
I:,I 
~
 

19 Kon. 

Penaxrop M.R. 3apyõHHa o M8KeT H .Ao KHCeJIeBOH o 
, . 

no,nrmcilHo 8 neq8Th 13. O1 .88 o 

C!>OpM8T 60x90/16. O$ceTH8Jl neqaT&. YCI.-H3,1lJ1HCTOB 1,28 o 

,i 
1'/
11: 

): oft b8AMH8HHbl A'j
MHCTMTYT;l Rle pHbl XJ 

I' MccneADBaHMA1: 
•k 

~. AYfiHa 
11 

l\' 
\~) 

c- [;46t 
II 
i'

I 

JI.H.COMOB 

'1 

\1 
KHHETHKA 

P4-87-907 

MIDOHHoro KATAnH3A 
B CMECH~ 

!l, 
1 

, 

'l~ 
'I 

I 

i
\1'

,I 

HanpaeneHO 
GOBe~aHH~ ~ I, 

1\ 

~EATEPHH H TPHTMH 

B OprKOMHTeT COBeTCKo-aMepHKaHCKoro 
no M~OHHOMY KaTanH3Y, MocKBa, 1987 r. 

THpQ)K 425. 3a1<8.3 40099 o 

H3,natMhCl<HA ornen 061Je,nHHeHHoro HHc'tHTyta R..nepHblX accnenoaamrã. 
ny5H9. MOCKOBCKOA 06nBC'l'H•.
 



--- - - --.....- - ---- - - 

...
 

I. B:&e.nelIHe 

HIrl'epnpeT8ItifSJ BSMepeHBHX .namua /1-3/ H I1Jr8HHpOBSDe soma 8Ka

nepBMeB'l'OB no B8:BJI6'l1emm J!HllloplllaItlm o ROHCT8H'l'ax rttesOIlOJIeKyJIJlPBHX 

npcneccos, nry~ B CMeOB ~.2+ ~ J Tpe6ym ,ne'l'8JIldIoro BCOJIe~OJ3aJDUI 
BX KBHeTilRB • 

OCHOBmom npOIleoem.m, onpeJte~ B4xIJelt'l'BBHOO'l'l» Ml)-1t8'l'8JJBsa, 

Jl:BJI.Rl)'fOJI rya~ 06pasoBSBBSI uesoIlOJIeK1J1 rJ.t.}f COrJI80HO peSOHElltCHOMf 

M8X8JD1SP.q 5. JIPH napma CTOmmOBemutX t~-a'rolfoB o M0JI8KyJr.aIfB 

cpeJtH: 
(1:/1) ~ {}z -- [(dtf1)tlee) , (Ia) 

(tftJ"1 2)7.- [(d:l.ftJ leeJ~ (16) 

li B OOO'fBe'1'O'1'BD C D83JIpe80BilHCJ:IIlM MeX8HH8MOM /7,8/ npB 'l'polma: 

coy,1t8peBJUIX . , 

(i/f)F" ~ +L)z'-'" [(c1I../f)cleé'] + 2)o! , (2) 
a ,1t8JIee B.JteT peaKDJDI OBH'l'esa no cxaMe y 

. lIe ~ fi oifi 
I:/" .. ot J.lY: J./.tt ')..11 z:: I/If<. n . (3)
 

(fi) '" 
CKopoc'l'B ItpOIl8CCOB (1) li (3) Ã = .J\oI./.ft t r.ne F - nOJIBd cmm 

M8308,.01l8,88B11CRf 0'1' '1'eJmepa'.rYPH cyaCH 2la " TI. • XapaR'fep Tewepa'rYP

Hol 88B!1ODOOm 88DC11'1' O'f iWilttlt)D1 4>F (E, T) paOnpeJteJI8HW1 ~a'l'o-

MOB no mmeTlAGcltol 9Hepro E. fF) 

. To 1mB OEOPOO'I'B npoIleocoB odpasoBamIJI MeSOMOJI01t1JJ .í1 /W 108 + . 
1010 o-~ecWla Be.DD B o~ ?O nopHJUtY B6JIlm1HH co CKOpOO'latlm 

T8P1f8JD!lSatOUI t jlf -aTOMO» 4,"9t 10 , a '1'8ae co CKOpOO'1':hJl nepexea'l'8 

r.moBa B paa:J.ttJJI.U 
(cljLf):t.5 -f i -- (ír)"is +0/ . (4) 

'f)VnblietHi~~ BHCTLrryT' 
lla"'ltiih1X ste ~~n3E1UIJ3 

. -- - -_. -. 



H (tt')~ + i -.. (if1 1F , + t ) (5) 

npOTeKaJOutHX B JS - COCTOSlHlm MesoaToMá /lI/, He06xo,ltlD40 HCCJIe,nOBaT:D 

HCRaXemte MaRCBeJIJIOBcKoro pacnpe,neieBWI. MesoaTOMOB iJf no 8HeprH.R:M 

E. K litCR8Jl[emm onexrpa~r0,lJ,JitT TaIate npon;ecc "ycRopeHWI" uesoaToMoB 

npB ero ,neBos6~eHHH : 

(1ft)., -f Tz - (!fI)~1-:i -I Tz + -+ e, (6) 

KOTOpH~ 6y,neT paccMoTpeH B nyBKTe 3. 
B ,nSRHOM ,nORJIa,D;e pacCMaTpBB8eTCa IGIHeTHKa~OHHrO KaT8JlHS8 B 

CMeClit ,neATep~ H TpHTlitH no pesY~TaT8M pedOT 3-14. 

2. CBCTeMa KHHeTB~ecKHX ypaBHeHHl 

CuCTeMB KHHe~ecKHX ypaBHemtl, cooTBeTcTBymQaH cxeMe npooeCCOB, 

Hs06paaemÍHÍ: .Im mIc. I, H onnelIeJ.I.flD1UBJl cneRTD tft -aTOMOB DeeT BBJt 

~ 
i 
<: 

I Àddf411 i i 

PIle. I. liX8M8 np()n-e~()B. BH8HD881i1L1X o'lI>llnS'l'e~mnm MIlOH8IIB, 

B cuecu ,neltepBSl 'H TPJI'1'U (s,nec» '1= 1i~ ).
?h (LJE.J r : r)~ '\ ) (F) /. !l 
~ ';-JFlt~~L).o+./t'Ufl+ -l-Htl-+) (E)-+Z").fP cE) .,. 

