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' _ . 1. MO,LieJlh ·nepeXOAHOI'O COCTOSIH~H -[1 ], IlCCTYJIIIpyrom;a.R· cyi;i,e~~Ba~u:e. -
' aKTHBllpOBaHIIOI'O KOMilJleKca B CHCTeMe MHOI'HX naam.m)i:e:ttcin)i'rom;Hx qaciu:i(, . 

-)-, .. ,·· -~, - --_ . ,-~ . - ---·· ,. . - ... ~-. :.- _, _,_-- ~ 

riOJBOmUia C emrnoft TO'IKU 3peHHSI onncaTb H npou.eccbl XlfMII'4:eCKOI'O npespa:.. 
itie11mi: · H npou.ecchl nepe~oca •. IkKJitOlJHTe.nbHaSI ripoCTOTa-ee o6yCJIODJieHa, .. n 

• '.C' •,, • ,~.;...•,'v -• • ~•:.,•• •• •-,,, -_,. - .; ~ -•- :• ' s••.., 

nepsym OtJepe,Lih, _JaMeHOH CJIO::>KHOH · KBaHTOBCCTaTIIlJeC:KOii 3ap;aqH._· Jaµa11eu. 
,,,PaBHOBecHsi' aic-rHBHpOIJaHHOI'O KOMWieKCa (AK)'. paccMa~pHBaeMOI'O. KaK qac-.' 

THU.a, CBOHCTBa KOTOPOH 3aJJ;aBaJIHCb q>eHOMeHOJIOrlilJeCKH; HOB CTI)OroH IIOCTa-
. ·; -~HOB Ke OHH KOHe1IHO q,op~,1npyro~csi CIICTCMOH peareHT6B H IiCXOJJ;HbIMH KOMIIO-:

HeHT3MH cpe,!lJi!. TiepBoii:a11aJI&HO STa 'MeSI 6uiia ocpopr.meim s Teop1rn: a6comoT;,, · 
.. HhlX .. CKOPOCTC}i 'xm.1n1,;eCKHX- peaKii«H:::~ [1 ]. • TioCJieJJ;yIOm;He ucc.rieJJ;onaHirn 

. ·, m.)KaJa.nn:, lJTO TCOpHSI a6cOJIIOTHhlX CKOpocreif peaKU,HH 51BJISICTC}I_ xopomHM 
· ... : '. :'npn6Jm)Ke1n1eM npii: omicaHHH nhIXOAa imcTJia, HJ nOTeHU.HaJihHOii .siMhI rny6u'- · . 

· HOH V
0 

npu yCJioBH11 /3V0,$5+7[Z,3], /J~ (k~Tt 1 (oco60 1cro11T OTMeTi1T&, 

. / -3,LieCh pa6oTy KpaMepca [2J; pe3yn~T;Th! KOTopoii HHHll,HHp~BaJIH 6om,moe 
qi1i:Jiopa3HOilllaHOBI,IX HCCJIC,AOBaHHll no urnpOKOMY cneKTPY3aJJ;atJ no ieopnu 

· .. nepeHoca; OHH 6hIJIH tJaC'fli:lJHO IlO~MTOX<CHhl B. [ 4 ]) . .D:mr MHOrHX npmiecCOB ne- -
.. peH~Ca a·:~6-heMe_TnepJJ;OIU Te.lla H Ha ero nonep~iiocn~ycn.01me f3Vo ·~ 5+ TBbI-. 

IIOJIH.sICTC}I •. TiosT~~iY' e~eCTneHHhlM o6pa3oM; MO}l;t!llb. nepeXOJ];a. qepci aKTII- .. 
I\ .. BHponaHHbifi KOMilJICKC· HallIJla mnpoKoe npHMeHeHne. JJ;JISI om,.sxc{ieHIISI. TeMrre
. -.· paTypHoi'1 Jalii1cHMOCTH Kos¢qmu.lieiiion JJ;nq:>q>yaim: 

0

H B.SI3KOCTH. Tipotjecc· 
... <:Jiytiaifuoro 6.Tiy)KJJ;anmI.:racrHµhI npi,; 11epexoJJ,e Ii3.{)JJ;HOll I1{)fo11ri;1mn&ii(}H 51MhI . 
. ·· s JJ;pyryio cpopMym1pona;xcg-KaK npeoJJ,on:eiiue·oop&epa n OTCYTCTBHe n.Ti0:imig · ., 

OKIJY)K:lIO~lIX MOJiexy JI [1,5' (j ]. 0JJ,HaKOil, mimIIX pa6oTax [7 i C HCil0Jlb30Ba.HH ~ 
CM MeTO}J,a)IJJIO)KCHHOI'O HHY.<e,3TO orpa1:m11eHHC 6bJJIO cirnTO. 5ICHO, lJTO HMCHHO . 

.. yqeT 3cpq,eKTOB MC)KMOJieKj .rr.si:pHOr<? • nJaH~oJJ;e0.cTnirn: n, KOHAe!1_cnpcinaHi100. 
cpe~e II MO)KCT 000,SICHHTb cpopMnpo~airneAK;.. "'· . . . . . , · .·· . 

. . TipeJJ;CTaBJien:1foo6'AKmHpOKO 3Kcrmyarnponailoc&·npu omica1i:Irn XCMH.: ·. 
cop6u;nn:; HalJHHllSI ·c IlHOHCPCKHX pa6oT M.11. Tep;iKlJ:Ha. ·B 1972 i\ HllMH 6hIJI · 

-,. npeJJ;no:;KeH IlOJJ;~o.ri, n KOTOpOM AK paccr.~aTpHBa;JC.sI KaK npHMeCll (3aMem;emUI · 
.• • HJIH -n'ue~pe1urn), panu:onecna.sI KOHU,CHTpau.m1 KOTOpbIX onpeJJ;CJISUiaCb H3 )'CJIO-, . 

BH.sI IlOJIHOH H~o6ap:HqeCKH-ll30TCpMHqecKOH CllOOOJJ;HOH miepmH. CHCTeMhI aJJ;-:. 
cop6aT - aJJ;cop6eHT: · (oiKphITa.si: cIICTeMa) · [8 ]. ·raMHJihTOHHaH TaKoii ·cHCTeMI>I 
6hIJI npeJJ;JIO)KCH pauee. B uamnx. pa6oTaX (CChIJIKli CM. B_. [9 ]) H. Il03BOJilvi pac-~. 
ClJHThIBaT& nee panuoBecnhle xapaKTepHCTHKH JJ;OCTaroquo mHpoKoro KJiacca • 
c11cTeM KaK·AJ:m xeMHcop6u,im, TaK.HAJHI q>HJnqecKoii cop6u.n:n. Xer.mcop6u.m1· 

.' xapaKTep_113YeTC.sI OOJibIDHMH ri:epenaJJ;aMH TeilJIOT . .. . 
..... ; <• ~-.:,."' 
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·. · . · · '. · KKaJI· : 
. .6.Q = q(0 ➔ 0 ) - q(0 ➔ 1:_) e 20+150-. - , · · . .· (1) . , · + .. · . · , . MOJih· , " 

\ •• •• • < , ••• • • • ' -

. . 0 .-noKphI:He ( 0 = ; ) : H o;;anKIIBaHHeM ~1e~y 6nH;K~iim~Mn a~aTOMaMn. ; 

, ( I el' el 0, 1 ~.2 3B)' qman11ecKa2 cop6u;m1 - OTHOCHTeJibHO 'm~60JibillHMH 
·. ', , . ,, ~ , . ·. ' ,, .. , . , '. ,·'. •',, , , , 

,,-.6.Q ,.;., 2+10 KKaJI ; 3~ech I e Le 0,01 ~0,5 3B H, Kai npaBHiIO, HaJIHn;o'np1m1- .· · 
· . . MOJih • · ··. . .· - , , .· . , . . . "i • , 

· JKem1e :r.re~y HHMH e eff · > 0 (CM. HHX<e). HapaM_eTP e nrpaeT cpy'H):J;aMeHTaJI&Hyro, 

poJib B npou:e~cax cop6~m1, onpeAeJI51SI BKJiaA KoppeJI51IJ;HOHHbIX 3<p<peKT~B, n,' 
. 'KaK HaMH 6w10 noKa3aHo, AJI51 3cp<peKTiiBHOro 'raMHJihTOHHaHa .(CM. HH)Kef MO- , 
'JKeT-6hITb onepeAeJie·H H3 .6.Q no cpopMyJie [10].. . , . . 

