H;nep. 'B § I .Jt8HB 
WOPMY1IHPOBKB uo){enlll ripH!Ae.HHTeJI:&HO · ~ om!CBHiilO OAa(;tlJOHOHHbiX E1-:-COCTOH
HHlf. B pawKax IIX41 nonylleHhl ypaBHeHIIIH ;nnH onpe.AelieliHH aileprHH H cTpyK
TYP"' O].{HOWOHOHHbiX· EA-cocTORHHU, i reHepr.ipyeublx cenapaCieJI&HbiWH uy2i};TH- ·· 

noiri.HhliAH .(Hwv> ii cim!l-wyn:&THmin:&Hliwt (HsiNr clinaiD!. AaHacBoAKB wop- . 
Myn, HeOOXO].{HMbiX ].{JIH ,Bbllii/ICH6HHH 3Illl H 'fllll, a T8KJKe_C6116HHH ifeynpyroro 
( e, e' ) pacceHHr.ui B CiopHoBCKOM nplll611Hlite!flllH nliocKHx BClJIH :- ~ 

_B § 2 o6cyllt;naDTCH napaMeTpbl l.o.u.en:&Hdro rauHn&TOHHaHa. PacclioTpeRu 
npHHUIIIObl Bbl60p8 napaueTpOB llOTeHUIIIBJla· By].{C8:..C8KCOH8 1 B611HIIHH KOHCTSHT. ~ . 
ocT~TOIIH~X li.~~n:&THnon:&Hbix H cnlllH-Myri:&T>mo~bHbiX c~n, KOTOpble .B ABJI:&Helf-. 
WeM H_C001Ilj3YIOTCH B llHOneHUbiX pact~eTaX •. 

.. ~ B· § 3 npe'.~tcTaBneH aHanl/13 pactieToB x8paKTepHCTIIIK E~-cocToHHHJ.1 c 
.ylleTOM CltRH-Myn:&THOOJI:&HhlX Cl/111 ].{Jlfl OOJibWOH rpynnbi H)lep. PaCC'li/IT~Hbl Be

. iHIIoUlbl npHB6.Jt6HlfbiX BepOHTHOCTeil. E1-nepeXO,JtOB B{EA; o+ ·-. AJC ) • ;3Illl H .~ 
Tllll. H C6'1SHHH Heynpyroro ( e, 61 

) pacceHHHH. ~ 11oKaaaHo, .liTO BmiHHHe cni.t:.. 
HOBhlx· Ko!.inoHeHT ocTaTO'lHoro BaaHJAo,lle1!cTBHH H8 ·aHeprHH, • cTpyKTYPY .H ·· ;, 

· BenHliHHbl B(E ; o~ ._>~ ) HmicaJ.lwHx OAHOtlJOHDHHbiX E>..-cocTOHHHa B c~epH- · 
' qecKMx HApax iiaBEUIHKo. n.P.K donee BbiCOKIIIX alieprlllHX :Bo3oyi:AeHHH ·' · ·· 
(Ex?Ici MaB) cnloiH-Myn:&TMnon:&Hble CHJibl uoryT- npHBeCTH K Cion:&wl/114 H3KeHeHIII~ 

HM cTpyKTypN OAHOtlJOHOHHbiX cocTOHHIIIH. OHH oKa3NBSDT B pfiAe cny4aeB 38-
'MeTHoe. BJIHHHI/Ie' HB Tllll (i>IIIC./ I)~. c'ne].{OBSTeJibHO, HB ].{Hi})tlJepeHUHB1l:&H06 :,; 

cetieHHe 'Heynpyroro aneKTPOH~H.ztepHo'ro p8ccemiHH Ha 6on&mllle yrnhl (p111c .2). · 
~ ' ~ "-4 . 3 .· ·~~.. . . -4 ' 3' • . ~ 
Pio<r> •. ro ww-. •PI2(r),Io (pu-. 

:8 
6 
4 

.. 

r.<I>M 

. . . PHC. I. 

8 
6 
4 
2. 

-2 
-4 
-6 

r,4>M · .·. 