~ .-. 
+ Z fIF,(t,E) I1F;: ,(E/ E} t:I,ç 1 (7) 

-+ fkErt;)),j, tV//' "'1/(j~~e./ -/éDK€)k'(t)2J.p(ç)R,c(é), 

JAltI. "'Fs: - (~e>"f .:ltld'r+ )d'~);t'lr~ 'sséqZJ, (8) 

2 
) 

(9)ti1;t'.:= -(')c + J/J;0,tf' oi )H,4 :rM- , 

~Af.: a fi) + ~cltll' ~r f ')/ A4~r' ? 
(ro) 

, ~ I 
2J -= fi -~) ali/oi (/-j3WP/})cltI/,Ai0 j(/-4l.t))1 A4r . (II)

J 3.neCh BBe.n.eHU 060SHs-qeHIDI: 

CJ, ~ H e~ - ROHIt8HTpaIJ;lim anep .n;ef1Tep:wl, TpH'l'IDI H rezaa, ed + 

(F oi e + eH...<. = I;
~) H 4 - 'tlRtCJ!0 MesOSTOMOB Ir co CImHOM F J2I MeS08TOMOB djf; 
1.I:JJf1 - tD!CJIO MeSOMOJIeKYJI dt;-t co CIIHHOM S ; 
AI" - 'q]!MO HeATpolI013, mcnycmeMWe 13 peaKIJ;RHX CJiiHTeSa .a;n;ep B b/f

lI.'íOJIeKYJIe ; . 

fF~E)-~ pacnpe,IteJIelDilJi I jV - 8TOMOB no 8Hepm.RM E, HaXO~CH 
B :f.s - COCTOJimnI c nOJIHi:Af CImHOM' F B MOMeR'!' BpeMeHH t ; 

)cLJ - CKOpOC'i'}, ItSO'l'OllHOrO 06Me~ (3153Hullelm8 KOTOPOH.i\9l.f=2,7, I08c- f . , 
P?-CC't{RTaHO B pado'l'aJ: 11, I H HSMepeHO- B 8HCnepHMf3H

Tax/ I , 2 , I 6( a YPaBH9HKa (7) yqTeHo,~To B pesYJI:DTaT9 p9~ (4) 
rIosmJJ:R:eTCR: MeSOSTOM i/'f c 8Hepme! E,,"'" 19 3D H cmmOM F =: 

O.I nponopnaosazsso CT8THCTID!eCKHM seoaa ? o =: 1/4 li: 7.1' =
3/4; 

sR=Ají'~ • - r.n.e IV mil.{=: 4,25 I022cM-
3 - IIJIOTHOCTB oueou li D;ltKoro 

BO,llOpO.Jta COO'l'BerrC'l'B8BHo:," 

A. fP'(E; t;JtiE I - CROPOCT:& nepexona MesoaTOMS HS COC'1'Osr.mm co cmmOH 

F II KllIBeTJ!ItIeCKoft 8HeprBeA E :a coeeoaaae co cmmOM ,r I H 

8HeprHefl E~,fE'np:a CTOmalOB6mtRX c MOJIeKYJI8lm cueoB 2lz " Íz.. •• 

BHpazeBiie ,ltJ'IR cKopoo'1'eB I1Fr ' c Y1IeTO~~X pa60T /I5, 17-21/ 
(F) no paocemnm tI' -aTONOB npne,neBH B (CM. pso , 2) • 

.fi (l)- CROPOCD peaosaacaoro 06pasoBamIJI MeSOMOJI9KYJI, ROTopue o yqe

TOM .ztByx pasJIl!J.'UD:Dt JfexamtSYOB 06pasOBaHWI paBHB 

) IFJ( _, (FJ(. )E/-=-)r E 'f" 
/

)ff"'(E)~ (12) 
(FJ 

r.n;e .::1 r K 
(P)

~fr - CROpOC'I'l! peaKI.td TBII8 (1) 11 (3) COOTBeTCT-

BSEO. (F) 

3amWDOOR BeJm'lDm .) r (E) 0'1' ImHe'l'neCKOA 9HepI'lDI Uea08'l'O

MOB BJi1mCJISHH B pado'l'aJ: /7,221 (Ha pile. 3 npoe,nem ~8~JI!>'l'afil 
nps,1.tBapllTeJIDmot paclIe'l'OB cxoPOCTB, B3JlTH8 D3 pé60TH 22) ;

0: - cRopocn paoIIBJtS 06pa8~oa: B pe8ltJ4B'H.X (I) li8S01i0JI8Ky.mpBHX 

ROUllJ!eROOB: 

r (cl1r}F tlee]--.. (i/l)F -f 2)~ • (13) 

3H8~eDe r;;:;:; 101°c-1 ll0JlJ"l8HO B pado'l'e /22/; 

la 



') .:: )de..c"').f - Cyr.wapBWI CICOPOOT:& cTa6wmsa~ KOWIJIeKCOB TBTIa 

eu	 [(oIIrJcleeJ B nponeccax ,u8Bos6YXJt8mur M8soMoireKYJlH clt;v, 
CICOPOC'l'b ROTOpHX paasa 4 = 1,27.1012 

c- 1, 
J( B peamvmx CHH

Tesa ml8j) (2), r;n;e J.f := 3,9 107c-I - CICOpOC'1':& JUtepHo! peaz
nmt /2:J/. 

PRC. 2. SaBHCKMOCTb CKopocTeA LOs	 = 0,58.10-~- ROS~eH'1' npJLiJHnaHwr MlX>H8 R K -lJ8c~e /24/;
/lFF,(t;) npo~eccoB (1:-/1)r -+ H-P(t;)-~ paonpe,tteJIeHHa: no 8Hepr:wm 1ft -aTOMOB, o6paso:B81mlit'[ 
fI./1)F / -t H (M = ~ I: ) OT anep '\' 

CJI npa paCII8J.te MeSO'OJIeKYJUIPmtX ROMlIJIeRCOB B pea~ (12).
rHB CTO~OBeHRff B ~.c. c yqe· 

Cor~acHo pa60T6 722 , pe~ pacnaza (12) JIHi[I1) aa 5% B3MeJUieT 
TOM XHMH~eCKOn CBH3H ~ep "M" 

BB6Jmllaeuym CROPOCT:& Q6pasoBamiJi Me30MO~eKYJl dtj1, 1ITO nOSBO
B MOJI6RyJIaX » BJIIDlHBe S~eKTpOJ 

MeT B npe.neJIaX TOTUlOC'1'B, npJiIWi'l'oft 3,Itec:&,· ae Romtpe'l'BSJIpOBa'tD
HOn 060JIPlOOI MO~eKY~ npa ~ 

BBJl Wyma:.om P(E) II BH6paT:& ee, BCXO,ItR: HS lIMsnecRoro CMHCJI8,=0,1» Col=0,9. 
B BlJJle MBRCBeJIJIOBOKOro pacnpeJleJIeBIDI 

p(,ç): filiE; T) ,	 (14) 

l'~e %	 -~ - E/r
f,,/~7) ~ 2.(:) ~7 "e . (15) 

JIeIC'.l'lmTeJIDHO, .e30Mo~eKyJUlPHHe KOlmJIeKcHi' ~__TeJI&HY:8 OOO'fO.a:
0,'5 1.0 mm RO'l'Opa S8ce.ueBH no S8XOBY BoJIDD;MaHa 2 • MOUO paOOM8'l'o.l\dt,llllT fO'/"1 E(sB) 

, I PBB8'l'l» K8K CBC'l'elm, HaXONDllBeCJI B TenJIOBOM paBHOBecJm 00 ope
10f I I 

I I	 
í\dl)l-Dz ,109 e" .no.	 11 n~cnyc~en MeSOS'lQMH t/f • . 