,-, . } ,.. . - . . . ' 

·.def - .. -
(.6.Q) .. = q(0,..,. 0+) -:•q(0-+ l_J = nzNAe; · · ... (2) 

·exp ··.,, ' 
' ' .· ~, 'i . 

z,_...KOOPAHHaIJ;HOHHcie llHCJIO (i=:l,·~, = 2; d =·2,z =· 3,4,6; d.,;,, 3~ aACOp6-

., CIJ;H5I. z ,,;_ 6,8,12>',·n - noKa3aTeJib AHCCOIJ;Han;11~'iipHcop6u;HH, An ➔:·n[A], NA 
~ llHCJIO .ljorahpo. . , . .. . , . ' . . . ' . . ', ·. ' 

· 3AeCh yMeCTim OTMeTHT:& CJieAyro~ee. B ·oCH01ie1!reopHii,•HcnoJI&3yro~Hx · 
aKTHBHpCJBaHHbIH KOMilJieKC KaK nepeXOAHOe COCT051HHe, onpeAeJI51IO~ee Ha-'. 

. . ·.' - . . . .,·, .. ,, ·. \ ' ..;; 

npaBJieHHe npoTeKaHH51 Toro HJIH HHoro npou;ecca nepexoAa B CHCTeMe B3aHMO-: 
• · AeiiciByrom;Hx 11aCTHU:, JieX<HT KBaHTOBOMexaHHt1e~KH coBepmeHHO o6ocHOBaH-

- ' .-. . \ ' . ,- . . "\ - . ·,-_ ' 

Hoe •npeACTaBJieHHe O cy~eCTBOBaHirn eAHHOH, noTeHIJ;HaJibHOH noBepxHOCTH' 
3HepmH. Tonon:orirn ee H orrpeAeJI2eT B03MOJKHhie nyTu npoTeKaHH2 n:pou;ecca 
n:epex'QAa B CHCTeM~. Haxo~eH:ue nOA06HOH noBepXHOCTH B JII06oii. KBaHTOBO~ 
MexaHHlleCKOii. cm:-reMe. H · pac~eT cneKTpa COCT051HHH B. COOTBeTCTBYIO~HX Jio-· 
KaJihHhIX «2Max» ·~a Heir, napaMeTpon,6ap&~pa, HanpaBJieHHii HaH6hICTpeiinim, 

, cnyCKOB B :mo6o'ii: COAep~aTeJibHOH 3ami11e onHCaHH51 CHCTeMhI B3aHMOAeHCTBy
iom;11x qaCTHU: _. AeJIO 6e3HaAe%HOe., (Ha;:io IIOMHHTh, KOHellHO, llTO CHTyau;usi: 
ycyry6JI51eTC51 Iieo6xo.ilHMOCTbIO ycpeAHemiirn no KBaHTOBOCTaTHCTHlleCKHM aH
caM6JI51M). Ho B p51:Ae MOAeJieii, 06 OAHOii H3 KOTOphlx pe•lb n noii:AeT HHJKe, · 3To 
YAaeTc2 B TOM HJIH HHOM npH6JimKeHHH c.i:ieiiaTb. · · · · · ·• · · 

: •. · 2. Ham IlOAXOA K. BhlllHCJieHHIO V H v" - B ~aHHOH p.i6oTe Mbl on~riieM 
• , . · N a,1c. . ,1ec. . . , . . , . 

KpaTKO JIHillb nepeXOAhI qepe3 AK B CHCTeMe ra3 ~ nonepXHOCTb TBepAOI"O TeJia 
- CTattAapTeH [8,11,13 ]. ):t:JI51' ABYXU:eHTpOBOii aACOp6IJ;HH .(A~ccnU:11aTHBHa2 .· 
a~cop6IJ;H51 _J\R➔ [A ][B] :xeMHCOp6u;H51 02 ➔ 2 IO ];"H2 ➔ 2 [H ],N2 ➔ 2 [N ], 

co ➔ re J· [0 ]11 T.II. (n;,, 2) --H~lllOBepXHOCTII Me~~a [116] NB (3)•3aMe-: 
• ,: ' ' , - -: , z • •, - r'. ' : ,- ~ • '•-~ • •--, • .' ~ ., .- • ' • \ 

. -H5I~c2 Ha Af = 2 N ~ noJIHoe t1HC:1IO p_a3JIHllHhIX AK THna «raHTe.iim>. AK no~ 

: JiaraIOTC51 noMefueHHbli.rn B «u;eHTPhl>>: OOJiaCTeii .nonepxHOCTH MaKpOCKOnHlle-. 
-} ., .·'. l • -- • •. ,. , ' , r ' 
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· . CKHX pa3t,tepoB u He B3aHMOAeiicTnyro~HMH Me~y co_6oii [12,13 ]; ~ 1 « N ,.:_ .. 
noCJieAHee npeKpacHo BhIIIOJimteTc; AJI.sI AK aACop6IJ;HH [l k · · 

. , , . ·, \ ·. . . A., ·' _-, . . . _ . 

. IlpHBeAeM HeKoTophle cpopMyJihI Mii ,Heff' OH n KOJ?pen2u;uoHHhIX cpyiIK-

·. u;m1 oTKphlTOii ~i1cTeMhl ~Acop6aT .,.;,;c_ aAcop6eH,j, KaK AJI51 HACaJibHOii pcryJI2pHoii 
CTPYKTyphI,' TaK H AJI51 CTPYKTYPhI c np.0:Mec2MH, noJiy11eHHh!e miMil B 1968-
1980 rr. (CChUIKnHasrnpa6oThICM.B [9,11,13]). ,.,· 

ByAeM OTKphITymcncTeMy ~;OAeJIHp~BaTh per;.n2pHOH crpyKTYP~H pa3M~p,;, ·• 
HOCTu.d; d-='1,2,3. I1pu11eM d == l; z = 2·om1ChIBaeT ic~a3HMeprihle cuereMhI 
(MameTHKH, nOJIHMephl, CKa:JKeM,. (CH), t AB~ noinn,rep:w:, a - cnnpa.n:h, MO- . 

. . X.. . • . , . . . ' 

JieKyJia ):t:HK), d = 2,,z = 3,4,6, Me:lK¢a3lia2 rpaimu;a (ra3 - noBepXHOCTh, . ·' . . ' '. 1:· . • , : '· .__ \ ' ' . .. . . / ;' ., . . . '. '·. 
·)KffAKOCTb HJIH paCTBOP -.nonepXHOCTb; IlJIOCKa51 rpam1u:a pa3AeJia ~BYX X<HA-
KOCTeii); d = 3, Z .~ 6,8 ... ,(aACOp6n;1rn B OOO>e~e KJ)HCTaJIJIOB; u;eoJIHTbI II T.n.);_ 
ByAeM cq~TaT&;·3KcnepnMeHTMbHO 3TO nnoJiiie onpasianHo [14 ], a TeopeTH- · 

' }H!CKH noATBep~aeTcSI KBaHTonoMexaHn11ecK1iMH pac11eTaMH [15 ],. t1To B3aH
MOAeil:~Tny~T aAaTOMhI, Ha 6JIU;Kaii:mnx;aKTHBH~X n;eHTpax· (f,g), napaMeTp 
B3amwAeHCTBH51 ~: i'HyTpeHHee cdCT051HIIe aAaTOMa onHCbIBaeTC51 raMHJibTOHH-:- .· • 

·,:: aHO~ ha'. llpII 3TO~I; effCCTBeHHO, MO)KHO PfCCM,aip1rn_aTh SJieKTpoHH,hle ~ KOJie-:, 

-.·· 6aTeJI&HO-Bpa~aieJJ&Hhle ao36y~eHn51. IlocKoJI&icy y'Hac OTKphITan CHCTeMa, 
BBOAHTC5I, XHMH~eCK~H : noTeHIJ;HaJI . l'o < 0-(}ui , ra3a, Hanp1rnep, . µo '."' '. 

