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PacCMOTpeHa KHHeTHKa CJia6o He~eaJihHOH CHCTeMhl, IlOMem;eHHOH B 
CHJihHOe, nepno~nqecKH 3aBHC5IID;ee OT BpeMeHH IlOJie. BBe~eH 6a3HC KBa3H-
3HepreTnqecKHX COCT05IHHH, IlOCTpoeHHhIX B npeHe6pe)KeHHH B3aHMO~eHCTBH­
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The kinetics of faintly non-ideal quantum system located in time-depend­
ent periodic strong field is considered. The basis is introduced of quasi-energy 
states constructed with neglect to the intersystem interaction. It is shown that 
in the indicated basis one can describe the system using the kinetic equation, 
that generalized the well-known Pauli equation. The system-thermostat 
interaction is taken into account. Possible types of system equilibrium are 
considered. 
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1. Bnep;emrn 

HacTOH~alI pa6oTa Herrocpep;cTBeHHO rrpHMbIKaeT K [1] n ltCIIOm,oyeT BBep;eH­

Hble TaM orrpep;erreHn.s: It rrorry"IeHHble peoyrrbTaTbl. 

. IJ;errb HaCTOH~eii: pa60Tbl - 0606~1tTb OCHOBHOe KHHeTll"IeCKoe ypaBHeHite 

Ilayrrn [2] Ha ,crry"Iaii: CltCTeMbl, Haxop;.s:~eii:c.s: B CltJibHOM, rrepHO/];ll"!eCKOM BO Bpe­

MCHH rrorre. Hccrrep;yIOTCJI KaK lt0OJIItpOBaHHble, TaK It BOa~Mop;eii:CTBYIO~He C Tep­

MOCTaTOM CltCTeMbl. 

2. O6'1,eKT 0IIHCaHira 

PaCCMOTpltM CltCTeMy C raMHJibTOHltaHOM HO, He 0aBHCH~ltM OT BpeMeHit, 

OcHOBOli /];JIH ee OIIHCaHUH HBJIHeTCH HaJilt"!Ite y TaKOli CltCTCMbl IIOJIHoro Ha6opa 

ln° > co6cTBeHHblX BeKTopoB raM1tJibTOH1taHa H0 n oTBe"!aIO~Hx nM' a:iieprnii: -

E~. BeKTOpbI e-itE~ Jn° > HBJIHIOTCH peweHHHMlt ypaBHeHHH illpep;nHrepa (t -
BpeM.s:).· Ta1mM o6panoM, COCTOHHHH Jn° > CTaIIHOHapHbI. IloaTOMY OCHOB~blM· 

o6'beKTOM OIIHCaHmi' HBJIHIOTCH Bepo.s:THOCTH p~ HB.XOlK/];eHn.s: CltCTeMbl B COCTOH­

Hltlt in°>. Ha HOblKe MaTpHilbl IIJIOTHOCTH no p;naroHaJihHble (B' 6atince in° >) ee 

arreMeHTfd, B COCTOHHltlt paBHOBeCHH p;rr.s: OIIItCaHUH ltOOJinpoBaHHOli CltCTeMbl nc­

IIOJib0YeTCH MIIKpOKaHOHit"!eCKOe pacrrpep;erreH1te; /];JIH CltCTeMbl, KOHTaKTHPYIO~eu 

c TepMocTaToM - pacrrpep;erreHne Th66ca [3]. Ecrrn K .raMnJibTOHitaHy ·no nMe­

eTc.s: MaJialI rrorrpaBKa V, Bepo.s:JHocTH p~ cTaHOBHTCH q>yHKIIHHMH_ BpeMeHn. Hx 

/J;IIHaMllKY OIIllCblBaeT OCHOBHOe KllHeTH"IeCKOe ypaBHeHne: Ilayrrn •. 11 PII t' -+ 00. ero 

peweHHH acnMIITOTlt"ICCKlt CTpeMHTCH K MHKpOKaHOHlt"IeCKOMY pacrrpep;erreHllIO, ' 