, I 
K(E~ -~ pSonpe,D;eJIemm no 8B9prBRM t r' -8'l'OIlOB B ds -OOC'l'Ost

J I 
I I a JDDI,OdpaSOBaBlllBXOR B pesyn'l'8'l'e ~Ilecoo" npOBOXO~ B B086I I 

6Y3Jl8HHWt COO'1'OsDmsx MeS08'1'OMOB ,26-30. KoIIRP8'1'Bd BB,1X ee 
1 I
 
I
 

I. I 

ôyJ:te'f paCOIifO'1'peS mme.
 
I
 )..(-Hc - cKOpocn nspeDa'l'a MI)OBa o, TllIITWI Ha reJId /33/.


'. I
 
T=30 K 

I B ypoBeBBJD: (7) - (IO) Y'i'J.'eao, 'liT0 MeS08'1'OMH "I" P! tI" odpaay
,I mc.a B -Js - OOOTOJDID o B9poJ1'fBOb'rmm 1~$ f!Jd' 11 I-I./sé',{- Ft:.OOOT
I BeTOOtB8BBO, r,ll6 ~'" - BepoeKOO'flJ fOro. tITO .moR as napeXBa'l'B~CJl D,f\	 

" Bo~('j~emmx 0001'omml (uI/,)'" -alfOIitOB B pemaumx ltSOTOImOro \odKa11\ 
1I Iu/31 ,52/ :	 ( 
I'
I , "'6I/lj,,--f i ~ (t/djl -11Jf •	 (16)
! I 
I OrnI8tD. 1ft'O B~C'fR!e ooxpmeBU omma F MesoalfO. t/'flIpE ,ue
I 

B08~eBD nO.QPOBD F OBepnoDol O'lPYK'J.'YPH ~s ~OOO'1'OJmB8 8809I
 
I
 JIm1'CJI OT8nCflAeOmi c Beomm !,e(f- f;sC'íJ/- ,éJNI) •/
 

Ha~e YOJlO1UlJI JPm OJIOlf81iY ypaBHem (7) - (Ia) ~ BB.it
 
f,: f.t;J E) .: Ip (:1-~.(S t'",-, t'H.I) ,	 (17)Pac, 3. 

AI'D1~ lo):: '/s e,f (18)f 

r'}'A/tI/r (o) • ~ (1));: a . (19) 
F = O, rryHRTBpHHe - F =I). 

! 5
4 I 

05 4- o 0,5 
. E(sB) E(: 

CROPOCTb o6pasOBaHIDr MeSOMOJIeRy'JIH citf1-..ttJ1r H8 MOJIeKyJIBX 

2~ )'1J T B S8B1fCHMOCTB OT 8H6pI'HH CTOJIRHOBeHHR B .lI. c. 

rrpH T = 30 K H T = 300 K (CllJl0WHHe RpREHe cooTBeTcTBYDT 



3. llpoueccH SaMelIJIeIDIH aTOMOB 

IlpH paccMoTpemm KIDIeTHIm nponecca MIDOHHOrO RaTaJmsa HeoÓXO,I.tHMo 

3BaT}' Ce"T.leHHH SaMe.n.neJmH MesoaTOMOB ti!' H tI' 0'1' :meprmr IV I sB, C 

ROTOpO~ OHH OÓpaSYIDTCH B npo~ecce KY~OHOBCROro SaxBSTa MIDOHa /26,34/, 

H Ce'lJeHWI 3aMe.n.nemlH i/f.aTOMOB 0'1' saepraa ,...J 19 aB.oópasOBaBDmXC.lJ B 

nponecce nepes~~ (4),,It0 TeIIJIOBWC 3HeprIDt (.-- 0,05 sB). 

MSBecTHo , 'lJTO CROpOCTH 9aMe~eHHH Me908TOMOB 0'1' Ha~HO~ 

RHHeTH'leCRo'ft 3HepI'Jm rv I sB ,It0 TeIIJIomu COCTa:BJI.Rm' ""'I OI2c-I (rrpm 
~= I), 'llT0 B HeCKo~Ro~S npeBHm8eT CROpOCTH RaC~ nepexo~oB 

B MeS08TOMe ( ..... IoIIc-I) 7/. ÜTCD.Ita CJIe,ItyeT BHBO,!t, 'qT0 ÓOJIl)IlJ8H 'qaCT}, 

OÓpaSOBaBIIIRXCH MesoaTOMOB dI' li ';V TePM8JIHsyeTcH yze B BosÓy:lKJteHHHX 
,11/ 

COCTOHHHa, ,!tO nepeXO,Ita B OCHOBHoe COCTOHHHe,H, ~e,!tOBaTeJIl)HO, pacnpe

.Ite~eHlie MesoaTOMOB d!, (1 S ) H íl' (1.s ) no SHeprilHM, B OCHOBHOM, HB

JIHeTCH MaRCBeJL7IOBCKHM. B TO JKe BpellH "T.l8CT:b MesoaTOMOB ae ycneBaeT 

Tep~SOB8TbCH B Bos6~eHHHX COCTOHHRHX H Tep~syeTcH B ~J-COCTOH

HEH CO CROpOCTbD,CpaBHHMofi Co CROPOCTDID peSOHaHCHOrO OÓpaSOBaHKH Meso

~eKY~ 0/tI' (CM. pHC. 2). aTa 'IlaCT}, Me30aTOMOB BCKaJKaeT MaRCBeJIJIOBcIGrll 

cnexrp t~ -aToMoB / I O,30/•. 

Jij)yraH nplPmHa, nplmo.nmrtaHA ,cK8JItemm MaICCBeJIJIOBcRoro cnexrpa 

MesoaTOMOB COCTORT B CJIe~eM 12. llPR AeB036~eHHB MesoaTOMOB npH 

CTonKHoBeHHH HX c Mo~eKY~ cpe~: 

(tlt}11 + T? ~ (i/t)H~;f -f 1; -f ~ e )	 (20-> 

MeS08TOMH MOryT YCROPHTbCH, npKqeM BepOHTHOcT), aToro nponeCC8 saBHCHT 

0'1' IIJIOTHOcTH cpe~. 

B '1'8CSJI:HIte I npne,ItemI 3H8'qeBRR: X8paRTepHHX 9HepI'HA "ycKopeHHliX" 

MesoaT0>f0B To (sB) H me .ItOM <9 B S8BBCnroC'fH 0'1' IIJIOTHOCTB cpe
.ItH /12/. 

