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A H H 0 T a U H R 

Paccuarpnnaercn reopH~ 3enh~oBuqa paHHeR cra~HH pacmHpRD~eHca BceneHaoR. 

nna 3TOR reopHH OK£l.3HBaerca'cy~eCTB8HHHU, qro6H BennqHHa 3HTpOOHH, KOTopaR 

HaKa.nm.fBaerc.R K MoMenry o6pasoBaHHR 3B1i3~1~liln(l. uenhme HexoropoH KpHrHqecxoR. 

,.-., 

B ~annon pa6ore·Hsyqaerca BnHRHHe B3aHuo~eRcrBHR nyxnonos npH nnornocrax 

nopH~Ka. H~epHOH Ha pocr 3HTponHH. Yqer B3aHUO~eRCTBHR npHBO~HT K B03pacraHHD 

CKOpOCT~ H~epHliiX peaKU~ri-, ·qro;npH6nHmer -CHcireMy ,_ K paBHOB6CHD H reM CaMHU 

sa~e~naer pocr 3HrponHH. TaKHil o6pasou.,no~rBeplt)taerca BliiBo~, c~enaHHHA. B pa6o­
re 3enh~OBHqa H HKy6oBa H£l. OCIIOBe MO)lenH H~eanhHUX ra3oB, qro .3HTpOOHR K UOMeHTY 
oClpasoBanHH :3Be3~ ue npes~:.~waer KpHruqecKoH. 

J 
;:;· A.bstr-~o·t 

Zeldovich theory about the early stage of expanding universe is 

considered. It is essential for this theory that the value of entropy, 

which is accumulated up to the moment of formation of states , were 

less than a sertain critical entropy. In this paper the effect of in­

teractions of nucleons at densities of order of nuclear ·ones en the 

growth of entropy is studied. THese interactions lead to the accelera­

tion of nuclear reactions, what brings the sistem nearer to equilibrium 

state and reduces the growth of entropy. So the conclusion made in ~he 

paper of Zeldovich and Yakubow on the basis of the model of ideal gases 

that entropy to the·moment of stars formation does not exceed the critical 

value is confirmed. 
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B p~6o'l!~/I) pai::c~oTp~ma MO;ll~.n:r:. paciirnplliOII\e~cH Bce.neuuott B ;llOSBea;L~uott c'l!a,mnt. B ;llauuott 

MO;lle.nH npe;llno.naraeTcH, ~To Bell\eCTBO B ua~a.n:r:.ustt MOMeHT cocToH.no Ha :Bspoxr.;L~euuHx ~epMH-raaoB_ 

, -~ ,: /' , e- , v npH TeMnepaType T• o • ORaaHBaeTCH cyll\eCTBeuuott BeJIH~Hua auorponHH S , 

KO'l!OpaH HaKanJIHBae'l!CH R MOM8HTY 06paaoBaHHH 8B88;ll. Bbt~KCJieHHe 8H'l!POnKH 'l!8KOtt OHOT8MH OHJIO 

npo~aBe;lleuo Se.n:&;llOBH~eM H BKyJ50BhiM ;ll.liH o.ny~aa H;llea.n:&J!HX raaoB . n , / , e , >' • B 

;llaHHOtt pa60T6 y~HTHBaeTOH B.liHHHHe OH.li:&HOrO B8aHMO;ll6~CTBHH HYKJIOHOB Ha 8H'l!pOnHIO CHOT6MH. 

IlpH HS~eHeHKH ll.liOTHOOTM B CHOT6116 116HHJOTOH yCJIOBHH paBHOB60HH, 'l!aK KaK KaE;llOIIY SHa~e­

HHIO ll.liOTHOO'l!M OOOTB6TCTByeT onpe;lleJieHHOe ·paBHOB60HOe SHatzeHMe KOH~eHTpai.\Mtt KOIIllOHeHT. Iloa­

TQ~Y .. pacmMpeH~~ . Henpep~B~O BHBO;llHT CHCT~MY HS paBHOBeCHH. MexaH~SIIaiiHJ _ BOSBpall\aJJII\HIIH CHOTe­

MY B paBH9B~~He 1 HB.liH~TC~ H;llepHHe peaKI.\MH• 

B XO;lle pacmMpeHHH Bce.neuuott, KOr;lla ll.liO'l!HOC'l!H B611\6CTBa OH.liH MHOrO_ 6o.n:r:.me H;llepuott, CKO-

pOCTM H;ll6PHHX peaKI.\Mtt CYII\6C'l!B6HHO ·npeBHmamH OKOpOCT:& pacmHp~~HH 1 KOMllOHeH'l!H HaXO;llH.liHC:& B 

paBHOBeOMK
1
M 8HTpOnKH He BOSpacTa.na. IlpH ll.liO'l!HOCTHX nopa;llRa H;llepuott OKaSHBaeTCH CYII\6C'l!B6R-

HOtt peaKI.\MH 

::JHTpOm'lll CUCTeM!l S 
ypaBH eHHil; 

ec 

y,. + (Z ::::::::.. /' .~. e 1 

TeMnepaTypa TIll nJIOTI!OCTb 

tiS S.r ,/x J r 
s r= .,5;) 

Y,n,p,e 

C ofx J_ (W. - ~) 
ll(t ,v. 

