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1. Mo)J.enb. TiocJle XHMH'ICCK0ro pa3Jl0)KCHHH flJl0TH0ro B3pbIB'laToro BCUICCTBa (BB) Ha q>pOHTe ,n:eT0Ha!\H0HHOli: BOJlHbl 

o6pa3ylOTCH npo,n:yKTbl B3pb!Ba (TIB), npe,n:cTaBJJHIOUIHC HepaBH0Bec11y10 CMeCb OT,.O:eJlbllb!X KOMIIOHeJIT0B. TaK, nanpHMep, 

reKcoreH C3HsNsOs pa3naraeTCH Ha H2, 02, N2, CO, NO, CO2, H2O c Bb!CB06o)K,n:eHHeM 3Hep·r1111, paauoli: Ka.JJOpHli:

HOCTH BB . B pe3yJJbTaTC 3TOrO B TO'IKe )Kyre ace KOMIIOHCHTbl HaXO,.O:HTCH B ra3oo6pa3HOM COCTOHHHH npH ,n:aBJlClfHHX 

P;:::;:20- 40fTia " TeMnepaTypax T:::::3000-4000K [l ]. Bee Mo,n:entt, onttcbrna1011111e noae,n:eHHe IIB nocJ1e B3pb1aa, MO:lKHO 

pa3,n:eJIHTb Ha HeCKOJlbKO THIIOB B 3aBHCHMOCTH OT TOro, HaCKOJlbKO IIOJJH0 OHH Y'IHTb!BalOT q>H3H'leCKHC H XHMH'ICCKHe 

CBOACTBa KOMII0HeHTOB. B MO,n:em:ix nepaoro llOKOJleHHSI pa3,n:eneune IIB Ha KOMllOHeHTbl OTCYTCTByeT. Tipo,n:yKTbl B3pb1Ba 

paccMaTpHBalOTCH KaK CnJJOWHaH ra30BaH cpe,n:a, CB0li:CTBa KOTOpoli: onpe,n:eJIHIOTCH HeKOTOpb!M ypaBHeHHeM COCTOHHHH 

(YPC) [2] . Iloae,n.eHHe TIB nocne B3phrna onHCb!BaeTCH CHCTeMoA 3aK0H0B coxpaHeHH.11. qHCJieHHble 3Ha'leHHH napaMeTpOB 

YPC no,n:6Hpa10TCH TaK , 'IT06bl 6b!JIH OllHCa.tlbl X0TH 6bl 'laCTH'IH0 3KcnepHMCHTaJibHble ,n:attttble. B 3KCnepHMCHTax, KaK 

npaBHJJ0, H3MepHIOTCH CK0pOCTb ,n.eTOHfill.HOHHOil: B0JlHbl D H MaCC0BaH CKOpOCTb U B TO'lKe :>Kyre. EcTb 3KCnepHMCHTbl 

[31, B K0TOpb!X H3MepHIOTCH TaK:lKe TpaeKTOpHH IIB B IIJlOCKHX o6pa3Qax, KaJIOpHli:HOCTb BB, MeTaTeJlbHble CBOlkTBa HJlH 

TeMnepaTypa fl] . O,n:naKo, T0'IHOCTb H3MCpCHHH 3THX aeJJH'lHH 'laUJ,e ecero tte BblC0Ka. B M0,.0:CJIHX BT0poro II0K0JlCHHH 

.n.enaeTCH II0llblTKa .y'leCTb MH0£'0KOMII0HeHTHOCTb TIB npH C03,D;aHHH ypaBHeHH·H C0CT0HHHH (4,5]. IlpH 3T0M CMeCb npe,n:

nonaraeTCH paBHOBecuoA 110 ,n:aBJJeHHHM H CK0pOCTHM . J1 XOTH 3TH orpaHH'IeHHH ,ll.OBOJlbHO )KeCTKHe, TeM He Mettee, TaKOA 

no,11.xo,n: ll03BOJ1HeT nocTpOHTb YPC C HCMOHOT0HH0il: 3aBHCHMOCTblO K03q>q>HQHeHTa a,n:11a6aT1.f'IHOCTH N = ( ~ 'i::) S OT 

IIJIOTHOCTH - HaKOHeQ B MO,.O:CJlHX TpeThero n0KOJJeHHH IIB 6y,n;eM paCCMaTpHBaTb KaK 11epaBHOBecuy10 CMeCb B3aHM0,n;eA

CTBYIOlllHX .upyr C ,upyroM KOMII0HeHTOB. O,n;HaKO, H B 3THX M0,D;eJJHX B03HHKaCT tteo6xo,n;HMOCTb B 11eKOTOpo11 cxeMaTH3aQHH 

<l>tt3H'ICCKHX npOQCCC0B. PacCMOTpHM TaKylO M0,ll.CJlb. By,n;eM HCXO,D;HTb H3 Toro, 'ITO <i>POHT H0pMaJibHOA ,n;eT0HaQH0HH0J:l. 