= ~·o+/3-1:in(/J;o/jo</J)) ==</3~1\n (/J~oe~Eo/jo(/3))): ~JI~ An~ ~[i], µi] ~-' 
·.· · l·'· . . .. ,, . ·---:.-: :·· --:. .. . . . .:--:, ... • , , . . ·. 

. = n µo. 06o6~eCTBJieHHhle 3JieICTp~Hb! C~ICTeM~ ~cop6aT -~ ap;cop6eHT Hrp~-

10,1' ()Cff,OB~yro pOJib n' o6pa3oBaHHII xeM11c,op6_u:110HHOH CBSI3ll eO' n:pou;ecc~ nepc

HOCa 3ap51Aa .6.e: =· en,.:.. nit - nn), Ha_ne;ieHH~ro npn aACOp6u;HH MarHHTHOro . 

1:fOMe!fTa 1 µ = µ(n'ft ~ nn); CA~~ra'ypoBH51 <I>ep!'I~ d µi: no~a;OllHO IIOJIHO: 

'. 3Ta npo6JieMa 6hin:a H3yqeHa B paMKax MO~H(pHu,'HpOBaHHOH 'MOAeJIH AH.z:{epcoHa 
. [16 J.B;H~ff',,e~ BO~e-r.KaK napa~eTp;. (3aMEllY, IITO op;uoii_H3 nepBbIX'pa6oT, 

0606~a10~eii ~OAeJll> AByr.iepHO~T~3a, 0606~ecrnJICHHbIX
0

B,npHnOBepxrto~- . 
HOH o6JiaCTH 3JieKTpoHo:s M.11. TeMKHHa, 6bIJia 'pa6oTa [17 ]. 0Ha npHBOAHJia K 
miJieii~o~y naACHHIO q(0) npH MaJihIX 0, _11To HM_eeTMeCTo AJI51 MHornx aAcop6- · 

' U:HOHHbIX CHCTeM, ,B oco6eHHOCTH, u:eoJIHTaX). MHe npep;CTaBJIHeTCSI, lJ:TO 3TO ec-:- . 
TeCTBeHHO: IlJIOTHOCTb 3JieKTJ)OHOB Mana iI pe3yJI&TaTbIJl 7] aAeirnaTHO OilHChl
BaIOT CHTyau;i:110 H~teHHO npn : 0 « L IloJIHhiii raMHJibTOHnaH np;eanhHoro ap;-
cop6aTa AaeTC51 cpop~yJioii . ' . , 

I ,.,_;' 

'·. ·" . , ",-, 'A ', e . ,H =h··~·n·-~}: 
· . a . a F I .. 2 (/g) 

'A\ A ·. ' "' ,~ 
rt1n

8
: He, n1 = 0,L, 

/ 

!.···3 \, 

\ 
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' • ' •' • / ' "'; • ; '.' . I> •, • '• / ' • • • ', \ 'I~ .' 'i,.' _;' • • C 'I• ! 

3JieKTpOHHRSI ttaCTb H MO;>ICeT, 6hITb OTJWJICHa OT «U3HHI'OBOii ttaCTII>>, CKmxeM, 
·.. - . .,. ·, e ,. . ·· '/.'· . .. , , 

' Ba pHaU,HOIH{UM npnm~HTIOM Eorom6!5oBa [l 3, 15 ]; · , 
,3. CTaTHCTnqecKHll onepa-i;op OTK!)liTOH CUCTeMhI haeTCJI cpopMyJioii ·, 

.. J ' ,' \ ' .' ·• • • ' • ) 

A. , ", , t r,.. A. c· " 

Pa =,exp/3 ['Go+µ L n;-: Ha]·,, , (5) 
I . . . J 

'' ' ' . '' . : . , ' ' ' ' ,. . . .• ,, 
Y cpe~HeIIHe no BHYTPCHHHM CTeneHsi:~ c:rio6oAhI clA~TOMOB 'ii :)JI~KTpOHHOII no)'.\-· 
CHCTeMe' ripoBOAHTCSI npM cpnKc11ponaHHOM 

1
noKphITHif . · · ·,, : 

' , I ., I 

. '1 .. ,· . / sp i :: .. { tJ<n :_ I "' 
0=- ,.... . · aµ n 

.N(""_ ~n_)··- · ,_~_,,h.;h .. . ·e···.. 

1

),... }' . ,£.Jf- -a,,1 I. . . I . .. . . .-___::.,..:___ · 1 , n
1 

· · 
' . . ' Sp ·, ,· ' - /3(ll - µ 2 A '. = ' 

•.n,'hh.e a n,) 
··, /,a:/ . 

-1{ .... ,, ·.,••· ,·_ .. ' • 
::-:- .· P

0
, T,~e;'j ·(/3· _)·. :, ): . 0 ' , ••. 

' ( 

·r :. • .., . - i;. ,·. ' .', -· ,· , ,:,- . : . ·. ., 

, . · H rrpHBOAHT K scpcpeKTHBHOMY raMHJibTOHHaHy aAcop6u;nn: ·• 

t I-.:, 

'1· 
'.'-: ,, '.· .. -'·' ·,·-.; ' . ~~ 1.': .·· ._''· :. . ',_ ./ '. ' ,,_, ' 

, B~rr =;=:--: vr h1 _;_, 1·}: ~ng ,,, 

,, ·•· 1.' •·.(,Jg)·.• 

_::. ri~pBoe ciiara~Moe <<Cl.JHTaer» aAaTOMh;, ~Topoe :::__ ria~hl furi~afum~~ ~CeAe~r 
. ' ·, , [' ',· • p' 'c. : . ·.!:,.- n '] 1/n . •. ' ; ·. , .. . . exp eo + u µj)l , , . . . , . ii . . .. 
V =k.fiT Po 'k Tl (/3) '. a : : . = kET(aPoL \ 

-'. . , '. ··:. E, 0.. ·., .. ' :. , 

~ · --- :~••. ",~.•~~•.~Mbl~ ~~~!IT .. a:p~,;.., "1 ·~··Sp<i> > P(~ < 0: ·. 
lei~ ~,1+9,2 .. sB.oTBe~aeT._x\eMHCOp6u;nn,, l_t:l-·~,0,01+0,~5- - (pH3HtI~C~OH' 

• cop6u;nu.· .. '· · ,.. \ ,. ,•.·· ·,_.;., ·. ·•.· ,· . ,·.',. · ': ,. · .· . 
. . .. , B pa6oTe [ 18 J<rexHIIKoii q:>yHKD;HH rpumi Boron106omi ~ Tsi:6JIHKO~a 6b1Jia, 
. ,' nonyqem1 TOtJ:Ha.SI a.nre6pauttecica.S1' CHCTCMa ypaBHCHHH AJI_SI paBHOBeCHbIX cpeA-:-. ·,. 