Taq.mym I 

1,0 0,5 0,2 0,1 0,05 0,02 0,01 0,005tfJ 
Q 0,25 0,26 '0,26 0,27 0,28 0,31 0,40 0,60 

T (sE) 0,25 0,27 0,31 0,36 (},42 0,49 0,54 0,56 

Ms T8~ I ~o, 'qTO BepOHTHOCT), YCRopeHHH ~ C~HO SaBRCBT 0'1' 

IL1IOTHOCTH seuecraa H npa cf/'-' 0,005 IIMOBHHa acex MD-aTOMOB YCKOp,HeT :1' 
OH. Ô'l'OT nponecc YCKopeHWI oxeas BaZeH KaR,ltJIJI nOImMaHKR: KHHeTHRB I 

MIO-Kl\TaJIHSa npB MaJIHX IIJIOTHOCT.RX cueCR, TaK B ,ltJIJI nOOTaHOBKB 11 HHTepII

peTanHH 8RcnePJ!MeHTOB, npoBO.ItHM1lX c neJffiBl H3Y'leImH CJJaÓoro B9aHMO~eA

6 

CTBM, 8 BMelUlO, R3MepeHIDl cetIeBJlJ! nponecca anepnoro aamaea MlllOROD 

npOToHB:MH, npR MaJJliX ,ltaBJIemrltx npO'l"llJl (Bpewr DSmI TpHWIeTHoro COCTOH

mm: (t;et):jS -aroea onpe.n;eJIJIeTcsr ~el- K(E), CM•• Hanpoep. 136/ ) . 
ÜTMeTHM, 'qTO BOSM9mocTL YCROpeHHJI tI" -BTOMOB paCCM8TpImaJIaC:D 

T8lOlte B pacosax /IO,3D, • B 9THX pa60Tax :B OCHOBY MexaHHSMa YCKopemm 

CSwx IIOJIOJIeH KyJIOHoBOIGrlt npouecc ,n;eBos6Y"KJ4emm 

(1/1),'1 -f i ~ (t/1)If-~ -ri., (21) 

paCOMO'l'pemnd BnepBHe B /29/. KaR ÓWIO nORaS8HO B pa60T6 /I2~ BepO.HT

HOCT), 8T01'O nponecca MaJIa no cp8BHemm c nponeccoa (20). Hs acero 13El

aecsasamrorc MOlmO c.neJI8'1':D CJIe.n::flD1l!il8 BhtBO.na: 

I. KmIe'1omty M830M0JI8Ry.wilnna nporteccoa He,ltOCT8TOliBO paocMa'l'pa

BeT}' B' mrrepBaJIe aueprd O ~ E .1ft: I aB. 
2. TIpw.< IIJIOTHOC'lst1C CM8CH C/';> 0,05 .lt0JISl YCKopemmx ImaTOMOB OOC

TaBMe'l' ..... 25%~ nos'!'oMY ~ pacnpeJ:teJIeHWl no 9HeprmDI tI"' -8'1'011013 

B- d5 -COCTOsmm, OÓpaSOBaBmlDCCJf 13 peSYJI:&TaTe nponeccos .n;eBosCSyz.Jl9Bl1SI 

M6SOSTOMOB - X(E),MOZHO eses 6o~01 nOTepg 06mHoCTH BHÓpaT:& 13 BaAe 

MaRCBeJIJIOBCRO! • 

/(fE): Ih(~ r}.	 (22) 

3. np1! MOTHOC'1'JJX oueCM fi <' 0,05 Heo6xo,ltlDf0 y-cmm:B85 npoIt9CO 

'\o	 (20), npBBO~ R YQROpemm MlJ8TOIfOB B IIPOxteOc9 U ;zt613osfJzJteBllS. 
TaR RaR paC"i9or 9Hepre'l"JAeCICoro cneRTpa MIlOHOB 13 aTOl( c.nyqae 1S.0 EOBItB 

as eJteJIaB, ~ K(E} BH6ça.mCJ) 13 BlJte 

K (E) s: 1/1 (E~7J(:J -Q) -+ {#(~ lo} ([) • (23) 

&ne paa O"rMe'nDI, 'Q'l0 J4aJM YCBOpeBmIX UOOHOB 88BJ1Cl1"1' 0'1' JUlO'l'BOOft CU9

OI CI •.. 
4. Pemege 91C'1'. PUDVom vpa.gelill 

IIpenoftmlll peDlelD9 OJIC'1'eMII ypaueHd (7) - (lI) B BQ8 

fp /i,E}/: A/p(t}epF{~), (248.) 

00 
(246)JcPp'(E)tI~ li: .L . 

JWt 'ruol 
D 

IUroPD8J&DI B0E91101 'lYlUtL\iU Ir fé)E) JDJemCJI CJlI.QDP8 

OOSOBaDJt. 

B olfcfTtmme :IU'&I'8 mte~ ImOD (npoU6CCOB paCIJlU(8 ll8lOH6, up,B

.mmamm K ~ ~B rlla) uplI OC'l'aBOBR6 JIIX). B O1lISCB ~z+ TI. 
98 BpeJI8Ha ie::i>;; rw 10- 0, rxe )eff - Bp6Wl D3D .sOMO.Itnqu 

dif1 , fOfUOD.laa 6H OfQliW-.pma p&:a:IU, KOTOpd Dpaft8PDJftM 

DOOfO~ UMmI àePJIU ~ eD'l'ess o upollOJCO~ S& 8.PDlfY 

/7 



BpeMeHH. B peazsaoâ CHTy8u;r.m aa apeaeaa -t. > lo YCT8HB.BJmBaeTCH KBaSl1I

cT~oHapHH:tt peXRM, rrpH KOTOpOM ~aHO OCHOBHHX ROMTIOHeHTOB pe8KUKK 

Mn-KaTaRBSa (HeftTpoHoB, Mes08ToMOB, ••• ) co BpeMeHeM y,MeHDmaeTCH 8RC

nOHe~aJilIHO c nOKaS8TeJIeM .) "" ') o , r,Ite .Ã o - CKOpOCT:b pacnana CBO

oonaoro MBlOHa. BaTOM peJKHMe npOl1lCXO~T no,Ita:BJlHJJllt8JI lIaCT:b H,ItepHHX 

pe8~~ CKHTeS8. OqeB~HO, qTO Bce aTO crrp8Be~0 ~ BpeMeH 

-t > C- .= L m/n ;}PF'/E r>; 7)J -.f , (25) 

9c-I,rae )FF' rv I0 KOr,It8 ace MeS08TOMH: TepM8JIl1lS0B8HH. IIo,ItCT8BJImI (24) 

B cHcTeMY ypaBHe~ (7) - (II~ He Tp~O y6e,Itl1lT:bCH, lITO CHCTeM8 B 

aTOM cnyq8e paCIJ8,It8eTCH Ha ~e Cl1ICTeMH, ~ l1IS KOTOpHX S8BHCl1IT 

TOJIDRO 0'1' rrepeMeHHHX t 11I E COOTBeTCTBeHHO. PemeHl1le BpeMeHHo! CHC

TeMH ypaBHeHl1lft MOERO rrpe,ItCTaBHT:b B B~e 

N;: fi).= N/"J e - :;li ,
 
f.) - ~-I
 

IV"r (IJ = AI~/" e 
j/t/11 - ? i 
-.: ';\C e
df (26) 

~ ~ Â 0+ wJ Àc , (27) 

/1 = 1fSCc/ ~ -ª 
c /\oIf /I 1 

r,Ite BBe,IteHl:l 060SH8lIeJmJl 
~J""'o . <:c '1\0

Jl.= ~). + ). O~ ). .,.) i o ,1\ , 
,.... r"'-o 

B - ?o ).:l + 1.t.Ào -I- ~ 04 + .::l,i o , 

~ JfD) )c /h '\ (F') "I ) F '..! F 
IVP .. T ({ F 11 -t- /'F/P J , 

A/. (O) c: ~s(O!I.. ~ c . . 
ti" ~a/.J • 

~PMYJI8 ~ oonero qJ!CJI8 D,RRJIOB MD-K8T8JIHSa B pacxere ~ O,ItHH 

OC'1'aHoBBBmHlca B CMeCl1I MDOH HMeeT xopomo HSBeCTHHA ~ 72,4 : 

y -J. .c .'1 -f )"
 