BOJJHbl pac11pocTpaHHCTCH 110 IIOCTOHHHOMY q>oHy C IIOCTOHHHOA CK0pOCTblO. TiocTOHHCTBO q>o11a B CJiy'lae MH0£'0KOMn0-

HeHTH011 cpe,n.bl 03Ha'taeT, 'ITO see K0M11011e11Tbl 11axo,n;HTCH B paaHosecHH ,n;pyr c ,upyroM: P;° = P0
, P;° = 0, TP = T° . 

By,ueM C'tHTaTb, 'ITO XHMllHK HMeeT 11ynesy10 T0JIUJ,HHY H ece XHMH'leCKHe peaKQHH pa3JJ0:lKeHHH BB llpOHCXO,ll.HT MrHO

BeHHO B 30He XHMIIHKa. J13 H3BeCTll0£'0 <t>aKTa, 'ITO CKOp0CTb D HOpMaJibHOA ,UeT0HaQH0HHOA B0JIHbl IIOCT0HHHa, cne,n:yeT 

'ITO ,!);OJl:lKHa 6h1Tb IIOCTOHHHOH " CKOpOCTb pa3pbrna s Ka)K,U0M KOMllOHeHTe, T.e. D; = D. Cne,uoBaTeJibHO, IIB HBJIHIOTCH 

HepaBH0BecttoA CMCCblO C P; i P, U; i u' T; i TH o6Mell HMIIYJJbCOM H 3Heprttei\: Me:lK,n:y KOMIIOHeHTaMH Ha'IHHaeTCSl Ha 

<i>POHTe .n,eT0HiUJ,H0HH0A B0JlHbl. CooACTBa Ka:lK,n.oro K0MIIOIICHTa OIIHCbIBaIOTCH CCB0HM• HH)l,HBH,n:yaJibHblM ypaBHettHeM 

COCTOHHHH , a CMCCb B QeJlOM ypaatteHHH COCTOHHHH He HMeeT. 

2. YpaBHCHHJI MO)J.enH. PaccMOTpHM M0,D.eJJb MH0£'0KOMIIOHeHTHOil: cpe,D;bl 11pewio)KeHHYIO B (6]. _O rpaHH'IHMCH AJIH 

IlpDCTOTbl 0,D;HOMepm>iM Te'leHHeM c IIJJOCKOA CHMMeTptteA. 3aKOHbl coxpaneHHH i-ro K0MII0HeHTa HMeIOT BHA 

ao:;pi ao:;p;Ui _ 
0 at+ ax - ' 

aaipiUi aa;p;Ul aa;Pi aaiFs; _ R _ 
0 at + ax + ax + ox a , ' - ' 

(1) 

(2) 

(3) 

r.n,e a; - OO'heMHaH K0HQeHTpaQHH, Pi - IIJl0TH0CTb, U; - CK0p0CTb, pi - .n,aBJieHHC, Ci - YAMbHaH II0JlHaH 3HeprHH. <l>yHKI\HH 

R; " <I>; , onpe.n,eJJHeMble napHblMH o6MeHaMH Me)K,n:y K0MII0HeHTaMH, a C0OTBeTCTBHH c [6] HMeIOT BH)l, 

N 

Ri = LaiRii, Rii = O:;j{Uj -U;)/rg, 
j=l 

(4) 

(5) 

r,11.e N - 'IHCJlO BCCX KOMII0HCHTOB CMCCH, O:ij = Otji, b; j = bji , Ci.j = Cji - BpcMena penaKCaQHH CK0pOCTCH .uasJieHHJ:l. H 

Tel\mepaTyp TaK>Ke yJJ,OBJieTBOpH!OT YCJlOBHHM B3aHMHOCTH OH3arepa 

(6) 