I ,' HHX ,(OHH 6hIJIH Ha3naIIhI ~oppM.Slll;JIOHH,f>!~~H cpyHK'u;~m-'.rn): ( ri/},, (n/ig;), .. ;,. 
' ' :·• ,' , ' ,• ,, ! ' '_·,: • /, .: • ' I • '•-' -:, • • ." .' • ,• . ' • ~ ', :. '. _.,:. > ', ,,, .J ,' ' 

. : .. ;{n1_rig'-·:n; ,)'. TpaHCJIHIV~OHHa.SI HHBapnaiITIIOCTh, ~9no~~~B~asi -~xeMy, 
, · ,_ •. _i <. _1•P ;, -. :· . \ _ , ,-, -; _ , : ·: ,,_, ~, " :· , ·:'·_,1: ·• ·,._-· ~ ., 

··· •\ BoroJIIOOOBa 7 _,T.S16JiuK0Ba_noaBoJIHJia noJiyttuTb TOttHoe pemeHue sToii cncTe-:- .. 
Mbl AJISI d =,1; B c.nyttae d ~- 2 PhIJIH npe~JIO)KeHbl airnpoKCHMatimi [9,13 ]~ no

. , 3BOJl~BIUHe, ytteCTh C. TOH HJIH_ H~~H UOJIIIOTOii ~oppe;rn~HOHHbl~ scpcpeK'.fbl r 3a-;', 
'Aaqax a1wop6u;uu. KaK ynOMHHaJIOCh Bhlme, ux·poJib B onHcaHHH paBHOBCCHbIX, 
acneK;OB 

1

aAc,op6u;irn OKa3aJIOC~ BeC&Ma cym,eCTBeHHOH. Cy~ecrneHHbl OHH H _B 
3Mattax KHHCTIIKH (CM. ·Hll)KC). ·' . . ' . . 

l "; 't: ;·· ',' ',t, !. . " - . ! ' 

l 

• 'I 

'?-

1 

, i 

,/ 

B [9,12;13] 6bIJIO noKa3aHo, ttTo ~ ri~nMecnoiiCHCT,eMe (npm,1ec~1 aaMem,e
HIISI, DHCApeHUSI II T.n.) BCCrAa MO:>KHO. noCTpOHTh raMHJibTOHHaH TaK)KC H3HH-
I'OBCKC}I'O nma :· , ' ! ' . ·. , . • • ' , , 

J ' - ·/ 

HP ~.Heff f-oll_P., [Heff' oHP]_ = 0 ... 

.Il:JISI onepaTOpa IlJIOTHOCTH HCJ~eaJibHOH CHCTCMhI 

' " " . p = exp[/3G - {3H ], Spp = 1, 
.p ' .P; p . p , I. 

(' 

' •_,_/. . : ·.,,._ ,, IA , , , · i A 

e -:;}GP-~ Sp re ~~(~ert +ell~)]:· S~ exp(-/3H~rr) = ~ 

· ' • 1 · • ,Sp exp(~ {3H ) . . · eff 
\,..;,_ ... A 

:,.po, Sp[exp(-"/3Heff) exp(-{3oH )] ; ~{JG.· -Poll . 
= e O · · · · · · P = e , _o ( e ·. P) ·. 

· • \ .. · ' _Sp exp(-". /3~eff) · · · ·. · · ·• •·· •· Jleff 

·, ·,··· .'- _
1
-:. :def,, :, . . 

G = G _ . .:... /3 __ · ' ln iJ ' i) ·=. ·< e--:floll ) ' / p O . ·. ' . p' p . ·, . ' ' p JI - ' 
. elf 

(9) 

do> 

/' '.D:06_ aBJISI.Sl· .. i{./; ,:~araeM.~e 'eitl ~-/3-_i!n'~ '(NN~ N )' Mbl npHXC)AHM K' 
.. \ p ' . ' . ' . ', . 1· ;.i .. ' ' 

.. cpopMy JI~ (3). <l>opMy Jia · (2) n,oaBo~~eT rioJiyttHTh CJieAyIOw:ee Bblpa:>KeHiie .timi' 
, ·,JI1()6on· KOppemnJ,HOHHOH· cpy:ttKD;HH',HeHJJ,eaJibHOH CHCTeMpi, iioc-rpoeHHOH Ha 
/onepaTOpax'n/ . .· .· , .. . . ' .•· : ,, 
. , , . ,. . , . . . . , . . . " . •. - fl ell - . 

K(p0,T,e; .. ;)=(K{n1 }e _ __ P). · ,(10 
/·,· I': ·\,,, ,.'·· ·1-'· ' ,:·' _,,., ,·' ,•:, ''_/ >,....-/I ,, •', J, 

. Ha~mHa.SI C (11}( ... )JI Mhl 9yiJ.e~':mMCHSITb Ha ( •. : ). B HameM CJiyttae nOA 
. . , • . elf . ; • . , 

TepMHHOM «npnMeCb» Mhi n~HHMaeM TotteqHhIH AecpeKT; perym1pHoii: c;pyKTy
·_·. ipbl~ ,JIOKaJIH30BaHHhIH Nl. Ha' aKmBHOM u;eHTpe, B_3aHMOAeii:crnne· KOTOporo C 

. '. 6JIH)KallillHM aAaTOMOM e1 R~TaTH~THttec~aSI CYMMaj1 (AJI.SI aKTH~HOl'O u;eHTpa 
'. '' '1 : • '- ,·\· • l'- ·, ' , 

u;eHTpa B03Hl,I_Kae1: AOnOJIHHTeJibHO_ e k) i. 

<l>opMyJibl, (10), (11) noaBoJIMH noCTpOHTh TCJ)MOAHHaMn~y. npHMecH~x 
CHCTCM [12,19].· . ''. ..,, ,'. .. ' , . ' 1 

.. , l1cno.rr1,ao~aB · (3); ( 10) ;· (11) u o~H(?BHble.._HJJ,eH Te~pu~a~coJIIOTHbIX cKopo-· 
CTeif peaKD;HH [L], rrepCffACM K nOCTpOeHHIO KHHCTHKH... ~ 

> 4. KoHu;eH;pau;m1 npJI:r.i:eceii: noJiyqaeTcsi no o6~ttHbIM cpopMyJiaM KBattTo.:: 
·' BOU CTaTliCTHKH C ncnOJih30BaHit:eM (11) ' / . , . 

,/ ·, :• \ 

i ', 

/ 

15 
··1 

1,'' 

·, 

\, 



\ 

,\ 

.I, 

' \ 

J 

.N 

n=L C'=_!_(~' 
· .. P NL., 

:· · . (·•"' -:l3a11 
n.) ·.="°'·.· nie.· ·. P)· 

l II Li' . . • i A = 

N 1 

' i' ···. -/JJH 
N(e· '') 

·f 
' ,.._ 

,... - f3 oH . , " 8' , , 

=N 
· ( ni e . , . PC) N1 ( n; ; ) 

, ;_ /3 oH . = .. N . ( tf ) ;. 
·( ' p > ' p . e .. .·:-. .· . 

, , N • ... · . r , I "·" • 

ri. == .. 2: C = M ( L n1 n1 , ) = L 
(

" r:. -f3oH·• 
_n1n1, e i/ ,P) 

, .. p . . ' 
i , , ' ' · , ·, . q = 1.': · , , , . ',' q . . M (·e~./3 oH ·", 

Nl 
=M 

~ \ ' - ' ,, ' ' ·r> 
, 1 . '- /3 oH . . , , , .. . · 

( n1 n?, e t q) ~- N1: .< nint; ~q) 
. 13~ . =-• .. (ll')' • .. - vH, . . •, . M·· :,, ·', 

(e·•-· q)•. , ... ,,. ,Q ,· 
' ' . ' 

I. 

