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·06DlAH XAPAKTEPHCTHKA PA60Tbl 

.lIHCcepTaUHSI Il0CBSioteHa KHHeTHKe HepaBH0BeCHUX npoueccoa H 

HX BnHSIHHD Ha ¢0PMHP0BaHHe C0CTaBa BceneHH0A. B qacTH0CTH 

Hccne,11yeTCSI BnHSIHHe HepaBH0BecHUX pacna,110B qacTHU H HepaBHOBeCHUX 

He8TpHHHUX OCUHnnsiuHA Ha K0CMonorHqecKH8 HyxneocHHTe3. noctpoeHa 

M0,llenlt, reHepauHH 6apHOHH08 aCHMM8TPHH BceneHH08 C yqeT0M BnHSIHHSI 

npoueccoa pollCJleHHSI qacTHU _cxansipHUM noneM. 

B pa6oTe HCnonb30BaHU MeT0,llU CTaTHCTHqecxo8 ,¢H3HKH H 

TepM0.llH,HaMHKH, KBaHT0B08 MexaHHKH, T80PHH 3JieMeHTapHUX qacTHU H 

KBaHT0B08 T80PHII Il0JISI ,11nsi HCCJie,ll<;>BaHHSI npoueccoa pol[,lleHHll qacTHU 

BHeWHHM CKaJIIIPHUM noJieM, H88TPHHHUX 0CUHJIJIS!UH8, 3JI8KTPOCJia6ux 

B3aHM0,lle8CTBH8 H ,11p. H oueHKH BJIHSIHHII 3THX npoueccoa Ha 

K0CM0JI0rHqecKH8 HYKJie0CHHTe3 H 6apHoreHe3HC. C ,11pyro8 CT0P0HU, 

HCil0Jib30BaHU coapeMeHHUe ,ll0CTHJ:eHHll K0CM0JI0rHH H aCTP0~H3HKH ,llJISI 

noJiyqeHHll HH¢opMaUHH o napaMeTpax coapeMeHHUX TeopH8 3JieMeHTaPHUX 

qacTHU H M0,lleJie8 06he,llHHeHHll B3aHMO,lle8CTBH8 nyTeM oueHKH HX 

C0BMeCTH0CTH C K0CM0JI0rHqecKHMH npe,llCTaBJieHHIIMH. 

AKTyaJibH0CTb TeMu HCCJie,ll0BaHHll 

Bonpoc 0 ¢0PMHpoaaHHH H 3B0JIDUHH C0CTaBa BceJieHH08 SIBJilleTCSI 

0,llHHM H3 0CH0BHUX K0CM0JI0rHqecKHX aonpocoa. Ha6JID,llaeMaSI qacTb 

BceJieHH08 C0CT0HT H3 BeoteCTBa, npeo6Jia,11anota11 qaCTb K0T0poro 

npe,11ctaaJieHa a BH,11e ao,11opo,11a (-75% Maccu) H reJIHll-4 (-25% Maccu). 

HccJie,ll0BaTb 

BceJieHHo8 

B03HHKH0BeHHe H 3B0nDUHD 6apHOHH08 aCHMM8TPHH 

(6AB) H XHMHqecKHX 3neMeHT0B, CTaBWHX 0CHOB08 

Ha6Jin,11aeMoro cero,llHSI MHoroo6pa3Hll raJiaKTHK, 3B83.ll, nnaHeTHUX 

CHCTeM, npe,11c_TaBJilleT HeC0MH8HHU8 HHTepec H aKTHBH0 H3yqaeTCSI B 

nocJieAHee apeMll. 

Ha6Jin,11aeMue 
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rrpeKpacHO BOCilPOH3BOllHTCH cTaHllaPTH08 MOlleJibD KOCMOJIOrHqecKoro 

HYKJieOCHHTe3a /1/ B paMKaX KOCMOJIOrHqeCK08 ,, MOlleJIH ropgqe8 

BceneHH08 /2/. Ha cerOllHHIDHH8 lleHb TeOpHH KOCMOJIOrHqecKoro 

HYKJieOCHHTe3a oqeHb xopomo IlOllTBepJr.1taeTCH Ha6JIDlleHHHMH. nepBHqHue 

o6HJIHR nerKHX :rne"MeHTOB cny:1:aT xopomHM HHllHKaTOPOM ycJIOBH8 B 

paHHe8 BceJieHH08 BO BPeMH liyKJieOCHHTe3a (0.01 c- 200 c). 