PacCMOTpllM Terrepb CllCTeMy C raMUJibTOHltaHOM H(t), 0aBHCH~ltM OT Bpe­

MCHH rrepnop;u"!eCKII, c rrepnop;oM T = 211' /ft. OcHoBoii: p;rr.s: ee orrncaHn.s: HBJIHeTc.s: 

HaJIH"!He y TaKOii: cncTeMbx'rrorrHoro Ha6opa In > KBao1taHepreT1t"!ecK1tXcoc;:ToHH1tii: 

(K8C) ra.MIIJibTOHUaHa H(t), OTBe"IaIO~ux HM KBaonaHeprnii: En It rrepnop;n"!ecKu 

0aBHCH~Hx OT BpeMeHH t-K8C ln(t) >•[l]. BeKTopbI e-itE"ln(t) > HBJIHIOTCH 

peweHHHMll ypaBHelmH illpep;HHrepa. IloaTOMY B Ka"IeCTBe ,QCHOBHblX o6'beKTOB 

orrncaHHH Bbl6epeM BepOHTHOCTH Pn HaxOlKp;eHHH cucTeMbl B COCTOHHHH ln(t) > B 

MOMeHT BpeMeHn t. _Ha H0blKe MaTpHilbl IIJIOTHOCTH aTo,p;naroHaJibHble (B 6aouce 

ln(t) >) .ee orreMeHTbl, Ecrrn K raMHJibTOHHaHy H(t) HMeeTCH Marrair rrorrpaBKa 

V(t), BepOHTHOCTU Pn CTaHOBHTCH <PYHKIIHHMH BpeMeHit. Hx /];ltHaMUKY yp;o6Hee 

Bcero OIIHCblBaTb, nepexop;.s: K HT-IIpep;CTaBJieHllIO [lj, 

3. Ilpnm~rr p;eTam,Horo panHonecrur 

PaccMOTpHM CltCTeMy, OIIltCblBaeMyIO rrepnop;It"!eCKHM BO BpeMeHH raMHJibTO­

HllaHOM H(t) +V(t) nrrn, B HT-rrpep;cTaBrreHHH, raM1tJibTOH1taHoM 

HT+ VT(t), 

rp;e VT(t) - MaJiair rrorrpaBKa K HT, OrrepaTop VT(t) rrepnop;n"IeH It apMH'J:'OB: 

00 

VT(t) =. L Vke-ikOt ' 
k--oo 

(1) 



I 

I 
I 
I B COOTBeTCTBIUI c'(l), (2) n <J>opMynaMn (52), (54) pa60Thl [1], CKOpOCTb Wmn 

nepexoµ;a no COCTO.!IHIDI m B COCTO.!IHne n B nepBOM nop.!Ip;Ke no BOOMy~eHnIO 

paBHa: 

Wmn = 
00 

'"' W(k) L..J mn, 
k=-oo 

w!;! = 21rl < nlVilm > 1
2i(En - Em - kn) (3) 

lfo (2), (3) cneµ;yeT, 'ITO 

w!;! = wt;;;> , Wmn = Wnm • (4) 

CooTHOilleHIDI (4) .IIBll.!IIOTC.!I o6o6~eHneM npnm:~nna µ;eTanbHOro paBHOBecn.!I Ha 

cny'IaH cncTeM C raMnllbTOHnaHOM, nepnop;n'IeCKn OaBnC.!I~nM OT BpeMeHn. 