,/.... c. ~J ~e.. (28)
 

"'CF)
3H8lIeHHH KOHC'1'aH'l'). Onp9,IteJlJIlDTCH KaK 

. '5 (FJ:: j)(F)(E)'Pp ( E) oIE (29) 

r,n9 ~ (E) ecrs pememre krrerpaJI:DHoro ypaBHeHl1lJI ( F = O, I) : 

- 1-:e:IE) j;l(F1E) + Z ~Ff'/(EJJ + 

+ Z !~,(~)I1F'FIE/ljclÇ/~ ~(,ç).:::()~ (30) 
F' r.ne 

r /~J ',1/ )(pJ, (F') J (,cj IA/ jrPj
(/F (EJ-= 1/f{ E)Íc VVP' :,:).,. (.I-fF'yV" ;\f"~) rl,&VV,F1/1 l F,cI . 

llPH BHBo~e aToro ypaBHeHHH npe,ItllOJIaraJIOC:b, qTO yqeT rrpouecca nepesa

PH,ItKH (4) npH ·paclI9Te CKOpOCTH 06pasoBaHEH filf) BHOCHT HeSHalIl1lTeJI:b

i) 
HYD norrpasxy npa WIOTHOCTSIX CMeCH f/ >. 0,05 H KOHIJ;eHTpaqHH Tpl1lTHH 

~+ ~ 0,9. B TaROM CJIYlI8e BMeCTO ~ J'{E -E;,}B ypaBHemm (7) 
MOJIOIO noncraaaes MaKCBeJIJIOBCK09 pacnpenexeaae f /"f (E; T) . 

B CJIYlI8e 'I « 0,05 11I npa JID6L1X COOTHomeHIDOC ROHneHTpa~ Tpl1lTIIUl 

H ~eIT9PJUI ~ Ir(i) E) YJl!e H9JID3S1 IPaRTOpH30BaT:D, K8R 6liJIO cne
JIaHO paaee npa r;:> 0,05, aa npoaaneneaae W~ OT nepeaeaaoã t 11I E, 
rroaToMY roBOpl1lT:b o ~ pacnpe.neJIeHl1lH no aHeprHHM i~-aToMoBHe 

HMeeT CtaiaHa, .IJ,JJJt KBJIt,I(oro MOMeHT8 BpeMeHH OHa CBOH. BaTOM c.nyqae 

CHCTem ImHeTl1IlIeCIGIX ypaBHeHHft (7) - (II) c WYHJmHeA K(E). BH6paHHOA 

B Bnne ·(23),pemaJIac:b OlIeH:b a~RTHBHO MeTO~OM MOHTe-Kapno, T.K. sa 

BpeMH DSHl1I MBlOHa npH TaImX lIJIOTHOCTSIX CMeCl1I lIHaHO coy,ItapeHHA MD-8TO

Ma c MOJIeKyJI8MH He npeBHID89T ~ 100. 

5. PesYJI:DT8TH 

TIpH nnOTHOCTHX CMeCl1I 4'> 0,05 ~ pemeHHH CHCTeMH KHHeTHlI9CKHX 

ypaBHeIDII (7) - (II) npoeHJBro KB8SHCT8UHoHapHoe rrp11l6JnIXeHHe. BaToM 

npl1lÓJIBZeHBH pemeHHe paCCM8Tpl1lBaeMO! Cl1ICTeMH waRTopB3yeTCH: 

ir ti) {'):- #,c (')~r (() · 
PeSYJIDTaTH paClIeTOB nOK8SHBaDT, lITO ~p (E) -~ pacrrpe.neJIeHHH , 

t. /f -aTOMOB no aHepI'RRM - HeSHatlllTaJI:bHO OTJllllIa9TCH OT MSKCBaJIJIOBCROit 

(CM. pac, 4), T.e. B npeneaax Bll6paHHOI TOlIRÓCTl1I 

cP(E) ~ Ih (~T)'(F) 
SH8lI9HWl MeSOMOJIeKyJIHpHHX KoHcor8H'l' ().ol'~ , ).gffJ ...). BlilIlICJIeHHHe no 

q,oPMyJI8M (29) c ~ <tPF (E), se 60JIee tIeM aa 10% OTJmlUmTca OT 
:1, 

KOHC'1'aH'l', onpe,neJIHeMHMH M8KCBeJL1IOBClWMR ~ I H (E, T). 
06paTl1IM BHHMaHHe, lITO aTO cnpanenzaao npa WIOTHOCTJDC cMecl! r,tJ.> 0,05 

11I KOHIleHTpanu Tpl1lTl1IJI ~+ <' 0,9. 

IlpH WIOTHOCTSJX CMeCH r.f « 0,05 ypaBHeHWI (7) - (II) pelJI8JIHc:b 

·'Il1ICJleHHo. Ha pao , 5 a B 6· npne,IteHH pesYJI:bT8TH paC1:IeTOB BpeMeHHLIX 
I, pacrrp9.neJI9HBA HeftTpoHoB, rrpp.ItYKTOB Cl1IHTeS8 B ott~ -MOJIeXYJIe, rrpl1l 

Cf = O, OI ,pa3Jm1UlHX KOHIJ;9HTp~HX ,IteftT9p1!H 11I TeMnepaTYPax. 3H8qeHHH 

napaM9TpOB cMeCl1I 6LIJIH Bll6paHH 'l'aKHM 06P,SOM, lIT06H y,ItOBJIeTBOpl1l'l':b yc

JIOBHHM aKCnepl1lMeHTOB, c~eJI8mnu: B SIAI 3/. PesYJIDTaTH aKCnepl1lMeHTOB 

SIAI /3/ H HaDIH paC1:IeTli (CM. pac, 5 a B 6) YR8SHB8DT aa cymecTBOB8
6c, ~ lUIe nepexonaoro peDMa ,ItJmTeJl:bHOC'l':bIl nopR.IU\8 ~ IO- S8 KOTOpHM 

{ 
I 
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<I>,(E)3~ 
10 

Psc, 4. Pacnpeneaeaae (t !dF 
J' 
li 

aTOMOB TIO 8Hepre: npB VJ = 1, \l
C.j = 0,3, T = 300. 'K (onzonaae fi"! 

JIlliHD). 1IyHKT1q)Hh1e Jmmnt 
MaKCBeJIJIOBCIGIe ~. 'I 

~ I 
:1 

o 1000 2000 3000 E;K 

a ($ 
Id»/dt dM/dt 'I 

T::30'j( 

ma
iO~ 

/ 

Cct::o,t 

Cd·O,~ 

Cd::O,9 1lf 
1011 

Cc!. 0,9 

I 

t 2 

,
l. 

•

o 

PIle. 5. 