MHOll:eCTBO TeopeTitqecirnx pa60T HCCJiellOBaJIH rrpel!CKa3aHHH H 

orpaHHqeHHH KOCMOJIOrHqecKciro HyKneo<:HHTe3a /1/. c ·sTo8 uenbD 

HCCJiellOBaJIHCb pa3JIHqHue MOllHlf>HKaUHH · KOCMOJIOrHqeCKOrO 

HYKJieOCHHTe3a rryTeM BBelleHHH B CTaHllaPTHYD MOlleJib llOilOJIHHTl!JlbHllX 

rrapaMeTPOB, · HOBUX rrpoueccoB H llP"· CHCTeMaTHqecKH H3yqaJIHCb 

PBBHOBeCHHe CHTyaUHH. BJIHSiHHE! HepaBHOBeCHHX rrpoueccoii Ha 

KOCMOJIOrHqecKH8 HYICJiebCHHTe3 H3yqeHO 6onee cna6o. 'TaK, HarrpHMep, 

slf)lf)eKT BBelleHHH llOilOJIHHTeJibHllX HeCTa6HJibHUX•- qacTHU ' Ha 

KOCMOJIOrHqecKH8 '• HYKJieOCHHTe3 ·HCCJiellOBaJICH BO MHOll:eCTBe pa6oT. 

Ol!HaKO . B OCHOBHOM, · paccMaTpHBaJICH CJIY'IB/1 6ucrpon _TepJJ8J1H38L!HH 

IlPOllYKTOB ,, pacrral!a llOilOJIHHTeJibHHX qacTHU B srroxy HYKJieOCHHTe3a • 

BJIHHHHe HeTePJJBJ1H30B8HHHX llPOJI.YKTOB pacnaJl,8 MaCCHBHllX qacTHU Ha 

rrepBHqHU8 HyKJieOCHHTe3-· 6UJIO H3yqeHO B Hame8 pa6oTe /3/. BiIHHHHe 

He8TpHHHllX OCUHJIJIHUH8-Ha BllXOll JterKHX 3JieMeHTOB TOll:e HCCJiel!OilaJICH 

B OCHOBHOM B cnyqae paBHOBeCHllX OCUHJIJIS!UH8. B03MOll:HOe BJIHS!HHe 

HepaBHOBeCHllX OCUHJIJIS!UH8 He8TPHHO Ha KHHeTHKY HYKJIOH·oB BO BpeMH 
.. J • • 

HYKJieOCHHTe3a 06cyJr.1taJIOCb B pa6oTe /4/. B llHCcepTaUHH, CJiellyH 

3T08 pa6oTe HCCJlellyeTCH BJIHSIHHe HepaBHOBeCHHX BaKyyMHllX 

OCUHJIJIHUH8 Ha HYKJieOCHHTe3. IloKa3aHO, qTO HepaBHOBeCHlle 

4 
OCUHJIJIHUHH He8TPHHO. MoryT CHJibHO BJIHS!Tb Ha 06HJIHe rrepBHqHor_o He. 

Ol!HO H3 _ caMllX H3BeCTHllX orpaHHqeHH8 TeopHH KOCMOJIOrHqec,Koro 

HYKJleOCHHTe3a - 3TO orpaHHqeHHe Ha qHCJIO THilOB peJIHTHBHCTCKHX 
. . 