~ Tllll ~OCTOHHHJ.l I- 208PB,_ reHepHpyeiWX CHJISI&H HMV ( Wi =Yt,? MaB) 
(cnnowH8H i<pHBaH) HHMv+HsMV .( w1 :IYt24 Ma~) (ny~KTHpHaH KPHBBH). 
CTpenKa noKB3biB8eT aHS'leHI/Ie p8;nHyca H.Jtp8. ._ 



' c. 
u 

a 
-o 

. . 
~-"" ·-

> . 
·.,.r 

PMC. 2. 

Ce'leHile Boac>yx;neHMH_cocTOHHIDi. 

1- B 206PB, reHepHpye.!Wx CHJlB.:_ 

MH H~y( ooi =.14,7 · MaB) (cmrom:.. 

_ HBH KpHBSCH) H Ruy+HSMV( Wi = 
,= I4J424 · MaB) · (nyHKTHpliaH KpH

BBH} B HeynpyroM pacceHiiiiH 

· ~ll6KTpOHO:S HB yron 9 :i:180~ .. · 

'. 

~ roo ~u ~.~• 

, , ilOKBSBHO, 'ITO' 'c>naro,i(apf!' CilHH.:.Myl1LTHll01ILHOMY B38HMO.Jiel1CTBH!O B CqJ6pHII6-

CK~X R;npax B odnacTH Ex~ 2o MaB !loaHHK~IOT HOBbi_B )<OnJieKTH_BHNe o;nHo!J)o

HOHHNe .- EA-COCTOHHHH; · oC)paSOBBHHfie O,llHO'IBCTH'IHbiMH riepexo.i(aMH C. nep6BO-. ' ' ,· - ' 

) 

/ POTOMCmmao · · , . _ . _ 

·. ' B § 4 npoBe;neHU OI.feHKH. 'IBCTM raMH1ILTOHHBHa t C0,11,6p;K81116ti KOioldHHa~MM 
:-,.:~+ex: ex.+ ex. (HBB}. B KB83H6.030HH?Iol ll~HdmtieHHH nony'leHO Bblp8lK6HM,6 ,llJlH 

. cpe,II,Hero alia'leHMH HBB no· o;nHotfloHOHH014Y cocTO!iHHIO <"Yo I Q>.JJi Haa Q~1.1il"'¥o). 
. 3Ha'leHMH < HBB) paCCl!HTBHbl no T_eopHM _B0314Y1116HMtl .llllfl mHpoKoro K~yra 

H,llep.· PeaynLTBTbl pacl!eTOB noaBonliJOT C.llenau BbiBO.ll,' liTO. ylleT l!neHoB, 

CO,lleplKB~HX KOAIClMHB~MH ,_; ()(+ ()( ()(~0( B raMHJlLTOHHBH6 K~M, npMBO,llHT JlMWL K 

H63H811HT6Jl]);lbllol C,II,BHl'BM O,l{HO:lJOHOHHbiX SHeprMii,- nonyl!eHHbiX B nx~ ,ll1IH_ 

l!BTHO-l!ernhlx c~epMqecKHX,li.,ll,ep. Cne,lloBarenLHo,· llXIl>. xopowo. npHMeH>~MO 
.llllfl aroti rpynnbl ·H,llep, \CIA. Tadn. ~I); · 

• .. . .· • . . Tadn1-1~a· I 
aile£rHM !'i · <'¥0 1 Q~.,.i H88 Qt ... i I "¥a> . ·. o,llHotlJoHonHblx cocToHHHI-1 

B ~ 8 Sn (llO,lll'OHKB no B6JlH_l!HH6 u(E2.t)) 

:· ).;x. .= 2+ 

E,i.iaB (HBB)' M~B (HBh>/E,%. 

' / 

1,400 0,0161 . I ,15 · 
2,640' 0,0058 -0,22~ 

2, 738' .. 0,0115 0,42\ 

3,056 0,0046' 0,15 

B. KOH~e l'118Bbl ~pe,llCT8B116Hbl Bbi.BO,llN. 

6· 

(Hll13)JE:% 

2,310 .. O,OU~4' 0,28. ' 

3,279. / 0,020! 0,61 

5,549 D,009d 0,18·' 

6;770 0,0177 0,26' 

: 

l 

~ ' -

I 
:·; 

r· 

ll 
• 

BTopaH rnaBa noCBHJteHa :){anLHeitmeit paapaooTKe .annapaTa K~M npH Hai

'leHHM B38HMO,ll'eitCTBHH O,llHO:. H .llBYXti>OHOHHbiX COCTOHHHH. 