8 pe3yJlbTaTe ,YCJlOBHJ:l. B3aHMHOCTH Rji H <Pj i Y.UOBJleTBOpHIOT ycJIOBHSIM 

(7) 

<I>yHKQHH A; 03Ha'laeT pa6oTy, cosepwe1111y10 tla)l, i-M KOMIIOHeHTOM .n:pyrHMH K0MIIOHeHTaMH H onpe.n,eJUl.eMYIO yp_aB

HeHHeM 

N 

A;= 0 .5 L OtjRji(U; + Uj), (8) 
j = I 

Cl>yHKQHH <Psi 03Ha'laeT CHJJY 803.n,elkTBH.ll CMeCH B QeJl0M Ha i-J:l. K0MIIOHeHT, a q>yHKQHH Qsi - onpe.n,eJJHCT II0T0K 3HeprHH 

OT CMCCH K i-My KOMIIOHenTy. 01111 0llpC,ll,CJlHIOTCH KJJacTepuoA <t>opMOH B3aHM0,LJ,eli:CTBHH i-ro K0MIIOHeHTa co CMeCblO H B 

COOTBeTCTBHH C (51 HMelOT BH)l, 
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(9) 

(10) 

Y,i:i;eJibHaH noJIHaH 311epnrn c; CBH3aHa c y,i:i;eJibH0H BHyTpeHHeii 3Hepnieii E; tt y,i:i;eJibH0H K1rneTtt<IeCK0M 3Heprtteii 0.5U,2 
ypaBHeHHeM 

c; = E; + 0.5U;2 

K ypaBHeHtt:HM (1)-(5), (8)-(10) ,i:i;o6aBJIHIOTCH ypaBHeHHH C0CT0HHHH 

T; = T;(p;, E;). 

,l];anee K CliCTeMe ypaBHeHtt:H ,i:i;o6aBtt:M ypaBHeHJfH ,!l;JIH ofrheMHOH K0HIJ;eHTpau;tt:tt: li3 (6) 

p. (aa; + U aa;) + (U _ U)aa;P; _ 2 aa;Q; = 0 ' at ' ax ' ax ax . 

3aMbIKaeT CliCTeMy ypaBHeHtt:H ypaBHeHtt:e ,!l;JIH 6aptt:u;eHTptt:<ieCKOH CK0p0CTli 

U = (t a;p;U;) / (t a;p;) · 
i = l i = l 

(11) 

(12) 

(13) 

(14) 

(15) 

T.o. AJIH Ka)K,i:i;oro K0Mn0HeHTa noJiy<IaeTCH ctt:cTeMa 13 ypaBHeHHH c 13 HCK0Mb!Mlf cpyHKIJ;HHMH: a;, p;, U;, P;, F;, c;, E;, 
R;, Q;, <I>;, A;, T;, U. 
3. °YCJIOBHB: Ha ,z:i;eTOHaU,HOHHOH BOJIHe. PaccMOTptt:M CTau;tt:oHapHblli CliJibHblli pa3pbIB, Ha cppOHTe KOT0poro Bbl
,i:i;eJIHeTCSI 3Heprtt:H q. IIepeii,i:i;eM K aBT0Mo,i:i;eJibHOli nepeMeHH0H ~ = x - Dt, r,i:i;e D = canst. IIocJie cooTBeTCTByIOu~ero 
npeo6pa30BaHtt:H ypaBHeHtt:li (1)-(3) li liHTerpHp0BaHHSI Il0JIY<iHM ycJI0BHSI Ha cppOHTe ,!l;eT0Hau;H~HH0li B0JIHbl 

W;c; - a;Q; - a;U;(P; +Fi)= W;co; - ao;Q; - ao;Uo;(Po; + Fa;)+ q;, 

11HTerpnpoBaHne ( 14) ,i:i;aeT 

2a;Q; + 1'1" (P;(D - U;) ~a; - (U - U;) d;P;) d'f/ = 2ao;Qo; 
'11 T/ T/ 

(16) 

(17) 

(18) 

(19) 

K ypaBHeHHHM (16)-(19) ,i:i;o6aBJIHIOTCH ypaBHeHHe (9)-(12), (15)\ cha CliCTeMa orrpe,i:i;eJIHeT a,i:i;na6aTy )Kyre i-ro K0Mll0-
HeHTa. 'lHCJIO a,i:i;na6aT )Kyre paBH0 'IHCJIY K0Mil0HeHT0B N. Ha l<l\)K,!l;Oli a,i:i;na6aTe )Kyre ycJIOBHe KaCaHtt:SI H33HTp0nhl H 
a,i:i;tta6aThl )Kyre HMeeT BH,11; 

(20) 

HJIH, <ITO TO )Ke caMoe, 

W;=± ( 
fJP;) 
fJV; Si. 