' ' ' 

4. K1rneTlf'IecKoe ypaBHemie µ;llll II30lIIIpOBaHHOH CIICTeMhl 

PacCMOTpnM cncTeMy, nMero~yro B HT-npeµ;cTaBJieHnn raMnJibTOHnaH (1). 
IIocxonhKY cxopOCTb nepexoµ;a no cocTO.!IHIDI m B cocTO.!IHne n noBeCTHa, oa­

nn111eM ypaBHeHne 6anaHca p;ll.lI BeI?OJITHOCTeii Pn Haxo:iKp;eHn.!I B cocTO.!IHn.!IX n: 

8 '· 
8tPn = L(PmWmn - PnWnm) • 

m 

(5) 

Mhl npeµ;nonaraeM, 'ITO Hep;naroHanbHhle BJieMeHThl MaTpnqhl nJIOTHOCTn Pmn(t), 
m =/ n, TO:lKp;eCTBeHHO paBHhl Hynro, KaK BTO o6hl'IHO µ;enaeTC.!I npn BhlBOp;e OCHO­

BHOro KnHeTn'Iecxoro ypaBHeHn.!I. IlpocTe-ii:111ee o6ocHOBaHne - npn~nn xaoTn~ 

oaqnn <I>~, Bocxoµ;.11~nii K npn~:imy ~onexyll.lipHoro xaoca BonhqMaHa [2]. Bonee 

cTporoe µ;oxaoaTeJibCTBO onnpaeTc.!I Ha Ty nnn nHyro npoqeµ;ypy coxpa~eHHoro 

onncaHn.!I [4, 5]. 
IIoµ;cTaBJI.!I.!I (3) B (5) n y'InThlBa.!I ( 4), nony'IaeM OKOH'IaTeJibHYIO <J>opMy Kn­

HeTn'IeCKOro ypaBHeHIDI p;n.!I noonnpoBaHHOH cn~TeMhl C raMnJibTOHnaHOM, nepn­

oµ;n'IeCKn OaBnC.!I~lIM OT BpeMeHn: 

8 00 I 
8tPn = L L(Pm - p'.')I < nlVklm > 12o(En-'- Em - kn). (6) 

k=-oo m · 

5. Snomon;IDI nnorrIIponaHHoii cIIcTeMhl. 

lfoy'InM CBOHCTBa pe111eHnii ypaBHeHIDI (5). 
Ilpe:iKµ;e Bcero, no (5) cneµ;yeT coxpaHeHne nonHon BepoJITHOCTn: 

LPn(t) = LPn(O) = 1 
n n 

, (nocneµ;Hee no paBeHCTB (7) nocTynnpyeTc.!I). 

BBep;eM BHTpOilllIO s, OTBe'IaIOllzyIO µ;naroHallbHOH MaTpnqe nnoTHOCTn Pn: 

S = - LPnlripn.• 
n 

Iloµ;cTaBJI.II.!I (8) B (5) n y'InThlBaJI (7), (4), Haxoµ;nM: 

2 

(7) 

(8) 

:·1 

,,I 

dS 1 
dt = 2 LWmn(Pm-' Pn)(Inpm - lnpn)?: 0. 

nm 
(9) 

ThKHM o6paooM, µ;a:iKe. npn Hann'Inn BHenmero nepnoµ;ll'Iecxoro Bo BpeMeHn 

noll.lI, noBeµ:'eHue noonnpOBaHHOH cncTeMhl, noµ;'IllH.!Iro~eHC.!I (5), Heo6paTUMO. 

Ilpn BTOM ~; = 0 Jilllllb B TOM cny'Iae, xorµ;a p;ll.lI JII06bIX p;Byx COCTO.!IHnH m n 

n, p;ll.lI KOTOpbIX Wmn =/ 0, BhlnOJIH.!IeTC.!I COOTHOllleHIIe Pm = Pn• Y'IHThlBa.!I (3), 
npnxoµ;nu K BhlBOp;y: aHCaM6Jib noonnpoBaHHbIX cncTeM CTpeMUTC.!I x paBHOMep­

HOMY pacnpeµ;eneHIIIO Ha KBa:JneHepreTn'IeCKOH noBepXHOCTn. 