qacTHU BO BpeMR HyxneocHHTe3a /5/, a HMeHHd: He 1,10:1:e~ 6uTb 6oJihme 

4 JierKHX, JieBOilOJIHPH30BaHHllX He8TpHHO, o6JiallaD!llHX o6uqHUMH 

CJia6UMH B3aHMOlle8CTBHHMH. 
r·-

3JleMeHTaPHllX qacTHU /6/, 

C Jlpyro8 CTOpOHll B HOBe8~HX 

IlPH_CyTCTBYDT JlOilOJIHHTeJibHlle 

2 

MOlleJIHX 

nerKHe 

l 

qaCTHUll, slf)lf)eKTHBHO llaD!J(He BK JI all B NI). cyrrepcTpyHHlle TeopHH, 

HarrpHMep, rrpeJlCKa3UBaDT uenu8 TeHeB08 MHP CB$13aHHU8 C HaIDHM 

TOJlbKO rpaBHTaUHOHHO. _cymecTBYDT •lf>eHOMeHOJIOrHqecKHe MOlleJIH 

BOJlbIDOro 061,ellHHeHHS! B3aHMOlle8CTBH8 (BOB) Ha OCHOBe rpyrrrru E6, 

rrpeJlcKa3UBaD!J(He cymecTBOBaHHe llOilOJIHHTeJibHllX rrpaBOil0JIBPH30BaHHllX 

qacTHU, cpeJlH KOTOPllX MoryT 6UTb H peJIHTHBHCTCKHe: BO BpeMH 

HyKJieOCH11.Te3a. IlOilllTKH CMHrqHTb CHJlbHOe ' . KOCMOJIOrHqecKoe 

orpaHHqeHHe- Ha NI) cerol!HH,. oco6eHHO aKTyanbHll. B llHCCepTaUHH 

pacCMOTPeHll ._B03MOll:Hlle MOJ!Hlf)HKaUHH CTaHl!apTH08 MOlleJIH, KOTOPlle 

MOrJIH 6u IlPHBecTH K o~na6neHHD KOCMOJIOrHqecKoro orpaHHqeHHH Ha NI). 

Ha cerOllHHIDHH8 lleHb BCe eme OCTaeTCH OTKPllTllM Borrpoc o 

cymecTBOBaHHH Maccu H OCUHJIJIHUH8 He8TPHHO /7/. OH TeCHO CBH3aH c 

rny6HH08 Hamero Il03HaHHH OTHOCHTeJibHO reHepauHH Ma·cc · llJIH 

lf)epMHOHOB, CTPYKTYPll IlOKOJieHH8 H B03M0ll:H08 CXeMU BOB. C llPYr08 

CTOPOHl,I HaJIHqHe Maccu y He8TpHHO rrpeJlCTaBJIHeT 6oJibID08 HHTepec llJIH 

aCTPOlf)H3HKH H KOCMOJIOrHH, TaK KaK MaCCHBHOe He8TPHHO MOll:eT pemHTb 

rrpo6JieMy .CKPllTO~ MaCcll H curpaTb 60JibIDYD POJib B lf)opMHPOBaHHH 

KPYilHOMaCIDTa6H08 CTPYKTypu BceJieHH08 /8, 9/. MexaHH3MaM reHepauHH 

Maccu He_8TPHHO H He8TpHHHllM _ OCUHJIJIHUHHM IlOCBH!J(eHO MHOll:eCTBO 

TeopeTHqecKHX pa6oT. BOJibIDOe KOJIHqecTBO 3KCilepHMeHTOB CTaBHTCH c 

ueJibD H3MepeHHH Maccu He8TPHHO H OCUHJIJIHUHOHHllX rrapaMeTpOB 

He8TPHHO /9/. TeopHH BOB rrpeJ!CKa3UBaD_T BeCbMa MaJiue 3HaqeHHH KaK 

llJIH Mace He8TPHHO, TaK H llJIH OCUHJIJIHUHOHHllX ~apaMeTpOB He8TpHHO: 

pa3HOCTe8 Mace_ H yrJIOB CMeIDHBaHHH /7 /. 3TH 3HaqeHHH IlOKa qTo 

HellOCTHll:HMll B Jia6opaTOPHllX 3KCilePHMeHTaX. EllHHCTBeHHU8 crroco6 

rroJiyqHTb HHlf)OpMaUHD OTHOCHTeJib.HO HH1:epecHoro llHarra30Ha rrapaMeTpOB 

Ha cerOllHHWHH8 lleHb rrpeJ!OCTaBJIHDT JIHWb KOCMOJIOrHH H aCTPOlf)H3HKa. 