(I) 

netlTpOHOB n onpe,neJIHDTC!I H.S CHCT6MY 

(2) 

3,ne~b ;;( • . * ::"' OTHOCHTeJibHa_ll 

Bepo!ITHOCTH np!I~OA H pdpaTHOA 

KOI;iU6HTp8.UHll neltTpOHOB, C - KOHUeHTpa~Hll HYKJIOHOB, .\\./,,,~ 
peaKrtHit, #.' • f 77 1'1", 1'1 - Macca uyxnoua, 5; - ::JHTpOTIH!I 

(.z~t,f . . ; .. 
. . , 
(' 0 " KoMnoneHT!:l. 

ilpH y'-leTe B3a~tnw,neACTBH!I HyKJIOHOil BH.IJ; ~epsoro ypaBH6lll111 CHCT6Mbl (2) He M6HHeTC!I, TaK 

KaK raa neATpHHO H ::~.JteKTpOHOB npe.nnonaraeTC!I H,IJ;eaJihHHM·, IO ::JHTponn!l ::JTHX raaos nl" T«_/4,­

.,.,,l( .!"' - XH!AH'-leCKHlt noTeHrtHaJI:J""' '-: ua,.pca llaCTl1It) nuee:r BH.n:. 

r', 
11 

·.., j' . ;).3p .. ·v· '-~· f1._t'1? I?~ ~ ·(;- "':)·en·/~- I?·J].. . 
,W, (2•A)J ' ' ,,., (I' l (:3) 

r;L~e i?/ ·- '!Hcna aanonueuilli. 

Ey;lleM y~HTHBaT:& napl:ll:le BSaMMO;llel.tCTBHH M6xt;lly HYKJlOHaMH ;· ·npHBO;llHII\H6 K CBepxT'exyqeuy 

COOTOHHKIO H;llepHO~ MaTepHH npH r1 0 /2/ ,j'Jf. MH MO_xtell BOCUOJl:&SOBaT:&OH TeM aaue~a.li:&TeJl:&HHM 
00CTOHT6Jl:&CTBOM, ~TO raa KBaSHtiaCTHit ;ll.liH-;HeltTpOHOB .H npOTOHOB :MOEHO C~HTaT:& M;lleaJI:&HHIIo 

J 

I 



TaimM oC5paaOM 1Bblpai!temre ;IJ,liH. 3HTpOmH1 (3) MOlKHO MCI101I:&30BaT:& Ta!tlKC ;lJ.liH B3al1MO;IJ.etiCTBYIO!l\l1X • 

HCHTpOHOB. l1 IIPOTOHOB, IIO;IJ,CTaBl!.fHJ BMCCTO 1'7« qucl!a 3aii01IHCH!1H KBaauqaCTlll.l f7. .• 

-/l • s ~. ; .. ev 

r;IJ.e • c, • ~ ( t:, -_r,J" . (4) ' 

floJinoe qlfCliO peaKI.lll:ti v .. n -I' .. e" B CMHMllY BpeMeHM B C;lJ.MHHqHOM OO:DeMe ;IJ.aeTCH BblpalKe­
lllleM : 

, 2v }3 • ( dP:, { l.l~j2olii; (zoiP.. 'r" / / z / 
W, = f: (z"~ J j (z•I.J') (zrJ;)> (z.~)') fM;)' L. H i7,17, 11- n,.) (1-17,} J; ;:_ .... , 

) 

r.24e 17.- qHcJia aarrol!HeHHH llaCTlll.l (KaK ;IJ.liH e, v 1 TaR n ;IJ.liR n n I' ) • H - AiaTpMqHb!Li SJieMeHT 

peaRl.lHH (I) B (V-A) TCOpl1!1 Cl!aooro B3aHMO;IJ.C:tiCTBVIH, j - ROHCTaHTa C1Iae5oro B3al1MO;IJ.etiCTBHH 

(cyMMHpo:aa~me rrpono;IJ,MTCH rro CIIHHaM .qacTHll) • 

ql!Cl!a 3ciii01IHCHUH Het!TpOHOB ll IIPOTOHOB B CBepxTeRyqcM COCT0HHI1M llJlH Tj o paBHbl; 

(5) 

1'7} =<ofa;a.fo> 
rro ' z. - ( Z Z) zr + t?:. u, -zr.J 

1 
.. 