6. PanHoBecIIe II30lIIIpOBaHHoii cncTeM!>I 

PacCMOTpeHHOe B KOHI~e npep;hlp;y~ero paoµ;ena paBHOBeCHoe COCTO.!IHne onn­

ChlBaeTC.!I He OaBnC.!I~nM OT BpeMeHll pellleHneM, o6o6~aro~nM Ha nep~oµ;n'Ie­
cxnii cny'Ian MnxpoKaHOHll'Iecxoe pacnpeµ;enemie: 

Pn=z-i f 6(En-E-kn) 
k=-oo 

(10) 

rµ;e z, E - KOHCTaHThl. lfo (7), (10) cneµ;yeT, 'ITO 

Z(E) = L f o(En -E-kn). 
n k=-oo 

(11) 

Byµ;eM µ;eJIHTb KBaHTOBO-MexaHll'Iecxne cnCTeMhl Ha µ;Ba KJiacca. 

Ecmr nop;c'InTaHHoe c noMO~bIO (11) Z(E) < oo, 6yµ;eM Ha:JhlBaTb cncTeMY 

KBa□nTepMoµ;nHaMII'!ecxoii, nnn KT-cncTeMon. K KT-cncTeMaM OTHocnTC.!I RH­
caM6Jib TO:lKp;eCTBeHHhlX HeBOaIIMOp;eiicTBYIO~nx R-ypOBHeBhlX cncTeM, rµ;e · R < 
00. B Ka'!eCTBe peanbHOro npUMepa MO:lKHO npIIBeCTII nop;CIICTeMy BJieKTpOHHhlX 

CnlIHOB B nepnop;ll'!eCKOM MarHIITHOM none, noµ;cncTeMy ,"µ;ByypoBHeBbIX aTOMOB"' 
pacCMOTpeHHyro B [6], n T.µ;. 

Ecmt Z(E) = oo, 6yµ;eM Ha:JhlBaTb cncTeMy noTOKOBoii. IIoxa:iKeM, 'ITO cn­

CTeMa N 6eccnIIHOBhlX HeBOaIIMop;enCTByro~IIX 'IaCTIIq JIBll.lieTC.!I noTOKOBOH. ,[(en-.' 

CTBIITeJibHO, nyCTb ii - o&beM, OaHIIMaeMhlll CIICTeMoii, M __,_ Macca 'IaCTIIq, 1i 
- nocTOJIHHaJI IlnaHxa, p -IIMnYJibC, N - 'IIICJIO 'IacTnq B cncTeMe. Torµ;a 

{N!Z(E)}k=~ f jd3p6(PM
2 

-E-kn)~ 
, (21r1i) k=-oo 2 

- 3 VM• , -~ L (E + kn)' = oo • 
2• 71' 1i k'?,-E/0 

llMeHHO oµ;ecb Ha'IIIHaeTC.!I Ka'IeCTBeHHoe OTJIII'Ille CIITyaqnn OT CJIY'Ja.!I He oa­

BIIC.!I~ero OT BpeMeHU raMIIJibTOHllaHa. BoJibllIIIHCTBO <l>noll'IeCKIIX CIICTeM OTHO­

CIITC.!I K KJiaccy noTOKOBhlX. B noonnpOBaHHOH :lKe noTOKOBOH CIICTeMe PaBHO~ecne 

HeBOOMO:lKHO. Ilponcxoµ;nT'oaceneHne ypoBHen co Bee 6onee 111npoKHM cnexTpoM 

KBa:JIIBHeprnii. IlpaKTII'IeCKII BHeprIDI no TaKOII ClICTeMhl Ha'IHeT OTTeKaTb oa 

C'IeT BOaIIMoµ;encTBII.II C TeM IIJIII IIHhlM TepMOCTaTOM, HanpHMep, C BJieKTpoMa­

rHUTHhlM noneM. B peoyJibTaTe MO:lKeT YCTaHOBIITbC.!I PaBHOBecne, HO PaBHOBecne 
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noToKoBoe. 0Ho J:IOCTllraeTcJI npll paBeHCTBe noToKa 0Heprllll, OTTeKarom;eii B Tep­

MOCTaT, ll noToKa :meprllll, noTpe6lll!eMoii oT nepeMeHHoro nolllI, 06ycrroBirnI1Iero 

OaBllCllMOCTb raMllllbTOHllaHa OT BpeMeHll. ,Il;rrJI KOllll'IeCTBeHHoro OilllCaHllJI IlOTO­

KOBOH CllCTeMbI He06XO):\llMO y'IeCTb B KllHeTll'IeCKOM ypaBHeHllll BOallMO):leiicTBlle 

C TepMOCTaTOM. 8TO 6y):leT C):lellaHO B Clle):ly10m;eM pao):lerre. 