' 
l / 

>(12)' · .. '· 
• 1 

i' 

_; B (12) HHll.eKb i, i = 1,2P: '.Ni H·~U~ll.~KC~(1I1 ~y~epyro; oii,iiciu;ett;pmiym 

. If pnyxtieHTpOBYIO. np1rneci., co,?TB~TCT;eHHO. Be.m1qHHy N l IN Mbl. Iiafci:eMH3 , 

·, Tpe6oB~tt,Irn aGt I 'aNl d: 0. TipoBo,iiSI HeC.lIOX<Hble ~hIKJiait,KH H \ BO(:ITOJllb3,0D,lB;-
' ·, . :· , . . ~ , , "· ; . : ' ·' , ' ', ,. ;·, ,• I "' , . 

' lIIHCh cpopMyJIOH,CTHpJIHHra, ITC)Jly•rneM . I . 
·::1 .·· ' : .,. ' •' . ' ' '. . 

,, ,)·,' 

N·. . , ··.· .. - , a• ... ,?· 

.1 .. Nl == exp[~ /3. ek +,,aN In iJ ·]:•·. 
' . . , , . l P 

. \ ' ~ • 

,D:o'ACJ"aB;~SI (13) B 02),nonyqaeM 
. , . \, , r . 'i: - , . ,' 

I . ' ,) \( ~ i) ) 
' .. ·;. '.·' . [,p • 

' . ' ,i ,.:,. ' ( .'\ ) ' ? 
,., , ,.··t, ·_ .. :• .. ''·]•}··•·up · .. 

-

1

, ~- = {'exp'[-:- /J,~ + a!, Inn, .. · ( •,~" ~,) . • = 
2

_ 
P. . .·, • .. , ,' . ·. . ·,· , . ·• ( ll~) , • ' ·, 

I I;·. 

j ' 
r 
l 
! 

I 

' fuisi,/7 '1/S~ no~poeH ~a-~~~paTOpax n/nfngi' i ~·1,;_..z ,<cMi im)Ke Ula], ' 

.. . ... Jl,JISin= 2 iia nf'nf ,ngi' nfngi :nhk [116 (.na.JieeMbl paCCMOTPHM ii,eTaJibHO,Oll.H?'.'., ._ 
' ' . . .. ' ' ' ' ' . 

\,t)i.,,: ( . 

··r 
· u;ettTponyro KHHeTii,Ky [1 la,20 ]; AByxa;eHTpoBOH K~HeTuKe nocB51uieHa ttama . . ' . ' ' ' ~ . . . . . . ' . . 
. ' pa6oTa [21 ], pe3yJihTaThl KOTOPOH Mbl npnBeit,eM B 3a1anoqemrn. . . :, . ' ' 

' BocrrOJih30BaBllIHCh oqeBimHblM COOTHOlIIem1eM . '/' . ' , 
, t ,~ ,' I , ", ' • :: ';' : _·, :· , ' 

\ J' ·: 
:.· ,-

' ' 

I, 

' 

.®·a·"·· ."2..:." e '=.(~,-:l)n1 ,+1, n1.-n1 I : (15) 

·. 1 , ·: ,_,:,· -, .. •,A'· , . . !•,• • : -'.- •· ,,·· : ' I' "'2. " 
BnameM cJiyqae a~ c-quCJia n nopMOK He _cyu:~eCTneneH H TeM, qTo_ nl =: n1 

' ' ' . . ' ) ' . ' ' ,, '· {;'.-
'noCJie rpOM03it,KHX, HO Jl.OCTaTOqHo npoc;ThlX DhIK,'IaJJ;OK, Mhl nonyqaeM ll.JIIl fl 

·. ,, .. ··: , .. ·. . .. . ......... ,_ . m 
Bblpa)Ke1nrn 1 

· z, k . ·. · 

.V,nCP) ·=: 1-:- ~p ~ 1:n}: ~ ! Flp),: 
. ' ' ' 0 

NI 

~-= f:· {I'm· =·TI·8m(p), 
:· ·p=l : 

I ~-· . . '' . ' : ' '. ,,·. ., j ' : ' A . .,..,. 

x = exp;B(e1 .::. e) -c _1; 1:n= Sp(,m'a) exp[-:,/:J(h - h)] 
,, ·,:'· . ,.. . , __ . . :. . . .. , m ... a. , 

,-1, ·'•', ' j ' ' 

A. '• _ A : , '. /', '. A . , A. ·· ·;A. ', .. ' 

hA= h1 +:cSv.,· hn.=h1, ,[h~; ha]- =;='0,, 

. ~; : -;,. ., .. I . 7. , • . .. ··. .·· ·) , •.. . • • 

n = 2: ·s111 ;_' fl/§~(P,p')~ ··s,iP,P')~ 1·i 6~· + h,)+ i•hp. +: 
, ('(p,p')d( . , , ,: ·' '. • : .. · .. · , ','~ ' P ·.·· ·~·. • ' 

, , • ,.. A: fJ"' Z, ;J_•;.,;; < I A f{n'' Zr·'_L~( 1\ , '. ·+ (1 ~ n ,) ~,nm,~ k' Fk(p) 1- (1...:._n) e: ,nJ 2; k' Fk(p) -t; 
·, · P .,, ·o.•'· :-, .. · .. · .. ,·P. •. o ,.·· ... •. 

\:, 
' . ' ·"' .. z '' 

+ exff3(2h' '.:... <5)}:' 
•·, ,,.· ; ·,·•o. 

-~·A.. ,,,·z .. '-.· n ..... . ·.:;'. 1,,,";' ..• ~:_-- \ -. ,. ',, fi· F/p) ,2; ';if F11~'), \. c\~ h1 .+ .2~1.,-:- e, 
... , O· .:', ..... ·., ., ,. 

•, y~~xp~(ei-e)J-::.L' .' I ' '(16) .• , 

' Ikd 0003~a~eIUISI ~o.· c·~· 1]: m~ :~, ~:D: q~o-~TB;qaeT' ~* :aJl,~op6a;~I~ H ~~cop6iimi; ':.' . 

' p~3JIHqne,M~~y t H_ hD,06yCJiow1eHO"TeM, -q~oAK ~ACOp6u;1m naXOAHTCi~ 

panno:Sec1m C ra30BOH cpa30H 
1 

?·<:MOJI~KY Jia raaa <<~p~roTO~JieHa» K aii,cop6u;nm>) : 
. AK aii;cop6a;HH IIaXOit,HTCil n paBHOBeCHH ·~ aii,cop6aTOM,B~pa)KeHiiSI (12);: (14) . 
H '06) B paMKax BapHa~HOHHoro' npirnu;una, ycpe~HeH~ble c :raMHJihTOHHaHOM 

.. (7) .!IBIDI~Tcii Toq~hlM~;Oii,HaKo ~uq~CJieHHeiJ · (n = 1) ~ieoyeT.3Hamrn Bcex 
. . . •: . .., , ·. . . . .., ; . ·, . ' . ·,. , ·" m , , . . , , . . . . . . .·,-. . 

. ,KoppeJISIIJ;llOHHblX cpyHKIJ;Hll nep~oft KOOpit,HHaIJ;HOHHOH: cq,epbl np1IMeCHOro y3.:. .· 
.. ,na • <<[)>> H: imppeJISID;HOHHhIX cpyHKIJ;HII C OCTaJihHblMH npnMecHhIMH Y3JiaMH;, em;e .·. 

,· «xyxce>; o6~TOUT rie.no C ll.HCcoij1ia;nBHblM CJiyqaeM ( n = 2)' HOB STOM HeT Heoq- I:. 
. xoAti:MoCTn; Hamii pacqeThI xapaKTepHCTHK HeHll.CaJihHbIX CHCTeM [19] noKasa~ 
, nu, qTo BKJIM ll.MhHHJC K'oppen~u;ui-i .--:- 0( c) n B·cer~a pa3YMHO, npOBO.<ISI, c1<a.:._ 
)Kei1;. Bniqn~em1e ~-ociioJih30BaTbcsi: pacu;e:rin:eHHeM · • ·. · ·, · 

·-Ni, '. • •.: ' ... N, .... 