31f)it>eKTll He8TPHHHllX OCUHJI_JIHUH8 Ha pa3JIHqHue rrpoueccu BO BceJieHH08 

HCilOJlb3YDTCH llJIH rronyqeHHH orpaHHqeHH8 Ha OCUHJIJIHUHOHHUe 

rrapaMeTpu B l!Harra3oHe oqeHb Manux pa3HOCTe8 Mace, c5m «1O-4sB2, 
- IJ 

HellOCTyITHllX IlPHMllM H3MepeHHHM /7/. B llHCCepTaUHH HCCJiellOBaH 

slf)lf)eKT 3THX OCUHJIJIHUH8 Ha IlPOH3BOllCTBO reJIHH-4, Ha OCHOBaHHH 
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KOTOporo nonyqeHH orpaHHqeHHll Ha oc11Hnnll1IHOHH!le napaMeTpll 
,, 

He8TPHHO. 

Hcnon&30BaHHe .llOCTHXeHH8 coepeMeHH08 KBaHTOB08 TeOpHH nonll 

B KOCMonorHH (CM. HanpHMep /10/) .11ano, B03MOl'.'.HOCT& o6~!1CHHTb, Pll.11 

ceo8cTB BceneHHo8 e uenoM, KOTopue coeceM He.11aeHo nocTynHpoBanHc& 

K8K Haqan&Hlle ycnOBHll KocMonorilqecKo8 Mo.11enH· H K83anHCb 

HeJtOCTynHllMH noHHMaHHD, a HMeHRO, Ha6n1>.11aeMal1 0.llHOPO.llHOCTb H 

H30TPODHll BceneHH08, nnoCKOCTHOCTb 'BCeneHH08 H B03HHKHOBeHHe 

~nyKTyaUH8 nnOTHOCTH Ha paHHHX 3Tanax, KOTOPlle pa3BHBaDTCll 

3TH H·a6n1>.11aeMlle Bnocne.11cTBHH B ranaKTHKH H HX CKonneHHll. 

xapaKTePHCTHKH BceneHHo8'- HawnH cBoe 06~llCHeHHe B paMKaX 

HH~nll1IHOHH08 MOJtenH BceneHHo8 (Mo.11en& pa3.11yBa1>me8cll· BceneHRo8) 

/11/. B HH~nllUHOHHllX MOJtenllX 11e1frpan&Hal1 ponb OTBe.11eHa CKllnllpHl,IM 

nonRM. Il03TbMy'H3yqeHHe nooux BonpocoB Kaca1>1IIHXCll cKanllpHllX none8 

npe.11cTaBnlleT oco6u8 HHTepec .11nR KocMonorHH. TaK, HanpHMep, .11nR 

HH~nll!lHOHHllX Mo.11ene8 npe.11cTaenReTCll· cymecTBeHHllM H3yqeHHe 

npoueccoB poz.4eHHH' 'IBCTHll CKBJTHpHllM noJTeM, TaK KaK OHH HrpaDT 

ocH~BHYD pon& npH pa3orpeBe Bceneirno8 /12/ nocne HH~nllUHH, a 

BO TaKxe MoryT cHn&HO noBnHllTb Ha ·npoueccll 6apHoreHe3Hca 

BceneHH08. PO:m:JteHHe qacTHll BHeWHHM noneM H3 BaKyyMa llBnlleTCll 

xopowo H3yqeHHo8 3a.11aqe8 KBaHTOBoA TeopHH nonll /i3/ .11nR cnyqaR 

BHewHero 3neKTPOMarHHTHoro nonll. cnyq~8 cKanRpHoro nonR 6un 

H3 yqeH JlOBOnbHO cna6o. B CBll3H C 3THM ,B JlHCCepT811HH paCCMOTpeHO 

pox.11eHHe qacTHll BHeWHHM nepeMeHHllM°CKaJJllpHllM noneM /14/. 

~nll HH~nllllHOHH08 MOJtenH BceneRH08 npe.11cTaBnlleT HHTepec 

npouecc HcnapeHHll '6o30HROrO KOHJteHCaTa. ~eTan&aoe 

TepMO.llHRaMHqecKOe paCCMOTpeHiie 3TOro Bonpoca He06XO.llHMO KaK .11nll 

· onpe.11eneHHll TeMnepaTypu pa3orpeBa BceneHH08, TaK H .11nll co3.11aRHll 

npaBHn&Horo npe.11cTaBneHHll OTHOCHTenbHO· BenHqHHll reHepHpyeMo8 

6apHOHH08 aCHMMeTpHH BemecTBa BO BceneHH08, CTeneHH H MeXaHH3MOB 

ee no.11aBneHHll .110 Ha6n1>.11aeMoro ceroJtHll 3HaqeHH~-

0JtHH H3 caMllX nooon!lTHllX ~KTOB . BO 
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BceneHH08 3TO 

I 

/J 

f. 