PaccMoTpllM Tenepb KT-cllcTeMbI. ,il;lllI ROOlIRpoBaHHo:ii KT-cllCTeMbI cym;e­

CTByeT CT~llOHapHoe peI1IeH1Ie (10), (11) ypaBHeHllJI (6), K. KOTopoMy CTpeMJITCJI 

OaBllCJilll;lle OT BpeMeHll pellleHllJI. IlycTb CllCTeMa CO):lep:lKllT TepMO):lllHaMll'IeCKll 

6ollbIIIOe, 'IllClIO 'IaCT~ N. Ilpll 0TOM paCCTOJIHllJI Me:lKJ:IY ypoBHJIMll CTpeMJITCJI 

K Hyrr10, ll E ~ N [3]. IlolIO:lKllM B (10): En= Nen; E = Ne. B peoyrrbTaTe 

norry'IRM 

00 

. 

00 

1 ( H!) Pn=z-1 E t5(Nt::n-Nt::-k0.)=z-l E Nt5 en-t::-N f::! 

k=-oo k=-oo 
00 

f::: (Z0.)-1 j d<fit5(en - t:: - ¢) = zln , (12) 
-oo 

ri:1e OHaK f::: OOHa'IaeT acllMilTOTll'IeCKOe paBeHCTBO npll N -+ oo. AHarrorll'IHO llO 

(11) HaXO):lllM 
I N 
Z= 0,' N=El, 

n 
(13) 

TO eCTb N - 'Illcrro cocToJIHllll Ha KBao1I0HepreT1I'IecKoii: noBepXHOCTll. 0KoH'Ia­

.T~llbHO HaxO):lllM llO (12), (13): 
1 

Pn= fl• (14) 

TaKllM' o6paooM, B llOOlllipOBaHHOll 'KT-cllcTeMe, 1IMe10m;eii: TepMO):lllHaMll'IeCKll 

60llbIIIOe 'IllClIO CTeneHeii: CB060):lbI, ycTaHaBllllBaeTCJI paBHOMepHOe pacnpei:1erre­

Hlle B npocTpaHCTBe COCTOJIHllll. 8To COOTBeTCTByeT pacnpei:1erreHlllO Th66ca c 

6ecKoHe'IHo 6orrbI1Ioii: TeMnepaTypoii:. 

PearrbHbie KT-cRC'i-eMbI BOaRMO):leii:cTBYIOT c TepMocTaToM. Ilorry'IeHHbIH Bbl- . 

Ille peoyllbTaT (14) npllMeHllM K HllM, ecrrll xapaKTepHOe BpeMJI r ycTaHOBlleHllJI 

paBHOMepHoro pacnpei:1erreHllJI oa C'IeT BOallMO):leiicTBlllI Me:lKJ:IY BHyTpeHHllMll CTe­

neHJIMll CBo6o):lbI MHoro MeHbUie xapaK-repHoro BpeMeHU r• llOMeHeHRJI Pn oa C'Ie; 

BOallMO):leHCTBlllI C TepMOCTaToM: 

T·<< T• 1 { 
1 }' r~max -- . 

m,n Wmn 
(15) 

,il;lllI Oilpe):lerreHllJI r• Heo6XO):lllMO y'IeCTb BOallMO):le:iicTBlle CllCTeMbI c TepMO~Ta­