(21) 

3Ha<IeHHH q; Hax0,!l;HTCH CJie,!l;yIOIIJ;HM o6pa30M. 9HeprHH CBH3H, K0T0paH pa3phrnaeTCSI npH XHMH<IeCK0H peaKIJ;HH, pacnpe
,i:i;eJIHeTCH Me)K,i:i;y KOMll0HeHTaMH nponopu;H0HaJibH0 HX MaCC0BblM K0HIJ;eHTpau;HHM. B cyMMe 3TH 3HeprHH paBHbl KaJIO
pHliHOCTH BB. 

N 

pqo = L a;p;q;. (22) 
i=l 

4. Pa3rpy3Ka IIB. IIpn pa3rpy3Ke IIB Ka)K,!l;bIH K0Mn0HeHT pa3rpy)KaeTCH no «cBoeii» H33HTporre, o6MeHHBaHCh c 
,i:i;pyrHMH K0Mil0HeHTaMH liMilYJibC0M H 3Heprneii:. 9TH npou;eCCbl onpe,i:i;eJIHIOTCH ypaBHeHHS!Mli (1)-(15). B rrpou;ecce 
pa3rpy3KH Ka)K,D,blli K0Mil0HeHT M0)KeT npeTepneBaTh <pa30Bhle nepexo,n:hI B C00TBeTCTBHH co «CB0HM» ypaBHeHHeM 
COCT0HHHH. TaKOli no,i:i;xo,i:i; K M0,!l;eJIHp0BaHHIO pa3rpy3KH IIB Il03B0JIS!eT ecTeCTBeHHbIM o6pa30M 0ilHCaTb o6pa30BaHHe 
<IaCTH'--1 aJIMa3a B IIB. 
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YPABHEHHE COCTO.HHH.H IIJIOTHhIX BB 

Caxapoe M.10. •, Kyponamett,co B. 4>. 
P<PJIIJ,-BHHHT<P, Cxe:>1euxcx 

•m.yu.sakharov@vniitf.ru 

Ilpe,n.naraeTc.H ypaeneHHC cocTO.HHH.H (YPC) nnOTHhIX e3pb1B'laTbIX eew.ecTB (BB), e octtoee KOToporo JIC)KHT 11.0-

CTaTO'IHO TO'!Ha.H <PYHKU.HOHaJibHa.H annpOKCHMaU.H.H 3aBHCHMOCTH .H/1,CpHoA TeOJJOCMKOCTH npH HOCTO.HHHOM OO'beMC OT 
TeMnepaTypbl H IJJIOTHOCTH. 

Cv = A 9 T(28o(V) + T) /(Oo(V) + T) 2
, (1) 

r.zte A9 = 3R/ µ, R - ra3oea.H nocTO.HttHa.H; µ • MOJI.HpHhlA sec; Oo(V) - TeMnepaTypa .Ll:e6a.H. 
B COOTBCTCTBHH C KJiaCCH'ICCKHM H0,11.X0,11.0M, 3HeprH.H H ,n.aBJICirne npe,11.cTaBJI.HIOTC.H B BH,11.e CYMMbl nOTCHU.HaJibHblX, 

TenJIOBblX 'IJieHOB H 'IJICHOB, OTBe'laIOW.HX 3a HyJJeBble KOJJe6aHH.H . TenJJOBble ,n.aeJJeHHe H 3HeprH.H .H,11.Cp H 3JleKTpOHOB 
OnHCblBalOTC.H OT,11.e.TlbHO ,11.pyr OT .n.pyr a . 