2 'V--- ,;5 t'(HO) \0 --

I' 

BpeMOBml8 cneRTpH UeITpoSO:S npB paSJIJI'fUiHX KOJm9Jft'pa

~ e~ B npu UO'1'HOOIfIl qu3CJI 2S1I <f ii - C/ 11: O.OI. 
T s: 30" R 11 300 'K, paOO1DrlU1U:l8 DO ~pV1JWi1 (7) - (lI). ~ 

I 
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-i.. 
HaCTynaeT KB8SHCTaUHOHapHH~ peXlIM c xapaKTepHHM BpeMeHeM )0 .~-
TeJIbHOCTb H aMTIJIHTY,Ita nepexo~oro peXUMa SaBRCRT OT COOTHOmeHHH KOH
neHTpanHH ,Ite~TepHH H TpHTHH, a Ta~e nnOTHOCTH CMeCH. BpeMeHHHe cneKT
PH He~TpOHOB, paCCqKTaHHHe B ,ItaHHOI pa60Te, xopomo COrJIacymTcR c pe
SYJIbTaTaMH aKcnepHMeHToB /3/ npH TeMnepaType CMeCH T = 300 K. B TO xe 
BpeMH npH T = 30 li He y,ItaeTCH nO~TbxopOillero corJIacRff.8To paCCorJIa
COBaHHe MOERO DTHeCTH K HeTOqHoMY SHaHHID CKopOCTe~ 06paSOBaHHH ~J(~(E), 

KaK ~nHi OT a,eprKH. ne~CTBHTeJIDHO, MS npe~apHTeJIDHHX pe
SYJIbT8TOB pac~eToB /22 CKopocTe~ 06pasOBaHRff "i~-MoJIeKYJI B~HO 
(CM. pHC. 3a H 6), ~o npa TeMIIepaTYpax T IV 300'i{ SaBHCHMOCTb /ltll,., (E) 

OT saepraa HaJIeTaJOlIlerO t/f -aTOMa cymecTBeHHO caaoee, lIeM npa 
T = 30 K. ÜTc~a CJIe,ItyeT, ~TO pacc~TaHHH~ BpeMeHHoft cneKTp HeftTpoHoB 
npa 8TIiIX TeMllepaTypax CJIa60 saBHCHT OT nOJIOJKeHHR MaKCHMYM8 ~J'If(E). 

COBceM HHaR KapTHHa Ha6JID~eTcR npH T = 30 K. 3~ecD COBceM He60JIbillHe 
HSMeHeHHR B nOJIOEeHHH peSOHaHCa MOryT peSKO MSMeHHTb aHepreTH~eCKym 

SaBHCBMOCTb CKOpÓCTH 06paSOBaHHH tiitt -MOJIeKYJI, H K8K CJIe,ItCTBHe aToro, 
BpeMeHHO~ cneKTp HelTpoHOB. 

AHaJma 8KCnepHMeHTOB 73/ 6wr nposenea T8KJKe B paoorax /ro, 30/, 
B KOTOPHX HaJIHqHe nepexo,ItHoro peZMMa TaREe CBHaHBaJIOCb c cymecTBoB8
HHeM nponecca YCKopeHHH H SaMe~eHHeM i/f -8TOMOB. 

6. 06cyaneHHe 8KCnepHMeHTOB 

B 8KCn1pHMeHT8X,npOBe,IteHHHX B Los ~~~oj/2~ HBMepgJICR BHXO,It npo
.nyRTOB CHHTesa peaKnK.H (3) B SaBHCHMOCTH OT TeMUepaT,ypH, nxOTHOCTH 
CMeCH B KOHI{eHTpal{IDI ee OT,IteJIbHHX KOMIlOHeHT. Bnepsae 6I:UI 8KcnepoeH
Tam.HO oIIpe,Ite.nea BWCO,It He1trpoHoB X,> IOO na O,ItHH OCTaBOBHB!IIdCR MlX>H. 
Ewm HaÔJll\1teHH aoase s4,xIleKTH, B nepBYJ) oxepens KaCaDltHeCH saBBCHMOC
TH CKOPQCTliI 06pasOBaHWI uesouoJIeKYJI oI.tt' OT IJJIOTHOCTlf cáeca C/ 
B COOTBeTC~HK C MexaHHSMaMH 06paS0B8HHH MeaOMOJIeKyJI,npe~oaeHHHMli!l 

B pa60T8X 7,8/. B TO ae BpeMH B S'l'HX paoorax 6wr cneaas BIiBO,It Q He
S\W>eKT~HOCTH npÓn;ecca (I6) B KHHeTHRe MI>-KaTaJIHaa. 

BBlUIY BSXHOCTH I!P.onecca (I6) B KHHeTHKe MIlOHHoro Ka'l'B.JII[sa 
(CM., HBnpHMep, /37, 387) OCTaHOBHMCH no,Itp06Hee Ha aHaJIDse 8KCnepHMe~
TOB, BIinOJIHemna B los 1/fel/NOS. 

llp1l T ,é 500 K BHpaaeBlle,ItJIJI :Xc (26) npe,ItC'l'aBJIHeTCR B Bli!I,Ite 

..Â -:f. ~ 1- ~s eJ -+ ~ iS -+ _1.~ ] et-d 

c ').:tJ &: );., ~ >~11 C'0/ • 

Ilpa aaazase SKcn~~eHTOB BTopoe caaraeaoe se 6WIO npHHHTO BO BBli!IJ,48

De (CM. pa60TY ). ll08TOUY pesYJI&TaTll 8KCnepHMeHTOB HH'1'epnpeTHpo
BaJIHCb KaR paccor.naCOB8HHe ueJl.ltY TeOpeT:HlIeCKHMH OneHKaUH li B8MepeH
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HHMK SH8-qeHJIS04il BeJIllIlDIH. KpOMe TOro, xapaR'l'ep S8BHCDOCTl1I BeJIJAmI i~ 
0'1' IIJIOTHOCTH H KomieH'l'pan;;m Tp1ITlm Taue OTJmtl8Jlcs:I 01' npe,llCRa8aHHOrO 

'l'eoplleD. QIumKO npm f~O,5 cnaraeaoe 0,75//lt"" ei: CpaBmIMO no Be-


C/'1r' ~" /').;u C"
JmlUme • Y'tie'1' 9'1'Oro 060TOnenCTBa rrpH 06pa60'l'Ke aacne
pOeH'l'8 2 7C'I'~~i!UIe'l' OTMe-qeJUlOe paccoraaccaaaae. CCSJIK8 aBTOpOB sa /i'9KCrrep08HT 39, RaE sa Cmm8TeJI:DC'l'BO TOro, 11'1'0 Be~ 14~ lia 38

BBcn .0'1' DJIOTBOCTm, ae COBceM BepH8. ABTOpH pa60TJi /421 ilCCJIe,llOBaJIH 

nepeXB8T IIBOHOB B CMeCR fiz 1-2).,t npH paS..mI"mllX DJI01'HOCT.RX. OTcYTC'1'BHe il 
",