I 
t;.) 

.;,,. 

I 

Ha6mo.11aeMall 

B03MOl'.'.HOCTb 

acHMMeTpHll 

reHepaUHH 

MeXJty 

BAB H3 

BellieCTBOM H aHTHBellieCTBOM. 

nepeoHaqan&Ho CHMMeTpHqHoro . 
COCTOllHHll paccMaTpHBanac& JtaBHO /15/. B nepB!lX cueHaPHllX 

reaepa11HH BAB, OCHOBaHHllX Ha MOJtenllX 6on&woro o6~e.llHReHHll, 

6apHOHH!l8 H361lTOK B03HHKaeT npH t=l0-35c OT Haqana 3BOnDUHH 

BceneHHo8, Kor.11a TeMnepaTypa cpaBRHMa c MacwTa6oM 6on&woro 

06~e.11HHeHHll T=l0
14

+10
16

r3B, 3a cqeT c, CP H B-RapywaDllIHX peax'11H8. 

0.llHaKO 3Ta MOJten& cerOJtHll CTanKHBaeTCll C 60.llbWHMH TPY.llHOCTllMH. C 

0.11H08 CTOPOH!l OTCYTCTBHe pacna.11a npOTOHa Ha YPOBHe 1032 neT 

BllCOKO 00.llHHMaeT MaCWTa6 6on&woro o6~e.11HHeHHll, MGUT~10
15 

r3B, a C 

.11pyro8 CTOPOH!l TeMnepaTypa pa3orpeBa TR nocne OKoHqaRHll HH~nllllHH 

.11onxHa 6!lTb 3aMeTHO HHXe 3T08 BenHqHHll /12/. 

IlOHCK Mo.11enH 6apHoreHe3Hca', xopowo BnHCllBBJ01lie8cl1 B 

HH~nll!lHOHH!l8 cueHapH8 H D03BOnllDllie8. ocyllieCTBHTb 6apHoreHe3HC npH 

.llOBOnbHO HH3KHX TeMnepaTypax, cerOJlHll oco6o aKTyaneH. Mo.11enb 

6apHoreHe3HCa OCHOBaHHall Ha cueHapHH A~neKa - ~a8Ha /16/ 

Y.llOBoneTBOplleT 3THM Tpe6oBaHHllM. OJtHaKO aKKypaTRoe paCCMOTpeHHe 

HcnapeHHll 6o30HHoro KOHJteHcaTa, npoBeJteHHoe B Hawe8 pa6oTe /17/, 

a TaKllte yqeT pox.11eHHll qacTH_ll nepeMeHHllM cKanllPHllM noneM X /14/ 

cyllieCTBeHHo H3MeHRDT pe3yn&TaT!l nepBoHaqan&Horo BapHaHTa Mo.11enH 

A~neKa - ~a8Ha. npe.11noireHHall B J1HccepTa11HH Mo.11en& 6apHoreHe3HCa 

/18/ yqHT!lBaeT POXJteHHe qacTHll cKanllPHllM ~oneM, a TaKxe aKKypaTHO 

yqHT!lBaeT 

B03MOltHOCTb 

TepMO.llHHaMHqeCKHe 3~eKTll. B MOJtenH ycTaaoeneHa 

H361lTKa npH reHepauHH aa6n1>.11aeMoro 6apHOHHOro 

ecTeCTBeHHOM Bll6ope ee napaMeTpOB. B ee paMKaX MOXHO o6~llCHHTb 

KaK npHqHHY TaK H BenHqHHY Ha6n1>.11aeM08 6apHOHH08 BCHMMeTPHH 

BceneHH08. 