Y,11.eJibHall TenJJOBa.H 3HeprHll H.ll,ep noJJy'laeTCll HHTerpHpOBaHHCM (1) no TeMnepaType: 

(2) 

r.n.e x = V / Vo1t -
lh ypae11e1mll TCpM0,11.HHaMH'ICCKOA COBMeCTHOCTH nony'laeTC.H ci>YIIKtµIOHaJibHa.H 3aBHCHMOCTb TCHJIOBOl'O .ll,aBJJCHH.H 

!1,11.ep OT y,n.eJibHOl'O OO"bCMa H TeMnepaTypbl : 

p _ A T2 dln(Oo) 
,.,. - - 9 80 (x) + T · Vo1tdx ' 

OTKy,1.1.a, HCH0Jlb3Y.H KJiaCCH'ICCKOC npe,1.1.cTaBJieHHC: 

ru = - dln(Oo) /dln(V) = - dln(Oo) /dln(x) = -xdln(Oo) /dx . 

BH,1.1. ci>YHKUHH Oo(x) nonyqaeTCll HHTerpHponaHHeM Bblpa)KCHHll (4) . 
6y.ll,CM C'IHTaTb, '!TO K03ci>q>H[lHeHT rpIOHaA3etta rTA(x) HMCCT BH.l),: 

2 

r,.,.(x) = f:' x 2 +b • x 2 exp(-a · x) , 
(1 + x) 

.Ll:attttoe Bblpa)KCHHC y,11.0BJICTBOp.HeT y cnoulotM: 

x = 0, r TR = 0, r~. = 0, 
x = 1, fu = f::''/4+b · e-" , r ~ .. = f::"/8+b(2-a) · e-", 
x = oo, rT,. ,;, r:, r~ .. = o. 

(3) 

(4) 

(5) 

IloTpe6yeM, '-ITOObl ci>YHK[lH.H rT,.(x) HMCJ!a MaKCllMYM r:;'""' npH HCKOTOpOM 3tta'lellHH Xmll:t • Tor,11.a ,ll.Jlll K03ci>ci>HJ:lHeH
TOB a H b nony'laIOTCll CJIC,11.ylOW.He Bblpa)KeHHll: 

b = 2f:;" exp(aXmax) 

(1 + Xmax)2(aXmax - 2) · 

3na•1eHH.H r;"'"'' Xmn:r , r: .HBJI.HIOTC.H 110,11.611paeMblMH napaMeTpaMH YPC. 
Ilocne HHTerpHpoBaHHll (4) , npH no,n.cTaHOBKC (5) , IlOJJY'IUM: 

- r oe (b(ax + 1) r00 
) Oo(x) = K9(l + x) " exp 2 exp(-ax) - -"- , 

a l+x 

r.ne Ko > 0. 

(6) 

IlpH flOCTpOCHHH TenJJOBblX 3JICKTp0HHblX COCTaBJI.HIOW.HX ,11.aenettHll H 3HeprHH npe,11.noJJaraeTCH, 'ITO 3TO ci>YHKl\11H C 
pa3,ll.eJIHIOW.HMHCH nepeMeHHblMH . .Ll:nH 3JleKTpOHHOA TeIJJIOBOA 'lacTH 3HeprHH Bb16paHO cne,n.yIOw.ee Bblpa)KettHe: 

(7) 

(V) _ (a. + bc)Vok + (a . - bc)V 
'-P• - (cc+ l)Vok - (cc - l)V · 

(8) 
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9neKTpOHHaH 'laCTb Tennoeoro ,11,aenemu1 nony 'laeTCH 113 ypaeHeHl1H COBMeCTHOCTl1: 

[)ET3 - T[)PT. p av - or - T., 

PT3 = TK (V) + 2Vok(ae - becc ) T 2_ 
((ce + l)Vok - (cc - l)V) 2 

B11,11, q>yHKLJ,Hl1 K(V) Bbl611paeTCH TaKHM o6pa30M , 'IT06bi np11 T = const H V -> 0 P T• -+ oo. 

Cne,11,y10uvm 011,11, <PYHKLJ,HH K ( V ) y,11,oeneTeopHeT 3TOMY ycnoe1110 np11 ,. > 0. 