·, B § I nonylleHa CHCTeMa OCHOBHhix ypaBH6HHit Kll>M C YII6T014 npHH~Mna 
llayriH H·qJDHOHHbiX Koppen!i~Hil B ocHOBHOM cocTO!iHMH npH. HyneBotl TeMnepa

Type~ ){llH .STOl'O ·HCil01Ih30B8Hbl TO'IHb16 KOMMY.TB~HOiiHI»e OTH0lll6HHH 146lE,lly ti>O

HOHHbii.IH onepaTopai.IH, KOTOpble y'IHTI»BBIOT ti>epMHOHHYID CTPYKTYPY tf!cmoHoB.; 

BaaHMo~eiicTBHe woHoifoB·:B ocHoBHolol cocToHHHH.y'ITeHo c no14oll1Ll0 :BBe,lleHHH 
. ' - . ' 

. HOB0£1 BBpHa~HOHHOtl lf!YHK~HM BOae5yllt,ll6HHOl'O COCTOHHHH: _ 
- . .. . . . . . + . ; , . . . J'r; + J-M Jt: • . . i -

Wi(JM)= e.1Mt>~ ~~[~)I Q.1Mv-(-} ''V QJ-M)'\l{, I 
r~e + ' -./. + . . .·· >-.z.l.t· .· .. - .. + . + . 

·· QJMli=~Ri(J)QJMi+ L~ L :P~i~(Jv)<-\~V.z.p~IJt.4)Q . Q ~- , 
i- .1 . . .>.,..,, ..... .>...t'.a.12. ' . . . "'~·1·. ~JA2-"'Z. 

Q >-t'i .· - on,epSTOp p0llt,ll6HHH I{IOHOH8, . _ . 

:w: · - OCHOBH06 ,COCTOHHH6 H,llpa 1 HBJlHJ011166C!i BBKYYMOM OTHOCH-

T6 ni\{o · 6>J14"' . :_ _.. . . --e. · '4£. } · · '¥-}·e+ · · .. ·. ··. o · · -· 
.... • . - I H . - -, 

.. JMt: o - ·. o . JM't.·- ·: . ' 

llpH BbiBO,ll6 -.CHCT6lolbl yp8BH6HHH MCll01Ib30B8HI» 146TO,ll llHH68pH381.\HH ypaBHe- .. , 

. HHH ,llBMllteH>IR H npe,llil01IOJK6HM6 0 1481IO~TM 'IHC118 tfJOHOHOB B OCHOBHOM COCTO:-

HHHH: ('fo'l Q+QI'\l!,')_~ 0 .• B C6KYllHpHOM ypaBH6HHH, onpe,ll6llHID1116M 

. aHeprHH Boaoyl!i,lleHHbiX cocTO!iHHtl · 11'-r;(JM), · noHB11HlOTCH HenonJOCHNe qneHH ~ 
"'- (wA,i/w-'2i.a. + '2)-i 1 CBH38.HHb16 C tfJOHO~Hb114H KOppenli~HHMH B OCH~BH014 
COCTO!iHHH. ilOKB38H0 1 KBK H3 Oe51116it_CHCT614bi,YPBBH6HHitC116,llYJOT,K8K l!BCT-

HI:Je CJiy'laM, ypaBH6HMH~ pBH6!3 HC_flOJlL30B8HHbl6. B. K\1>¥• -· . . , 

B. § 2 ypaBHeHH!i, nony'leHHHe :B § I, npoMnniOc:iTpripoBaHI» ,llHarpauwallH •. ' 

9TH ,llHarpaMMbl nOCTpOeH~ .H3 BepWHH, COOTB6TCTBY~II!MX nepeXO,llBiol H3 O,llHO

ro. B ,llBS !lJOHOHa ( U), \tJOHOHHbiM KOppenHL{HHI4 B OCHOBHOiol COCTOHHHH '{ V) 
H npHHU~ny llaynH (:1\:). BepmHHS14 · U' -COOTB6TCTBYJOT BI:Jpa~eHHH ...;_ 'i'f, '!'~ · 