.·_·<.Sm>=< TI: 8m(p) >·==•TI < 8°m(p) > = 
,· •P:".'l,., . 'p=l.,', . 



// 

1, 

. .. N ,- ·. · · ·. '. \ . z xk . --

: ~ (fr:i(P)} 1; (6°,/p)) = 1 - 0 +1:n2, k ! Fk(p) 
. . . , .. 0 . : 

, (17) 

BhlpaX<ettne if' (p) == ( s- (p)) HaM, BIIpoqeM, Ile IIOHaA06H~C~. 'ocropo~HOCTb 
/ , · . .:· ... m ·. . m . . • .. 1 •• •• • , ·• • • . • • 

Hy.z<Ho co6JiroAaTi. ii o6Jiacrii TeMnepaTyp z - 1.i 11 -- Tc· IT· 1 ·:?: vc, c. = Iv 1 / N 

'AJUI CHCTeM C IIpIIT.!DKeHHe:M, Ii KOTOphlX B03lAO)KeH ¢a30BhlH ~epeXOA Tima ABy
MepHOll Ko~eiJ:ca~HH·, Tai.t Heo6xoAnMo yqUThlBaTI> n BKJiai 11:aJihHHX KoppeJisi
~nii [1 la]. ECJIH BOCIIOJib30DaTbC.II (17) MbI IIOJiyqaeM A~si C OAHO~eHTpOBOH . .• ·. . . . . . . • m ·: ./ . 

. 3ACOp6wm IIpOCTOe BhlpaX<em1e 
' '·. ''. , . ' ,, 

', ," . ', ' \ \ i. . , z . it· . '·. 

<'"'c = ( ;
1
3 (/)) e- {Jek1= J' e-}ek L ; F (0); 

\ · m· _ _., ,; .. m. · .,' · m. ·. n=O n. :· .. n . :-. 
(18) '. 

· rAe F (0) - CliMMeTpnsoiia~~Hble I<OppeJISITOphl, BDeAeHHhlC B [18 ] .. n , . . . . . , .- ·. . . . ; .. 
, CornacHo [1] BJMe.iurn us CTaTHCTnqecKoii cyMMI-.I AK rmcrynaTeJihHoe 
, ' ' , ' , 1/2 ' · ' 

, , . - . ( 2;,:M k ) 
ABH~eHne ~o «KOOPAHHaTe»

1 
peaK~Hn: 1:n= Jm df h -

13
- · , d ..::... AJinna 

. . .·· . I . . , . •. . . : ... 
aKTHBa~HOHHOro:6apbepa H CBSI3hlBaSI cKopocTb npo~ecca c C '-no ¢opMyJie: . . . . . . m, •. • . 

.' t m_= -~~~ '.;d~. w ~; (~ Mk/3)- 112~;cpeAH5!SI CK~l)OCTb npo~o~~H~SI 6apb~ .•. 

epa;a _;_'ru:co~Mb JIOKa.m1sa~HH a°AaTOMa, IlOJiyqaeM AJISI CKOpoc~eii npo~ecca. 
~ aAc911,,6~n~ (m = A)-~ Aeccip6~nn ('?1, '!::: D), OTHece_.HHhlX K ·e~nHn~~ nonepx~o,~. 
i· CTH Bhlpa%eHHSI: . . :: ', . . . ' . . 
. ·, ,' .' .. · .· ·' -·i 

v·· = r ¢(0), m = A,D; . I· . m m \. . , . 
'' ,,' . . ' : .. : ·': .. 

-{Je ·. - -{Je . · · .· 
J*e ,k_aJ' J*e k · .. • ... -{3'/i: 

· r = · · · ·r· = · J, = Sp e : · a 
A .ha/3 _apQ'~D. haf3Ja'· a · 

~ 1· . 
· .. --. z k · 

.q,_(0) = 2,. xk' Fl0); 
• . 0 • I • 

(18)_ 

· J' ~ crarn.;,;~ec...: cyMMa AK (3a ,;,•OJ('~ { ( 2n;, ) 11
\ nc~ Berr~saH,. 

onpeAMeHhl BhlIIie, P ..:_ AaBJie:une i3 aACOp6~HOHHO'ii CHCTeMe. IloCKOJihKY Mhl 
paccMaTJ)HBaJIH CHCTeMy-·:ras -~ ·«noBepXHOCTb>>, .To emMO%HO 6paTh, 'Harrim:- . 

. Mep, us ypaBHemisr PV ~_n(x,t)RT n(x,t) "'"'.""" quCJio MOJieii B -roii:Ke' (x,t): Mhl~ 

. AJISI onpe;je.n:eiiHOCTH, 6epeM cny11aii :npoTeKaHHSI raaa BAOJib IlOBepXHOCTH Tpy- . . ~.... , . . ~ ,' . . ' ~ . ' ' 

,· 

,' I 

l 

,,,... , , • • • ', • , t ' , ; • , _1, • 

. ··. _· 6bI . [20] paAHyca. R AJIHHbl. L: · KnHCTHqecK~e ypaBHenne AJISI · <<aKTUBHOH IIO-: . · 
BepxmicTH» AaeTcsr ¢opMyJioii [20] · · · · · · .· · · 

. ~ - j 
.. , • , Re ·.· . ·[aP >,] ·· _.,_,j•e-1'" 

a·0=··. -·.-·1· 0 · =---· 
.. t . µ1 ap0 · · . ¢( ), µ~ haf3J~ 

'1 
. · 1 .• 

(19) 

'¢(0) B p~3JIHqff~X ~pH6JIH)KeHH.sIX IlOJIY:'-ICH~ B [lla];(dPo):-- 1 ~:'npH6Jn1~e~11-. 
'• '' - ' . : ' ' ~' '' . . .' . . : ' ' ' ' 

· SIX MOJICKYJISipHoro nomI, KBa3HXHMHqecKOM, IlOJIHHOMHaJibHOM pac~CilJieHHH 
, noJiyqeHo ·B Hamux pa6ornx (CM. o6sop [91 n · [lla]) .-3aMeTUM; qT~ napaMeTp ·· 
• µ1 u~eeT pasMepHoCTh ·o6pafHoro iipeMeHtt;,:, ero JI9ruq110 i-iasa_aTh <<XHMHqe-

CK~M BpeM~Hek»»: OHO xkpaKTepusycr ~HTyaJun pa3B~THSI npo~ecca· ~ricop6.:'' 
. . ~HH n A(;Cop6a,HH )10 Mepe.npo~BH%eH~.II rasa BAOJib Tpy6hl; BeJIHqlfHa J. ri ¢yn-

: ',,,,., _'.,· '.i: : ' .. ' ·.', . ·. ',' ', ,· ,, -:•,:;-, .:,\. ·,· , '. ,, ~ ,.,.;_ \. 
K~H_SI ¢(0), a TaK%e (aP I ap0) 6espasMepiihl; (TaK _;Ke, ~aic H 0(x,t) = (r1 ). 

YpaimenneM (19) iieo6x~A~IMO AOITOJIH.IITb mo6hle ypai3HeHHH; ':t,~nc~BaIO~m! · 
nOToic rasa B Tpy6e', qTo AaeT nosMO:.iKHOCTh Kom1qecTneiIHo Bhl.llBIITb: KaK n~ifg.:. 1 

.• eT.aKTHBHaSI IlOBepxHOCTb Ha npou,ecc nepeHoca ne~eCTBa'. 3To 6wo CAe:n:aHO B 
- Hamnx pa6oTax, be K (19) A06aBHJIOCb ypaB~em;e' ' I ; . , . '. 