TOM. Ecrrll ~pRTepllll (15) He BbinorrHJieTCJI, KIIHeTRKa KT--cllCTeMbI J:IOlI:lKHa cTpo­

llTbCJI C y'IeTOM BOallMO):\eIICTBlllI C TepMOCTaTOM. 
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7~ K1meT1I'IecKoe ypaBHemrn )l;ll.ll c11cTeMhl, BtlaJIMop;eiicTBYIOl.ll,eu c 
TepM0CTaT0M 

PacCMOTpllM 1Iccrrei:1yeMy10 HaMll CllCTeMy ll TepMOCTaT _KaK e):lllHYIO KBaHTOBO­

MexaHll'IeCKYIO ·cllCTeMy. IlycTb llHJ:leKCbI n, m ... HyMepy~T K8C llCXOJ:IHOH cll­

CTeMbI, llH):leKCbI a,~ ... - co6cTBeHH~e COCTOJIHllJI TepMOCTaTa. Tori:1a COCTOJI­

HllJI IlOlIHOH CllCTeMbI HyMepy10T MYllbTllllH):leKCbI na, m/3 . . . . 06ooHa'IllM 'Iepeo 

R,,.a, ):\llarOHallbHbie a~eMeHTbI MaTpll~bI IllIOTHOCTll IlOlIHOH CllCTeMbI. 8Tll Berrll­

'IllHbI onpe):lelll!IOT BepOJITHOCTb HaxO:lK):leHllJI llCXO):IHOH CllCTeMbI' B COCTOJIHllll n 
ll O):IHOBpeMeHHoro HIDCO:lK):leHllJI TepMOCTa-i-a B COCTOJIHllll a. B COOTBeTCTBllll C 

(5),_ R,,."' no):l'IllHlIIOTCJI KllHeTII'IeCKOMY ypaBHeH1I10: 

:t R,,.a, = E ( Rm/3 W ,,;/3,na, - ,Rn"' Wna,m/3) , 
m/3 

(16) · 

~):le Wna,m/3 - CKOpOCTb nepexo):\a llO COCTOJIHllJI na B COCTOJIHlle m/3. B COOT­

BeTCTBllll C (4): 

· Wna,m/3 = W m/3,na · (17) 

By):leM Tenepb norraraTb, 'ITO TepMOCTaT HaxO):lllTCJI B CTa~llOHapHOM COCTO.IIHllll, 

ll npeHe6pe2KeM BlllllIHlleM,llccrrei:1yeMoii: cllCTeMbI Ha TepMocTaT: 

R,,."' = PnRa, 
a 
8tR"' = 0 ER"'= 1. 

0, 

(18) 

Ilo):ICTaBllM (18) B (16), npocyMMnpyeM no all Y'ITeM (17). B peoyrrbTaTe ~orry-

'IllM. 

ri:1e 

a . . 
8tPn = E(PmWmn - PnWnm) , 

m 

Wmn = ER13Wm/3,no,, 
0,/3 

Wmn =f=. Wnm • 

(19) 

(20) 

IlycTb onepaTop BOallMO):le:iicTBlllI CO):lep:lKllT ):\Ba 'IlleHa: V, OilllCbIBaIOlll;llll BOa­

llMO):le:iicTBlle BHYTPll 1Iccrrei:1yeMo:ii CllCTeMbI, ll U, on1IcbIBa10m;1I:ii BOallMOJ:leHcTBlle 

CllCTeMbI C TepMOCTaTOM. B HT-npe):ICTaBlleHllll: 

< m/31Vi + Uk Ina >=< m!Vkln > t513a+ < m/31Uklna > 

Jfo (;J), (20), (21) HaXO):\llM 

Wmn = 271' I: {I< nlVilm > 1
2 

+ 
k=-oo 

+2Re[< nlVilm >ER"'< nalUklma >l}t5(En - Em - kn)+ 
0, 

(21) 