, 'f'f; BepmMHBU V - Bblp8At6HH!i "'"'~< 1 c5nOK8M :% -. BI»pBlK6HHH 1 . B6.llY'7 

II(He qneHbl KOToporo "'"""'""'~'.-·· , r,lle _!JI )'l 1IP -·.np!iMble H_ oClpaTHble .;sYx-
. __ KB83H'l8CTHl!Hbl6 814fliiHTY.llN B O,llHOtPOHOHHbiX BOJlHOBbiX tfJYHK~I'l!iX, paCC'IHTBH

HN6 B nx~.' ;!lnfl BI:JCOKOll6liCB1IIHX O,llHOtPOHOHHbiX COCTOHHHH -~ » <p t ll03T014Y 

'1116HN __: U H~Jlli!OTCH BB.llYlllHMH. BepmHHbl U, ''J H OnOK % llOK838HN Ha 

pHc; 3.· .l!Marp814MHbltl CJlOBBPL ,l{llH.K\1lM B·Cl6CT614nepaTypHOM tflopMBJlM31o16 

npe,II,CTaBneH'Ha pHc. 4. llpoBe;neHo cpaBHeHHe ,II,MarpaMM Kll>M c ,llHarpalo!Malo!H 

· -THll H 1MC: ·UoKaaaHo, 'ITO ,llHarpaMMbl THII MOJKHO ·nony'IHTL Ha ;nHarpaww K11>M 

nyTeM 38M6HI» O,llHOl'O npOM6EYTO'IHOrO H6KOllJl6KTHBHOl'O \POHOH8_.llBYMH KB83H- ~ 
'IBCTH~BMH, H 'ITO B .ltBYX llO,llXO,llB~ Y'IT6HI» HBHClonee B8lEHb16 ,llHarpaMMI» 

(pHC. 4,a). ·· 

·' 
7 
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-.PHc. 3. 
,t(r.iarpaMMbl Ami U, V'·H:· ;K;'J' .. (a -··.llHaroHanLHhle.t~neHbl, · 

,; . . .\ • c>..- HB,llHaroHallLHble . t~neHhl): 
I 

-' ~~ 

\.-

. . 
i,_. -$~·-.·.·.a.·' c: -. 

' . 
, ... . 

" .... -· 

r 

. / -

: 

.... 

.. ,. '· ~ - ·.. ___ . •. . . •... ..;A ·ra· .. ·.·. ···.·- . ·rcu·· ... ,.. . .·-. 'r . . .. .· · .. · .. ··· . . .· . . . ·. . ·.· . ·~- . 
,·:· -. ·_ ·:·'-- _- '" •• :. - • > . ' '· : .:. . . . .; '" . . .· . . . : - . 

{ '. .. - . . . 
/ . . . . .. '· .... : . . ; \ ... ·.· . . . ... . . . . .. '. 
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'· 
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PH c. 4. ,llr.iarpaMI.Ihl, • ytlliThiBael.lhle :a K~M: . . ~- . .. .. . 

a- · U(k)U(K), · .ti~ .V(tr.)VO.')', B- 'U(tr.)V(K), r-,U(kJtJ(K)(i+%J'/i) 
· w1 +UJ2. ~ '} · .. w1 +W,_ "F '] · , w1+Wz. "F ~ . . w1+W,_ +A~2. :J' I'J 

. . Jt'" VO<>VCK)(H'Ji.J'/i.} ·, e., U('x)V(k')(H%J/2)- -_ . -
• w1+~+_ACJ.'f1:rq ; w1+W1+A"",_+~ 

a ,6,B - ·oea yt~e.Ta ;PHH~na naymq r~A,e :... c ytleTou ~pHHI.lr.ina' nay.irn ~- < 

' . ' 8 
,· 

·, -

~' 
;,·· 

"· 

. 