K(V) = /Jo ( Vik ) -Y• 

(9) 

(10) 

9HeprHSi 11 )J.aBJieHl18 HyneBblX KOJie6a1mA HBJIHIOTCH acHM nTOTHKaMH H,!l;epHbIX 'IJieHOB npH Hyneeoi:i TeMnepaType. 9ttep

rl1H HyneBblX KOJie6aHHH B ,LI:e6aeBCKOM npu6m1)KeHl1H ,11,aeTCH q>OpMynoi:i : 

(11) 

,LI:aeneHHe HyneBblX KOJie6aHHl1 , COOTBeTCTBeHHO: 

D ( ) - __ l dEHK - rT,.(x) E 
' HK x - Vok dx - xVok HK• (12) 

,LI:nH nocTpOeHl1H noTeHU,11anbHOA 'lacTH 6epeTCH n0Tettu,11an Tl1na JlettHap ,11,a-,LI:)KOHCa, Ha napaMeTpbl KOTOporo HaKna

,!l;blBaIOTCH orpaH11'1eHl1H B TO'IKe C ttyneeoii TeMnepaTypoA 11 ,D,aBJieH11eM 11 ac11MnTOTl1'1eCK11e orpa1rn'-!e HHH np11 CTpeMJieHIIH 

WIOTHOCTl1 K HYJIIO 11 6ecKOHe'IHOCTII: 

E _ C5k ( -m _ -n _ ) 0 __ PokC5k ( -m-1 _ -n-1) _ C5k 
y - ( ) nx mx + m n, 'Y x x , n - Q , mn m - n m - n m cy6 

r,11,e m , PDk, Cok, Qcy6 HBJIHIOTCH no,11,611paeMb1M11 n apaMeTpaM11 YPC, np11'ICM, 113 ycnoe11H m > n , cne,11,yeT: 

m
2

Q cy6 - C5k > 0 
Bb1pa)KeHl1H (13) YAOBJieTBOpHIOT ycJIOBl1HM: 

x = 1, Ey = 0, Py(1) = 0 
X = 0, Ey = oo, Py (0) = 00 

x = oo, E y = Q cy6 > 0, Py(oo) = 0 

(13) 

Ilpe,!J,JlaraeMoe ypaetteH11e COCTOHHl1H 11MeeT HeCKOJibKO 3MnHp11'-!eCKl1X K03q>q>HU,11eHTOB: m , Pok, Cok, Qcy6 , r:10
%, 

Xma:i:, r:;o ' Ke ' f3o , ,., ae, b., Ce- Hx '111CJieHHble 3 Ha'-le Hl1H ,!J,JlH Ka)K,D,Oro BB no,11,611pa10TCH TaKHM o6pa30M, '-ITOObl 

pac'leTHble 3Ha'leHl1H Ha11ny'IWl1M o6pa30M annpOKCl1M11poean11" 113 BeCTHble 3 KCn Cp11MCHTanbHbl e 3Ha'leHl1H . OCHOBHblMH 

onopHbiM11 6blJil1 Bb16paHbl ,D,aHHble no y,D,apHOMY C)KaT HIO BB. 

,LI:nH onpe,11,eneHHH np0113 BOJibHblX <PY HKU,HH OT y,D,eJibHOro o6'bCMa 11CnOJib3YCTCH YCJIOBIIC, '!TO 3HTpOnl1H H).(ep HBJIHCTC!I 

nOJIHblM ,11,11q>q>epeHu,11anoM . 

IIo,11,o6paHHbie 3 Ha'-!CHHH K03q>q>l1U,11CHTOB npoeepHIOTCH Ha ,11,aHHblX O npou,eccax (1no6ap11'1eCKOM TeMnepaTypH0M pac

llIHpeHHH, 3aBHC11M0CTH TenJIOCMKOCTl1 npH nocTOHHHOM ,11,aeJICHHH OT TeMnepaTypbl 11 nJIOTHOCTl1 , 11306ap11'-!eCKOH TeMne

paTypHOA 3aBl1CHM0CTH CKOpOCTH 3ByKa 11 ,11,p.), ,!J,JlH KOT0pbIX CCTb ,!l;0CTOBCpHblC 3 Kcnep11MCHTanbHblC ,LJ.aHHblC . 

Pa6oTa e1,1non11eHa np11 HOMCP)KKe P<I><I>H, npoeKT Nt 04-01-00050. 

TEXHOJIOrJP-IECKHH II ~YH,ll;AMEHTAJibHhIH KPHTEPHH IlPHMEHHMOCTH 
KJIACCHqECKOH TEOPHH HYKJIEAU:HH 

£fepeat1:o A.I'. 