+21r f: ER/31 < nalUklm/3 > l
2
t5(En - Em+ i:..:. Ep ~ lcn) ' (22) 

k=-oo a/3 

ri:1e 'IepTa ooHa'!aeT. KOMnrreKcHoe conpJI:lKeHlle, Re - i:1e:iicTBllTellbHy10 'IaCTb; En 
- KBa:Jll0HeprRJI K8C In>, Ei - 0Hepr1IJI cocTOHHllJI la>. 
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Ypaimemre (19) (B 6orree nogpo6Ho:ii: aanIICH - (22))· JIBJIJ!eTCJI IICKOMhIM KII" 
• u . u 

IIeTII"IeCKllM ypaimeHIIeM AJIJI CIICTeMhI, BOail:MogeIICTByro~eII C TepMOCTaTOM, 
1 

EcrrII TepMOCTaT'uaxogIITCJI B paBHOBecIIII, crregyeT norro:lKIITI.: 

- E*} - z-1 exp{-_!!. ' R"'- • 0 
E*} z. = I>xp{- C: ' 

/3 

rge 0 - TeMnepaTypa TepMocTaTa B 0Hep_reTII"IeCKIIX ~IIHm~ax. 

lfoy"IIIM HeKOTOphie crregcTBII!I (19) - (22). 

(23) 

Ilpe:lKge ~cero, IIO (19), KaK II IIO (5), crregyeT coxpaHeHIIe norrHo:ii: BepoJITHo­

CTII, TO 'eCTI, (7). 
,Il;arree, (22) noOBOJIJ!eT 011eHIITI, xapaxTepHoe BpeMJI BOail:MogeiicTBllJI IICCJie­

gyeMOH CIICTeMbl: C TepMOCTaTOM r•' IICilOJibOOBaHHOe npII HaTIIICaHIIII KpIITepIIJI 

(15) IIaorrIIpOBaHHOCTII KT-cIIcTeMhI: 
I 

• . { 1 } T ~min --- , 
m,n Wmn 

(24), 

rge 

Wmn = 21r L f: R/31 < nalUklm,8 > 12c(En - Em+ E: - Ei,- kn) . (25) 
0,/3 k=-oo 

Hax0He11, nocxorri,xy la > JIBJIJIIDTCJI co6C'I'BeHHhIMII BeKTOpaMII raMIIJibTOHII-

' aHa TepMOCTaTa, IICITOJibayeMhiii° nogxog IlOOBOJIJieT npocTO ormcaTb o6MeH 0Hep­
rIIell Me)Kgy IIccrr~yeMoii cIICTeMoii II TepMocTaTOM. ,Il;eiicTBIITeJII.Ho, Korga CII­

cTeMa B 11erroM, BKJIID"IaJ:I TepMOCTaT, nepexogIIT 1m COCTOJIHIIJI m,8 B COCTOJIHIIe 

na, 0HeprIIJI TepMocTaT;;, IIaMeHJieTcJI Ha, BeJill"IIIHY E: - Ei,, CxopocTb 0Toro 

npo11ecca paBHa Wmf3,no,• BepoJITHOCTb ero pearrIIa~II paBHa Rm/3 = PmR/J, 
Ilo0TOMY KOJIII"IeCTBO 0HeprIIII, norrro~aeMOll TepM?CTaTOM_ B ~IIHIIey BpeMeHII, 

paBHO: 

Q = L (E: -E'p)Rf3pmWmf3,no,, (26) 
na,m{J 

IIJIII, c y"IeToM (21 ): 

Q = L f: (E:-Ei,)pmR/31 < nalUklm,8 > 12c(En-Em+E:-Ei,-kn). (27) 
na,m{Jk=-oo 

EcrrII TepMOCTaT HaxogII~CJI B OCHOBHOM COCTOJIHllll: Ro, = Co,o, Eo = o, EJ ~ o, 
TO Q ~ 0. 

Pa6oTa BhIITOJIHeHa npII noggep:lKKe PoccIIiicxoro ¢oHJ1a<!>yHJ1aMeHT3JlhHHX 

HCCJie,llOBaHHH . (npoeKT 93 - 02 - 2535). 
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