, 1 
I 

I . a
1
v = a

1
0'= v

0
a v +na v 

· , X , XX 

(V0 ~ CKOl).OCTb nepen_oca, b ~ K~3<P<P~eHT npo~OJThHOH AH<fxt>ysHH~,v c~SI3aH6 · 
i •, ' i '• • • •.. •1 • ' '. ~ :1 • .11: ':, .· . ''; ' • ''. • I:, .' ,:-. . ' 

·· c AaBJie~neM P-np~CT
1
hlM ?6p~3?M: f == v F kBT, it~"'"'.""" om,~M MOJieKym,t rasa 

1
B 

, ~- -; :, \.. ~-:·,, _,, , •; : .'. /,·.:·· •::- '~/· : .o.,, / ,l'~ ., .' · ·, ,.. , < . -',, ' : ,, ' • '. 
. noToKe,.11 _,:- reoMeTjmqecKuii'¢aKTop, yqnThlBaID~nii, qTQ cop6~nsr, <<UAeT» B 

npH~OBepXHOCTII~M: CJioel 1..: (5~10) A; l/R « 1, 11 _. L ~ 3THX nepe~~H!J~X' 
(19) nepeiuimeTCSITaK. · : . . ..· _ : '. • '\ . · , · . ; 

/. .. , , i'• 1 , 

._a·10.~}t}~ ;-,0)v.ef1ze ~--:\ d1~] (lf_xe)z . ,.· 
•,·) 

•· . )r 
J~ iJoah -{J('l - e) ' , . i}oJoe- eo , . 

• 1 = 1* k T 11 e o k ' di,= . J 11 . ', 
B a 

·" ,,,-«' 

\ 
,Eci= eo.+ d~f. (21) 

2l) B npn6Jin~eHnn MOJieKyJISipHoronoJISI, !\3K n B [20 ]. 3~Me
e c.naraeMoe B (21) 'cBSI3aHo c aAcop6~neii:, BTopoe 7"- c1;:jecop6:.._ 
(20)', (21) AOJI%H3 6bITb 11,0ilOJIHeHa ~aqaJibHblMH H rpaii:H . ' 



\ 

/, 

' v(x,0); '. v(x,0);' v(0,t) = ·vo(t); V x<O,t) ~,vi(t) (22). ·_. 

!l.eTa.ni.tt~ii aHaJIH3 Ha 3BM CHCTe~hl (20: (21) npoBeAeH B [21 ]. 3AeCb u Ka~1e- ./, 
CTBe ii:aqaJibHhIX H rpaHHiiHhIX. )'CJIOBHll Bhl611paJIHCb CJie~yIOUIHe: . 

i ' ' "' < ' . ' . . ) . 

... v(~ ,0) -~ 0(~ ,0), 0 ~ rs kl _:_ <<nyCTa51 ;py6~>>;_. 

. . _ . ·· . . · cJv(k;r) - .· . . · . ·-
. H v(0,r) =·v0, v(k,r)+ c a~ ';'= 0, 0 s r._s ~i· /·.<23) 

. ' { . .I . / 

OcHOBHhl~ pe3y.7IbTaTOM MOX<HO cqHTaT~ B03HHKHOBCHHe BOJIH KOHii;eiITpaD;HH 
AJI51 (no,zipo6Hee CM. [216 ]); · , : _· . I : . 

.··. ·. B[22 ]irnociIOBe (i6) .IlOJiy~euo KHH~TJ~qeCKO~ ypaBHe~H~ ~iui aKT~BHOll 
~ ··« . ' . . . . . '\ 

IlOBeJ:)XHO~H npn AHCCHIJ;Ii:aTHBHOH aACOp6I~HH (n. == 2). On~ BhlrJI51AHT CJieAyIO-
: ID;HM o6pa30M; " 

'• 

ci.P . . .. . J* /(e, - 2e -:-'e ) - • 
&te.=:=µ2( a_p -:-- 1 )¢(k~k2)~ µ2 = °' ./2 · i. k. , (24) 

. . / .. o 
1 

. . . . • • .J h {3 a •· ,. . . . . · .. a 
'\ f_ ., ' • - • ·, ' ,. -

¢( kt k2) .AOCTaToqno rpOM03AKa51 _cpopMa, KOTopa51 B pa3JIH~IHhIX' npii:6mi:,i'em!_SIX . 

.. dn~ (a2Po)-l ~hlI:1HcaHa.B. [1161]; µ~ 1 ·;~ui<~ lfMeCT p~~MepHOCTb ~peMeHH; ·. ' 

TaKX<C MOX<eT Ha3hiBaTbC51 «XHMnqeCKHM~peMeHeM».· MbI He,.~Ta~eM ~01iKpeTH-
3HJ)OBaTb (23),. KaK 3TO CAeJiaHO AJI51 '(21), llOCKO.ii:bKY lJHCJieHHhIH aHaJIH3' 6e3'- . . . 

' . . . .· ' ' ' ..... ' . ·, ... ·. ·, .· \. 

·yCJioBno BaX<noro CJiyqa.51 n = 2, 6yAeT npeAMeTOM HamHx AaJib!feiimHx ncCJie- · · 
AOBanHii. -- . • , · · · ·· · · '. · · ' · 

Pe3~M~PY51 3aMeTHM, qTo KOMilOHCHThl o;~pbITOH·c~CTCMhl,·ijHHD;I-iH:py10.: 

. m;He cop6o;HIO (aACop6u;HIO H Aecop6rimo), cy~eCT~eHHhIM '.o6pa30M BJIH5IIOT _Ha 
npoieKaHHe ~pou;eccmi B cpe~e. TaKHMH,KOMilOHeHTaMH MOryT 6hITb' IlOJIHMl!phl · 

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

(rroJIHaIJ;eTHJieH, noJIHeHhl, AR-noJIHMephl, MOJieKyJihl PHK 11 !I.HK), d ;= 1; 
nonepXHOCTH pa3JIH~lHOH reoMeTpHqecKOH qmpMhl, d·. = 2; aACOp6npyro~HH 
ofu.eKT (MCTaJIJihl; noJiynpoBOAHHKH, u;eoJIIIThl), d ,;, 3 (d C pa3MepHOCTh KOM_; 

· noHeHTa). · 
'-.. 

... !l.JI51 onHcaHII.11 BJIH51HH51 aKTIIBHOro KOMilOHeHTa Iieo6xoAHMO AOilOJIHjJTb • .. 
. CHCTC,M~ ypanHeHIIH nepeHOca B_ ~peAC (ypanHeHHH ,ra3o-:/ rlfAPO-; ~arHHTOI'l~-: _ / '' 

POAHHaMHKH n T.n.) ypanHeirneM cop6o;HH. B ra30AHHaMHKe : · · ·. · 
' . . ., _· . ' : - f' 

at-~-•~~-{[ aP. - o]¢ (~, n.), n.-napaMeTphlc_peAhl , n ap · n .. n . 1 1· , ... · .. • 
. O,.· .... •, _·. , 

io \ 
\ 

/./-'. 

" 

1 ~hJO{)O - - , , n , 
3AeCh r = . . *. exp [{3(e0 -:-. ek) ], 

' n_ ·· k Tl ti . _ 
Ii . . . "· '. . 