;-

I'. 
· ..... ·-

• \ J~ 

-' . .D § 3'npOBB,llBHO 060cill(eHHB K~M HB cnyqa~ KOHBtiH0£1 TBAmepaTyphl R,ll

pa. llpH TO'lllOM Yt1BT6 'IJHCBJI aanonHBHHR OAHOqJOHC>HHilllC ypOBHe~: 
~ . . . . 

~: = [exp(w_ufT).:..irl . 
1 ' . . 

nonjtJeHa CHCTeua aaueflnRIIIIUfXCR ypaBHBHHH AJIR <IJyHKllH~ rpHHa.c nponara

TopauH nepeXO,ll8 1'13 O,llHOrO B ,llB8 \IJOHOH8, · qJDHOHHhiX KOppBJIRUH~ :ii: OCHOB

~OUCOCTORHHH HqJQHOHHOro pac~eRHIIH. llOCliB,llHHlit flOKS38HH8 pile. 5 H 

COOTBBTCTBYBT BblpSliBHHRU "' q.cp (l>~- 11-'2_i.2.) • 

I:· 
PHC. 5. 

llponaraTOp qJOHOHHOrO p8CC6RHHH. 

YcTaHoBneHo BaaliMHo~.JiaoaHatniOe coo-rBeTCTBRa· Mel!\lcy'- a-reid cRcTeMoll. 

H CHCT6MO~ ypaBHBHH~ AiR KOSqJ\IJH~HBHTOB BOllHOBO~ ~YHKl\HH B03Gyx,ll~HHO~ 
'rO COCTOHHHH B K~M npH KOHBtiHO~' TeunepaType. llOK838H nepeXO,ll OT ··CHC

TeUbl npH T,Q K CIIICTBUB nplll T::O. 0TU6ti6HO llOHBllBHHB t(JIBHOB ~· . 

:t(~-w..._it-'l.rt, 'xapaKTepHhiX .I~JIR \lJOHOHHoro paccefuiHR, KOTophle -raK.: 

· xe 6iilllll nonyt~eHhl B pauKax TK~C •. ·ocy!IIBCTBJIBH nepexo,ll oT ;~~Harpauuii ' 

·, 

pHi:. 5~ K ~Harpauuau .THIT.. . . · ; 1 . · 

B KOHl\6 rJI8Bhl np6ACT8Bll6Hii BiiBO;llii." - . 

·B Tpeor:&e~ rnaBe npoBeAeHhl oueHKIII a!J)!lJeKTOB cpoHoHHhlx KoppenauHK B 

OCHOBHOU COCTOHHIIIH, npHHl\HnS llaynlll H qJOHOHHOrO p8CCBHHIIIR. ,liJIH 5TOrO 

.paccuoTpeHa cxeuaTrit~ecKaH .JU3yxypo.aueBaR ·aaAat~a, KO-rAa onepaTop 0~ 
HUBBT BillA: CI:S R"Q\ P(>~){Q+Q+J, rAe· Q+ - HHll8lWHl KBB.llPYllOliLHhl~ \IJOHOH: 

llpOBBA6H pacqeT co6CTBBHHO aHepreTIIItiBCKHX t18CTB~ npoueccoB nepeXOA8 

Ha o;~~Horo B ;~~Ba <IJoHoHa ,· qJOHOHHhiX. KoppeJIHUH~ B o~HOBHou cocTOHHHH H 

'<lJOHo~Horo pacceHHIIIH ;~~nH Konne~THBHhiX uo,D;, :nocTpoeHHhiX 111a 21 H 2~ -
'<lJOHOHOB. ·B 3TO~ rna:Be TSKJCB npOBB,llBHhl p8CI!6Thl rMP B 'IIBTHO-:-liBT-. 
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llpH TeunepaTypax T « .r MaB (RAPO cna6o B036yJIC,ll6HO) xopowo BhlllOJI-

HHBTCH npHClJiHJB:BHIII6 M8JIOCTIII tlliCll8 qJDHOHOB B OCHOBHOU COCTORHIIIIII, noa- · 

9 

' 



/ 

,r,· 

. I . . · - . TadJIR~a 2, 
MaTpKtllihie aneueHTil U · H V · H aHalJeHKfi aHeprRiri cocTOHHRit, oiiH-•. 
C!lBaeuble BOliHOBb11lld 4!YH~~IiH1lK e~M'r: w: · .. -~·(. o;M, '¥o -. pacClJH-
TBHH!le C npHOJIKiKeHHhl1l (I) H TOqHfl1l (II) ytteTOM npRH~nailayJiH 