8SBHCHMOCTH nep6XB8'1'a DHOHa OT npOTRR K ~elTePKID 0'1' nnO'l'HOCTm se MO I 
!teT 0JIYDTl» ,ll0R888TeJIDc',fBoM O'1'Cy-TC'l'mIH '1'a~Oft :llte SamICHMOCTPI ,IV.JI MBJO

lia. KãK 1I8Bec'1'Ho (CM. Hanpm.mp, oeaop /40 ), nepeXBaT rmOHOB npOBCXO

JijIT upll J1 > 4, '1'aR R8K npm Mama: rJ' ~eT CBJIl)HOe norJIomemIe !mOROB
 

~ .BOJ,J;OPO.na • B TO 11e BpeMSl ,tteBos6Y1KJteHHe 7/'" -8TOMOB npB -11 > 4
 
B,lleT S8 c~eT OE9npo~eccoB, Ce'ti8HBe ROTOpax nponop~OHaHDHO nxOTHOC


Til',RaR li nepenaT IlBOROB, n08ToM1 ,ItOM nepena'.l'HBllllUCJt !mOROB c BO,ItO

po,tta ml ,tteATepd De S8BRCHT 0'1' IIJIO'l'HOCTH CMeCB B paCCMa'l'plmSeMoi! oõzac-
TU BSHeHeImJI ~ • . 

OfMe~HH8SI B paõore /2/ saBBC1WOC'1'~ t.U.s 0'1' IlJIO'l'HOC'm CMeCH e,tJ
 
li Kom:tem'~ 'l'pH'l'M e-é eC'1'lJ 'raD8 CJ!e.nCIJ.'l:lH8 Hf3~;ro yqeT8
 

SamIODOcTJ! BeJllNiIma: f~5 01' IJapaMe'I'poB Y' li e-r • ToR. .2
 

Ws :: W - ~J e,/ . tJ, 58'ÀfltJ!Í' e,t .t!J" - '" . 
;Jc/l1!,. + ';\rltI;. efi! 

Jt,lm npoB8pu rImO'l'8SH o poJm 'l'8plllaJDmaItD HI)-8'l'OMOB li J1IX YOR~e- . 

BWJ B mxm;ecoe .n8BOS<SYJUlemu ,Itonyc'r1U«,RaK ome1l82!OC)) lil B ~dol'a.x/ O,30~ 
, liTO 01llt90DyeT JtBe rpyIIIlH l/f -aTOMO:B: CSHcTpue (E IV 0,5) li 

- Ife~mme (E"" .T)o Jl,1m à'l'U 'JUI1X rpyrm t~ -Q'fOlroB 6Y1J;Ff O~C'fBeBHO
 

PQ8JDA8'fltOJl OBOPOC'm 0<Spa30BaS:U MeSOMOJIeltYJt di!" (OMo p:fiC. 3a I! 6) o
 

EoJm ,D;o6amr.fil B 0_80l> 'l'peml ras .x.z c e » I t '1'0 BÇ81';1t8 MODO IIO


J10dpa!b 'ImqI) oro Ko~enrrpaItD:) ex , 'qIlo6!i ).... t!}i - ~lmmBWl OBO


poc~ ImpeD8T8 ImOOBa C J/lSO'l'ona :Bo,ttopoJ,ta sa Xa .. y.A0:sJI9'1'l30psma dH -,
 

COOTDOméDiO
 
AJl (E"'- 7) < t;,.À;r e:« JJ{I' (E"" 4S~8). (31)r
 

Tor,tta. UMepsm smoon MasopeJrrreHa (/I l z ) m 1W%0JJ; 14 HeB set!'fpO:f!OB'
 

mmm 611l.e'l DJieJ,m'f:& 1108 M9Jt,1I8B.m1X t/'f -a~PIOB. T.R.. JIepeXBa'r amo


W1 D X up &.ma 'UJIOTBOCTJDt mrecm 61JJ;eT a8DOSTD, B OOSOEilOiS, OT
z 
BO.I1R8cna lf8KD t tf -8TOUOB. 

Oqen ~epeoàB nr~''l'a1lJUW'foa Tm.ate m 8KOnepuSHT O fie B oueCll 
.z~ ." 7;, • laK DBeC'fHO • CROpe»TD Depumm ~m o ,n;ef!cl9pmi um 

Tpn1Ul Otl9!m C1tJWIO salmce 0'1 rr9mtapalQlH ~CJI. ~u aTa CEOPOQff:& ;1 
B8 nopsmOB BOspaO'l'ae'l' np1t T - 0.004 aB Iro Cpal3i!9Jm!O c T ,.... 0,5 sBo 

T8IGlM 06pa30M, YCJIOBRe (31) JIeI'RO BllnOJImtT:b. ÜTHOCHTeJIlJHlie H3MepeJmH 

ssxona Me30peHTI'eHa E ,'" ? KaB lIS pea~ 

ift~ Ile ~ (-Ijflle)--/,Jle-+t"""!,,(~,,"lxa8) 
~ 14 MaB HelTpoHoB npH pa3HHX nnOTHOCTRX CMeCH MOryT ~Th B03MOE

HOCT:b 11I3MepeHHR a~KToB TepMaJIR3a~ MD-8TOMOB. Ha pRC. 6 cxeMaTH~HO 

npe,UcTaBJIeHH CKOpOCTlI 06pa30BaHHR 'ir -MOJIeKyJI R a<M>eKTHBHlie CKOpOC

TH nepeXBaTa MlJOHa c H30Torra BO,UOpO,Ua Ha Xz H He, Y,UOBJIeTBOpHDmHe 

YCJIOBHlD (31). 
li 

PHC. 6. SaBHCHMOCT:b CKOpOCTH
 

06pasoBaHHR Me30MOJIeKyJIH
 

0,5fi i\t}lfle· clle '/1,(-1" , nepexooTa.) rrponecca
 
-t-/,of y ~ t -f }f X XI CKOpOCTH 

06pa30BaHHH MeSOMOJIeKy~ (tf~) 
0'1' aHepI'HH tI' -aroaa, 

0,5 e(aB) 

C TO~ 3pe~ iayqeHHR Me~HH3M8 06pa30BaHHR MeSOMOJIeK,YJI BO,llO ) 

po~ C ~ He 33, a Ta~e ~ aHaJIH3a ,UaHHHX, no~eHHHX B aKcne

pBMeHTax no 11I3y-1eHHD MD-KaT8JIH3a B CMeCH 2)1'" Tz , npe,UCTaBJlHeT mrre

pec HayqeHHe npo~eCCOB nepeXBaTa MDOHa c H30TonOB BO,llOpO,ll8 Ha He 

npH pa3JIKqHHX TeMTIepaTypax cMeci. 3Kcrre~eHTaJI:bHO aTR npo~ecCH HCCJIe

,UOBaHli eme He,llOCTaTO'IIHO xopomo 2,41,42. B TO !te Bper.m cymecTByeT 

npOCTaR B03MOMHOCT:b H3MepHT:b aTH CKOpOCTH. ~ aToro ~OCT8TO~HO pac

CMOTpeT:b nponecca, rrpOTeK8BJlJtHe B rpoãaoã CMeCH ~ (~J~)1 lIe -(- Xz , 
rne Y2. - raa c lr:>,> 1 H t':z. e« 1. Bpexeaaoe pacnpeneneaae Me30peH'l're

H8 (/f /z ) B TaROa CMeCH (aanpzaep, c :Õz ) OIDICllBaeTc.R: BllpaJlteHHeM 

@ "- ))C~)C ex,p f- (),~., )C 6',., +)~/{eflfe ., ~;t0C'cI/e/ce i 0,/(O,,)}-I.] . 

o 

CMllCJI BBe,lleHHllX KOHCTàHT HceH lIa TeKCT8. M3MepRH BpeMeHHHe pacrrpe,lleJIe

HHH Me30peHTreHa npH pa3JIHqfiHX TeMIIepaTypax II KOHUeHTpaUKH CMeCH,c 

BllCOKOa TOtffiOCT:bD MOmIO oY,lleT HaJlTH KOHCT8HThI nepeXOOTa MlJORa H8 He. 