Cu6I'YTH, Hoaocu6upc,c 

cherevko@mail.ru 

Ilpou,ecc 3apO,ll.bllllCOOpa30BaHHH (HyKneau,H11) npH q>a30BblX nepexo,D,ax nepeoro po,LJ.a, K KOTOpb!M OTHOCHTCH KOH· 

,11,eHCaLJ,HH H KpHCTanJIH3aLJ,11H, nOCTOHHHO npHBJieKaeT BHl1MaH11e 11CCJie,LJ.oBaTeJieH, Ha'll1HaH C r1166ca 11 ,2] . B KanCJibH0M 

np116Jil1)KCHl111 KJiacTep npe,!l;CTaBJIHCT co6oii rpynny aTOMOB 11Jil1 MOJICKYJI, 11MCIOlll,11X c qiep11•1CCKYIO q>OpMy. Ecn11 'IIIC· 

JIO MOJieKyJI g KJiacTepa HOBOtl: q>a3b1 (pa3MCp KJiacTepa) MeHblllC HeKoero pa3Mepa g· ' Ha3b1BaeMoro Kp11Tll'leCKl1M , TO 

eepOHTHOCTb pacna,n;a TaKOrO KJiacTepa Bblllle, 'leM eepOHTHOCTb pOCTa ; npH g = g· - 3Tl1 eepOHTHOCTH paBHbl. Y Kn a

CTepOB HOBOtl: q>a3bl, B KOTOpblX '111CJIO MOJieKyJI g npeBbllllaeT Kp11TH'leCKOe 3Ha'ICHHe (g > g•) eepOHTHOCTb pOCTa BbllllC 

eepOHTH0CTH pacna,zi,a. 

PaJMep KpHTH'leCKHX KJiacTepoB CT OJib Man, 'ITO HX TellJIOBble q>JiyKTyau,1111 0Ka3blBalOTCH Cyl.l\eCTBCHHblMH . B pa6oTC 

(3] npe,!J,JIO)KeHa )].ByMepHaH q>OpMa ypaBHeHl1H 3eJib,!l;OBH'la - <I>pCHKeJIH , OnHCb1BaI01.LJ,aH npou,ecc HY K Jieau,1111 n pH Y'-ICTe 

TeMnepaTypHblX q>JIYKTyau,11tl: , B03Hl1Kal01.LJ,11X npH Ka)K,!l;OM norJIOI.Ll,CHHH 11 COOTBCTCTBeHHO 11cnycKaHHH KJia-CTepoM MO

JICKYJibl napa. 9Ta MO,!l;eJib HCilOJib30Banacb B (4] TeMnepaTypHble q>nyKTyau,1111 TaK)Ke paccMaTpHBanl1Cb B pH,D,e ,D,pyrnx 

pa6oT, HanpHMep, e pa6oTax (5,6] . 
B ony6nHKOBaHHblX pa6oTax He paccMaTp11BaIOTCH TeMnepaTypHble q>JIY KTyau,1111 , onpe,11,eJIHCMblC Ten JIOBblM 113JIY'-IC

HHeM KJiacTepoe. OTMeTHM, 'ITO 3TH q>JIYKTYaLJ,HH HBJIHIOTCH CTaTl1CTl1'1eCKH He3aBl1CHMblMH no OTHOllleHl1IO K npou,cccaM 

norn01.LJ,eH11H H 11cnycKaH11H MOJieKyJI KJiacTepaMII H no OTHOlllCHl1IO K TeMnepaTypHblM q>JIYKTyau,11HM , CBH-3aHHblM C 3Tl1MH 

npou,eccaMH. KpoMe Toro, np11 BblCOKl1X TeMnepaTyp~ 9HeprHH KBaHTa Tennoeoro 113Jiy'leHHH MO)KeT COCTaBJIHTb )],CCHTble 

,!l;OJIH 3JieKTpOHOBOJibTa, 'ITO ,!l;OCTaTO'IHO ,!J,JlH OTpbIBa MOJieKyJibl OT KJiacTepa 11 nepeBO)].a 3a-Kp1!T ll'-ICCKOro KJiaCTepa B ,!1;0-

KpHTH'leCKHtl: . Cne,11,oeaTCJibHO, TaK11e q>JiyKTYaLJ,Hl1 ,!l;OJDICBW 6b1Tb Y'ITeHbl np11 onpe,11,ene-H1111 e e pOHTHOCTl1 o6pa30Ba.J-lll!I 

KPjfT11'1eCKHX 3apO)].blllleA H np11 onpe,11,eneHHH cpe,11,Hetl: CK0pOCT~ HYKJieaU,H11 . TeMnepaTy pHbIC q>JIYKTyau,1111 , CBH3aHHbie C 
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