<' • ' > ' • ~ ~ • J. - • 

124 . --- . , I 144 -
· · 52"fe. 72- .. · . · 62 Sm82 

rr-··1·1 trr 

U -:0,460 -G,480 -o,OI6. -G,086 9,162 . 0,185 I 
. . . . \ ' ·. 

v · -o,o89 -o,u7_ · o,o27: ::a,oo5 . o,oo9 I o~o25 
w ! 1,40 .·0,670 " · .. 2,15 

. .,. .. 
0;872 _0,553 

.0,264 O;l88 . 
•. 0,9_9-"• 

· q/u> .. 1,328\·_1.,335 6,6.6981.· o,667 2,1.43912,1442 
qt1,VJ 1,319 ·1,401 0,6682 0;966 2,1438 2,2262 
.2.w · 2,80 . . 1,340 · 4,30 

0,694:1 0;906 
09484 1,180 

.. 1,98 
(U) . ··- .. , . . .. . .. . 

lJz. 2,8721 3,,015 1,340 l 1,803 4,306114,4639 
~2.(U,V) 20864 31003 _.1~3~9 1,783. ·4,3060 4~4.627 

IIpL!wettaHKe • · Bee aHa.tteHHH .ll8Hil B l~aB: . 
. . - \V0 - 4)0HOHH!l~· B8KYJ1l,_ 

b(E2,~)e2 ~~4 ~~B.' . ·. 

,. 
•' 

/~· ; 
_,, 

; I 

.-

.2. 

6 

PHc. 6 .· 

. 2',276.12 .• 556 .· . 
~~190 2,509 

··- .,. 

\• 

CH_noahle 4!YHK1\HK. b (E2; I) ) a; Il8sn , pacc4HTaHHhle c TOttH~M 
ylleToM npHHl\Hna'IIaynH (cnnoWHai KPHBaH) R·npHdnH~eHH!lu era 

Ytt.eToY (nyHKTMpHaa· KPHBaH). · · · 

' 
/ 

.. 

~ (. -

'' 
.; TOMY MOEHO n}feiieopel!l:. ~~eKTOihpoHOHHoro paccelini.ta'HLhn~ilo~aTeliLHO; 

xopomo rlpii.i.ieihhui ypa:BHimlrili K~i.i B ciec±e!.in~i>aTypllbl.i ~bp!.iaiii.islib~ .• . . 
lloKaaaiio ~.-liTO hpHGmi:JKeHHBH ·. ripo~e~y pa -yi:ie Ta npimh11i:ia . tlay Ji~ i .• 'nu.ipo...; 

r<o i-tcrtoJii.aye»ihi ·a ·K~M; · oitaauBaeTca· iipaiHlii:iecki.t · a.K:ii>iBane!iTiio£1 tothlowy 
. y\ieTy hpKiil\Kfia ·tiayiiii i3 pactieTax i'MP (plio~ 6 h ·npli dnlicaliHH rMP !ia3;.. 
.iiattiible Teo.P~~Hiieci<Jile · cxet.ll .Jtalli oirlfaiti.ie peaylitraT~; (j)litaito n pil.llli 
cJiytiaei3 1tweilTca aalieTHhie paana-qJAa · i11hi:.hy sicifep~Y.eiiiaii1illii.l.H .naaiuii.!~(: 

. iionytteliiibl~* c nouom:oto paslihlx pea:KtiHil; lr ieo.Pe<raiieckiH.iil p~clieTai.!li• 
. firaiia aa!(aiiihl»aeTcli nlllioiawH~ · ·· ·_ . · 
B;.aaK.iriOtieilihi nepetiHcneliH ociioilahle pe3yiri.TaTbi .Itiiccep!ratili!il, llbi.JiBH-

raeaihie as 3autltiy• . -· . ..._ . . . ' 
. -·:- ." :· .. ,.- .- . _:· . ; -· '·: ' 