: C . . ., • . . ' .:..1 ', ;_ {3t • . . 
on= fJ0(Jl'/i··· Inti) e: , o, E;>_ no-

. KphlTlle_, p ----:- AaBJICHHe B 3ACOp6IJ;HOHHOH CHcteMe, a - K03QXPHIJ;HCHT aACOp6-

IJ;H~, Po - paB~OBeCHOeAaBJieHHe ~ aAc_op6aTe: Ea; eZ ~-MOAHq>H~npoBaHHhle 

3~epmn CB513~ HKOMilJieKco~pa3~B~HH51 AK, J
0, ~. J* - craTHCJHtteC_KHe 

.cyMMhl :r.ioJie.KyJihl n r~3e, aAcop6aTe, AK, ¢(0,nij - Koppen~u;HoHHhle q>yHK-:· 

IJ;~H a,Acop6a:ra (nf~gi ~- .nk )'. Bhlme paCCMOTpf!Hhl_ CJI_yq~Hn = 112 OAHO~e1iT.: 

poBa51 H AByxi:ieHTpOBa51 3ACop6u;n.11 H3 m30BOH q>a3hl. BKJIIOlleHJie (24) B CHCTC-
MY ypanHeHHH nepeHoca, KOTOpble MOX<HO 6paTb n JIHHeHHOM :gpn(jJimtceHHH / · - · 
BcerAa rrpnnOAHT K cncreMe :HeJIHHeHHhIX AHcp<pepeHIJ;HaJibHhIX ypanHeHnii. B' ·· -
(24) B03HHKaeT ~<XH~nqecKoe npeMY>> r , qTQ n 3aBHCHMOCTHOT BeJIH'IHHhl 
J :' . . . : .• -'..- . :__ ·. . . n ·., ... - . . .. ~-: .. -. .: . . 

r It =·e MOX<eT npHBOAHTb i< pa3JIHqHoMy rroneAeHHIO pemeHHH cnCTCMhl· n 
.· n . ·. . . . - . . . ·. . ·. - . ..: . -, , . ,. . 
q>yHKD;Hll e. 3KcnepHMeHTaJlbHO /3TO MQ)KeT, Ha6.TIIOAaTbC.II, HarrpHMep,: B Bl{Ae 

· KO}!D;eHTpan;HOHHhIX · none:: pe3.Koro Bhl6hlnaHH.II H3 noTOKa • xeMHcop6ttpyro~ero 
KOMrronenTa (noCJieAHee MOX<eT irneTb II npaKTHqecKoe-311aqeHtte n npou;eccax 
OlJHCTKH). . : , . . ·' --. .. . " .'. ' · . _· < '.' . · _ . , _ 

. 3aMeqy, qTQ B o6rirnpHOH MOHOrpa¢HH [23 ], CO'AepX<am;eii''iineqaT;5IIOID;YIO · 
·. 6n6Jinorpaq>ttio ( 1193 CChIJIKH), nonepxHOCTb paccMaTpttnaeTc.si n:pocTO KaK rpa
~HHqHoe YCJIOBHe' (V/ := 0). AKTHBHaY ~e rronepxHOCTb, npHBOA51ID;~51 K ypanHe-. -. . . , . . ,· _n. ..-.. .•· .... ' . . . ·, . . . . .. 

HH51M THna (21) ___.:. (24), naX<e II JIHHe~HOM npn6mfaceHHH AR.II ypanHeirnii nepe
HOCa BCCrAa a) npu:BOAHT K q>H3HKo.:.xHMHqecKH HHTepecHhlx cnTyao;H.IIX-K He
JIHH~iittoii CHCTeMe ypanHeHHH, 6) B03HHKHOBCHHIO «XHMHqecKoro npeMeHn» 

. ' ,. . . . . . . . : I ... , •. , • 
(C¥. TaKX<e [20 ]) • • ' · · · · · ... ' · · / . 
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<l>e,111HHH B.K. Pl7-95-95 
Ilpo~eCCbl nepeHoca B cpe,1ax C aKTHBHOH KOMnOHeHTOH 

B patiare KpancO H3JIO:lKeH MeTO,tl Bb!BO,tla sq>q>eKTHBHOl'O raMH.1lbTOHHaHa OTICpblTOH CHCTeMbl 
a,1cop6a'i' - a,1cop6eHT. C npHBJieqeHHeM Bb!Be,tleHHblX HaMH paHee q>opM)'JI ,I:IJlll CKOJX)CTH ll,I:ICOp-
6~HH u ,1ecop6~HH ypasaemtll nepeHoca ,I:IOnOJIHlllOTCll ypasHeH!:feM, _OnHCb!BalO~HM KHHeTHK)' 
cop61\HH. ,lJ;a:lKe s JIHHeiiaoM npH6JIHJKeHHH AJIH raao-, I'H,llpo-, MamHTom;wo,1HHaMHKH so scex 
HeTpHBHaJlbHblX aa,1aqax MbJ npHXO,I:IHM K HeJmHeHHOH CHCTeMe ,t1H<l>4>epeH~HaJlbHblX ypaaHeHHH, 
BO3HHKHOBeHHe B CHCTeMe «XHMHqCCKoro• BpeMeHH l'n o6)'.CJiaBJIHlllleT HaJIH'IHe pa3JIHqHblX pe:lKH-

~OB B nOTOKe: BOJIHbl KOH~eHTpa~HH, aanpHMep,' npH l'n < t. IlOAXO,I:1 no,1po6HO HJIJIIOCTJ>HpyeTCll . 

Ha, npHMepe ra30,I:IHHaMHKH H O,I:IHO~eHTJ)OBOH cop6~HH A -+ [A) H Kpanco Ha npHMepe ,t1Byx~eHT
posoi1 cop6~HH A2-+ 2[A] BnpH6JIH:lKeHHHCpe,t1HeronOJ1llWJlld = 2.IlO,tlXO,I:IB,I:IOCTaTOqHOHMepe. 

• I • • 

npocro MO:lKeT 6&1Tb npHMeHeH ,I:IJlll KBa3HO,I:IHOMepHblX cop6eHTOB (nOJIHMep&l, a-cnupan&, AB-
MOJieKyJia )J;HK, rne· Yai1c H Y110c HaMH BblqHCJleHbl TOqHO) H d = 3 (a,1cop~Hll KpHCTIIJIJlaMH, 

MeOJIHTaMH). , 

Pa60Ta BblnOJIHeila B Jia6opaTOpHH TeOpeTHqecKOH <l>H3HKH OHSlll npH no,mep:lKKe POCCHH
CKOl'O <f>oa,1a <l>ya,1aMeHTan&HbIX HCCJ1e,1osaHHH, rpaHTb_l N294-0101 l l 9 H N294-02-O6653-A. 

Ilpenp~HT Om,e,t1HHeaaoro HHCTHT)'Ta 11,1epH&IX HCCJie,1osaHH«: Jfy6aa 1995 

Ilepeso,1 asT~pa 

Fedyanin V.K. Pl7-95-95 
Transfer Processes for Media with an A,ctive component 

In this work the method is shortly described for obtaining the effective Hamiltonian for the 
absorbate - absorbent free system. With the help of the previously, by our group obtained, formulas. 
for the absorbing and desorbing speeds, the transfer equation must be completed with the equation 
describing the sorbtion kinetics. Even in the linear approximation for the gas-, hydro-, magneto
hydrodynamics, in all non~trivial problems one,has a deal with a nonlinear system of differential 
equations. The presence of the chemical time T ~ implies the existence of various regimes for the flux: 

concentrated waves for instance when Tn < t. The method is'described in detail, for the gas-dynamics 

and single centersorbtionA-+ [A] and summary presented for the two center A2 -+·2[A] sorbtion in 

the approximation of the average field ford = 2. Without big complicati~ns, the method can be applied 
for quasi-onedimensional sorbent.(polym~rs, ~-spiral, AB molecules, DNA, where Yagc and Ygce are 

exactly deducted) and d = 3 (crystals or meolits absorbtion). · · · 

The investigation has been performed at the Laboratory of Theoretical Physics under the support 
ofRFFl,JINR. ' 
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