YKaEeM Ra HHTepecfiYD B03MO~OCT:b H3yqeHRH peSOHaHCHOrO MexaHH3MS 00
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paSOBaHWI M8S0MOJIeKYJI di!, lia MOJIeRy.naX I'1UtPB.1ta fiZJ B OMeOH 1;2J + 

"" Li r (TBep,ItaJI, xm.ztI(M H rasooõpaaaaa qasa) no cxese, 8HaJIOI'lJ'q

RoA (l)(Be'pO~THOOTb 06paSOBaIDUI MeSOaTOMa aonopona B ti nonaaaesaõ 

140/):
B 30- paa dr 

jl1 <: ~,. . //Li/,)L;J. 
CKOPOOTl> rrepexsara MBJOHa o .n;ef:tTepIDI HJm TpHTlUl H8 i/ N' 1060 /28/. 
3Konep.m.feHTaJI])Hlie HSMepeHIDr BeJ.lH'tIJilHJi d)s B TaRol 011e01l .n;aJIH 6bI BOS

MOEfIOOTb npoBepKH TeopeTH~ecKHX pao~eTOB ROHOT8HTH OTpgxHBaBEH MDOHa 

o He B nponeooe ero TOpMOJiteHHJI. 

B saKHro~eHRe'~ óJIaro.n;apHooTb ~.~.MeHbillKKoBY II M.n.~~~HY, 

OOBMeOTRO o I(O·,rnllMB 6bIJIa HOCJIe,nOBaHa KImeTmta MeSOMOJIeRyJIJlPHWC npo
neOOOB B CMeCH 3,14/, JI.H.IIoHOMapeBY sa CTIDqJmpymnnrtl 1IIHTepeo K 

paõore , B.C•MeJIemmy H M.Ey6aKY sa npe.n;OOT8BJIeHHe peSYJIbT8TOB EX pa
60T 11 nozeaase ,ItHCKYCCIDl. 
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toMOa n.H. P4-87-907 
KHHeTHKa HOOHHOrO KaTanH3a B CMeCH AeHTepHR H TpHTHR 

CornacHo peaoHaHCHDMY H KBaaHpeaoHaHCHOMY MexaHH3MaM o6paaosaHHR MeaoMone
Kyn dt~, CKOpOCTb HX o6paaoBaHHR ~dt~ 3aBHCHT OT TeMnepaTypw CMeCH Da + Ta. 
XapaKTep TeMnepaTypHoH aaBHCHMOCTH ~dt~{T) onpeAenHeTCH ~yHK~HeH ~F(E, e) pac 
npeneneHHH no 3HeprHRM t~-aTOMOB, HaXOAR~HXCH B lS-COCTORHHH C nonHWM CnHHOM 
F = 0, F = 1. AnR HaXO*AeHHH ~YHK~HH He06XOAHMO HCCneAOBaTb KHHeTHKY peaK~HH 
MOOHHOrO KaTanH3a. CHCTeMa ypaBHeHHH, OnHCWBa~aR KHHeTHKY npo~eCCOB HO-KaTa
nH3a B Ka3HCTa~HOHapHOM pe*HMe, pa3AenReTCR Ha ABe nOACHCTeMW, H3 KOTOPWX 
OAHa OnHCWBaeT BpeMeHHOe pacnpeAeneHHe KOMnOHeHT, y4aCTBY~HX B M~-KaTanH3e, 
a APYraR - pacnpeAeneHHe t~-aTDMOB no 3HeprHHM ~F(E). noKaaaHo, 4To ~YHK~HH 
~F(E) H MaKCBennOBCKHe pacnpeAeneHHR, HOPMHPOBaHHWe Ha OAHHaKOBOe 4HCno Me-
30aTOMOB, pa3nH4a~TCR MeHee 4eM Ha 10%. TaKOe He3Ha4HTenbHOe OTnH4He 06bHC
HHeTCH 6onb~HMH &enH4HHaMH CKOpOCTeH 3aMeAneHHH MeaoaTOMOB H npo~eCCOB nepe
XBaTa M~Ha C AeHTepHR Ha TpHTHH B B036Y*AeHHWX COCTORHHRX Me30aTOMOB. npeA
CTaaneHO peweHHe CHCTeMW ypaaHeHHH, OnHCWBa~HX KHHeTHKY M~-KaTanH3b npH nnoT 
HOCTIIX <P < 0,05, C y4eTOM 11YCKOpeHHH11 MeaoaTOMa nPH ero TepManH3a~HH 1 T.e. 
B yCnoBHHX, KOrAa KBa3HCTa~HOHapHoe npH6nH*eHHe HeCnpaBeAnHBO. floKa3aHO, 4TO 
npH y4eTe 3Toro a~eKTa TeopHH AaeT YAOBneTaopHTenbHoe cornacHe c 3KcnepHMew
TaMH, awnonHeHHWMH a SIN npH nnoTHOCTHX <P = 0,01. 

Pa6oTa awn~nHeHa a na6opaTopHH HAepHwx npo6neM OK~K. 
OpellpHHT O~HHeHHoro llllcnrryT& RJtepHhlx HccnellOBBHHii. JlyfiHa 1987 

neoeso.n aaToPa 
Somov L,N. 
Kinetics of Muon-Catalyzed Processes .in.,. Deuterium
Tritium Mixture 

P4-87-907 

According to the resonance and quasi-resonance mechanisms of dt~ mesic 
molecule formation, formation rate ~dt~ depends on the temperature of 03 +T 3 

mixture. The temperature dependence of ~dt~(T) is determined by the energy 
distribution ~F(E) for atoms in Is-state with the total spin F = 0 and F = 1 . 
To find ~F(E), one should study the kinetics of muon catalysis processes. It 
is shown that ~F(E) and Maxwell distribution, normalyzed to the equal number 
of mesic atoms, differ by less than 10%. This difference is insignificant due 
to high rates of processes of mesic atom slowing down and of muon exchange 
between deuterium and tritium in mesic atom excited states. The solution of 
the system of equations describing the ~-catalysis kinetics is presented for 
densities <P < 0.05 and with ~-atom "acceleration" during its thermal ization 
included, i.e. when the quasi-stationary approximation is inapplicable. It is 
shown that, this effect taken into account, the theory is in a satisfactory 
agreement with SIN experiments at density <P = 0.01 . 

The investiqation has been performed at the Laboratory of Nuclear Problems, 
JINR. 
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