. Peayiti;'TaTbi . .zjlfccepTa~lfi.f. on;toiDiito:Baall· ll. cne1i;yKiujHx.~pa6oTaid ~ 

i. Hryeii Jl~Hb. jlalih CoiroBbeB B;l\ Hay\ieii~e nohpaBOK. K hpli6iilbteiniil 
i:aohlliecki.ix ~a a ii clj)apl4tieckKx .li.npi:lx•;; llJ'oila, H83, I4 ca (Cooil!lle...; ·· 
lii1e . d1uul: P4;.83.:-. 325); · · · . - · : 

2~ · Hi'yea .U.iHi> · ilaiir1 . nWioliapeB B•Kh Biui~iilie_ cmiliollhix kownoiieHT, ocTaTott.;:. 
!,•,],. :.:' f \. ·-' -.::, ___ . ·'· ·,. - • ·,. _.,, ·' :..., \'· ., ·' ••• ·- ,. ' •>, ,•. ,,_ ·'-'·'.' ·' \•' ' lib! X CHJI H8 .. CBOitCTB8 QOCTOHHHil 3JI6KTpHti6CKOi'O THll8 B ctiJeplitiElC!\HX .. H.ll;;. 
pax • ..: i1aB~ AH deep, cep~ ~H30; .!983; T• 47, ~ 1i; c~ 2i4?:..2i5s. . 

• ' < l; 
0 
•• 0 :. '' < 

0 
0 "• • ; o o ", 

0 
0 

0 
- 0 ! - ,' H o 0 0' 0 o 

0 

" - • •' 
0 

" ' 0 •_, ~ O 
0 

• ' 0°" '

0 

'"' -,-

0 

- •'\ 

· 3; Hryeii )].HH:o ;Lla.lir, HoiioMapea B~lll. BnMHHHe. B38HMo,ll6itCTBKH 4)olioHoB iia 
oclioBiiOe cocToHHHe ileTlio71!eTHilx c4)epHtiecKHX Hilep•:.. Till<ll, 1983, 
T• 57,·~ r,-c:~~154.;;.I60:.- . . 

4~ BtlpOHOB B.B~; Hryeli Jrlriil:l:. ]laiir; Oclii>.BHhie ypaliaeHHfi1 kBaa.i4acTHliHO;.;. 
· cpoiioiiliol-1 iiot~elilil H.at>a c ytieTot.i ripHHl\Hha riaym1 Li tlJoiioiia~x itoppeiiHtiH_~ 
• B ociio:Blioil coqTofili~ih:;;. Uall~ Ail 'cCCP t c,ep • w'wa ~ , i984 1 ·h '48, ~ 5; 

ci · 857.::.!r65~ · • · :. · . · , · · · -
s~ B~iioHon B•B~, iiryeaJi.H~r, nali~\ noliol.lape1LB.Io., eonoal:.e~ lhl.\t ·. 

dTofilio:B tl. oiiiicaiti.ie -rliraliTciiHx 'Liynt'i:Irihoir:oaiiX: peaoil:alicos li · c~eplilie;.. 
CKHX fi,itpax~;; H~; i9B4;. T< 4(), in>in:.-- 3(9) 1 t:• 683~8!h ... 
Nguyen binh nariS~ Eqiiahons or the Quasii:iarticie;;.:Phrin.on N'ui:l.ear 
Mod.ei wi tli: the l>haii.an sea\ t.eHni E:f:fed.s at· :Fihh!l Teihperat.ure ~;; 
nubnai i984• iB -ih' (Pr'eprint. J-iNtH E4::.s4;;.4!hh · ·.. · 
'(1-ir,Yea · hiilil:. .Uimr• CHcreMa ypaBaeitHll KBaaLi-qaci'>fttlio:..iJ!oaoimon i.to]{eii.i · 

~ li~pa c yqeiow pacceHHHH ~olioiioB hpx koHei:i8o~ TeMriepaType•~ nyoHa,-
. !984 1 i6 c•. (rtii~npHHr oYifli1: E4-~~si)h --> , -- · · .. 

PyKoilRcb rioc~a B n3~aT~CRHfr oT~au· 
~ ·. _ 18 i.nu38.]?sl r985 j;'o~a. ,, 