(6) 
r;IJ,e u:t. 11 liS - KO::Ji1}l[Jnul1eHTbl KaHOH!fqecrtoro rrpeoe5paaonaHMH BoroJIIOCio:aa. I1pl1 T- 0 ' n- 0 

H ,y - zr•, RaR M ,Z(Ol!lKHO ObiT:& B OObJqHo:tt ( npu T· o ) Teopl1l1 c:aepxnpo:ao;IJ.MMocTn. EcJil1 ll\e 

lfC!!eaaeT B3aHMO;IJ,CWCTBI1e, T. e • ~- o ,. TO tr - i "~ u _. o , (npM E ~ E,.~w) H ;IJ,liH 11s 
MMCCM; 

'1s--.. I- l?s - I£. E. I 
e~ 

I IE- .t<. I 
te ~ 

I 
= 

I ,. e £;!',. I 

T.e. llOl!yqaeM OCibJqHoe pacnpe;IJ,CJICHl1e ~CpM11. TaR KaK BJillHHl1e CBCpXTCKyqeCTl1 B OCHOBHOM 

CDO;IJ.HTca K paaMb!THro no:aepxHOCTH ~CPM11 Ha Bel!HqHHY-~ , WYHKI.lMID ns MOll\HO anpoRCHMHpo:aaT:o 

WYHRUHe:ti iJIH H;IJ.ean:&Horo ~CPMH-raaa C HCKOTOpo:tt SWWCKTHBHOU TCMrrepaTypoU6: 

/l= 
~ 

I 

. I §:;.£,.. ,. e .IJ 

B peayJI:&TaTe HHTerpHpo:aaHHH ;IJ,XH BCPOHTHOCTH llPHMOro npouecca llOl!yqaeM*) : 
(7) 

w. 9' "' P." 'p") 
I • ~ /;/'"/",._/'•)"'~ (r_u. O,H ~-! : ] (J/) o (8) 

2p~ ~ ... 
Cl1CTCMa (2) CBO;IJ,HTCH R HCliHHC:tiHOMy ;IJ.H~epeHUHaJI:&HOMy ypaBHCHl110 ;IJ,JIH 3HTp0!1HM BH;IJ,a; 

---------~----------
*)CKOpOCT:& OCipaTHO:ti peaKlll1H liOXytrHM, 3aMCHHB J re;..) Ha 

r,;1.e :J(~r) =: 2.~(:r.)t~\ ~C2..)~'l< ... T1.}(~)·6 ... T6·o/-

4 
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(9) ' 

YpaBHeHHe (9) ~onycRaeT TOHbRO,~HcneHHOe pemeHHe. O~HaRo uoxHo c~enaTb Ka'!leCTBeHHHe BYBO­

. ~ o noBe~eHHH SHTpomm. Bo-nepBb!X,Y'lleT B38HMo~eitcTBHll npHBO~T R BospacTaHHJO CKOPOCTH 

peaKUHH v. n ~I' .. e no cpaBHeHHIO co cnyqaeM .ltJI.R H,JteaJibHWC. raaoa, ,JteliCTBHTeJIDHO: 

w'1r (A)l -~- »i w .. , T 
(IO) 

8TO nerKO nOHflTb, T8R R8R ~OnOHHHT8HbHOe pa3M83b!B8HHe noaepXHOCTH. ~epMH, Bbl3b!B88MOe 

· B38HMO~eitCTBHeM HYKROHOB, npHBO~HT K yBenHqeHHID llHCJia ll8CTHI,t, MOI'YiltHX npHHllTD Yll8CTHe B 

peaKUHffX. BospacTaHHe JKe cKopocTH peaKUHit nplil6JIHJKaeT CHCTeMy K paBHoaecHIO, T.e. aaMe)l,­

n.Re'J:' poeT aHTponlilH. 

KpoMe TOI'O, yqeT B38HMO~ettCTBHll Henocpe~CTBeHHO YM8HbWaeT 5n ),l sl" • llpH :- 0 

~. 

5 ·: /~.·ve- 7 
"'''" y r (II) 

H3JIOi!WHHbJe BH!Ile C006pallteHH.R OTHOC.RTC.R TaKllte H K .npyrHM peaKUHSIM, KOTOpJ:Je MoryT 

npOXO,lUUbB STOlt C:::tCTeMe, HanplU.t:ep ,K y~ .. .,/1 _ ~ ":/"'+ +e- +..Jl .I .... Je. A. n,/' .· 

B aaKJIIO.lWHI1e anropJ:J nupamDT clnaro.napHOCTb aKa,neM11KY H.E. 3eJib.D;OBI14Y aa nocraHOBKY 

aa,naq11 11 11HTepec K paclore, a raKllte JI .r. 3acraaenKo 11 A.M. HK;Ycloay aa aecb)4a noJieaHhle 

.ll:11CKYC C~lll. 

2. B.r. CoJIOBbeB 11 TeH rh!H.Aota Phys.Hung.J& 3,.II, 277 /I960/. 

<3. A. MpHKOCOB H H. XanarnHKOB ~ Y<I>H, T. :cir, B. 4 (1958). 
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