Uenb pa60T!l COCTOHT B H3yqeRHH BnH!IHHll HepaBROBeCHllX 

npoueccoe, TaKHX KBK pacna.11u nerKHX qaCTHll, HepaBHOBeCHllX 

OCl1Hnnll1IH8, a TaKxe HanHqHe 6030HHoro KOHJteHcaTa H POXJteHHe 

qacTHll nepeMeHHllM CKanllpH!lM noneM Ha ~PMHPOBBHHe COCTaea 

BceneHH08. KoHKpeTH!lMH 3a.11aqaMH HCCne.11oeaHH8 llBnllnHCb, TBKXe,. 
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ycTaHOBJieHHe MO,nHCf>HKaUHH MO,lleJIH KOCMOJIOrH<iecxoro HYKJieOCHHTe3a, 

Il03BOJlllDIIte8 ocna6HTb KOCMOJIOrH'teCKO,e orpaHHqeHHe Ha qHCJIO THilOB 

peJillTHBHCTCKHX qaCTHU: N"<4; nonyqeHHe aHaJIHTHqecKHX ¢0PMYJI ,nJill 

BePOllTHOCTH pollC,lleHHll qaCTHU nepeMeHHliM CKaJI!lpHliM noJieM, y,no6HHX 

,llJlll IlPHMeHeHHll B pa3JIHqHl,IX KOCMOJIOrHqecKH HHTepeCHliX CHTyaUHllX; 

nocTpoeHHe MO,neJIH 6apHoreHe3HCa, cornacyDIIteltcll C HaJIHqHeM 

HH(f>JlllUHOHHOlt CTa,nHH BceJieHH08. 

HayqHall HOBH3Ha pa60Tl,I 

B OTJIHqHe OT ,npyrHX pa6oT, HCCJie,nyIOIItHX 3¢(f>eKT 

.nonOJIHHTeJibHl,IX qacTHU, a Taxze HaJIHqHll OCUHJIJI!IUH8 Ha CHHTe3 

JierKHX 3JieMeHTOB, r.ne B OCHOBHOM pacCMaTpHBaJIHCb paBHOBeCHlie 

CHTyauHH, 3,necb HCCJie,noBaHO BJIHllHHe HepaBHOBeCHJ,/X npoueccoB Ha 

KOCMOJIOrHqecxHlt HYKJieOCHHTe3. Bnepeue HCCJie.noeaHO BJIHllHHe 

HeTepMaJIH30BaHHliX npo,nyKTOB. pacna.na .nonoJIHHTeJibHl,IX qacTHU Ha 

npoH3B0,llCTBO 

HepaBHOBeCHl,IX 

nepeHqHoro o6HJIHll He-4. Hccne,noBaHo BJIHllHHe 

BaxyyMHHX OCUHJIJillUH8 Mel[)ly aKTHBHHMH H 

HeTepMaJIH30BaHHliMH CTepHJibHliMH He8TPHHO Ha npOH3BO,llCTBO 
4
He BO 

BpeMll KOCMOJIOrHqecxoro HYKJieOCHHTe3a. 

Bn~pBHe nonyqeHH llBHlie aHaJIHTHqecxHe (f>OPMYJIH ,llJlll pollC,lleHHll 

qacTHU BHeWHHM nepeMeHHblM CK8RRPHUM noneM, y,no6Hue ,llJill 

KOCMOJIOrHqecKHX npHJIOZeHH8. HccJie,noBaHO BJIHllHHe pollC,lleHHll qaCTHU 

cxanllpHHM noJieM Ha Mo.neJih 6apHoreHe3Hca A¢!l>nexa - ~a8Ha. 

Bnepa1,1e 6HJIH yqTeHli 6onhwHe XHMHqecKHe noTeHUHaJIH H HaJIHq~e 

6030HHOro KOH,neHCaTa npH oueHKe TeMnepaTyp1,1 repMaJIH3aUHH H 

6apHOHH08 acHMMeTpHH BemecTBa BO BceJieHHOlt. 

IIpe.nnozemi Mo.nenh HH3KoTeMnepaTypHoro 6apHoreHe3·Hca, C 

yqeTOM pol[,lleHHll qaCTHU cKaJillPHliM noneM, Il03BOJlllDIItall npH 

. ecTeCTBeHHOM BLl6ope napaMeTPOB MO,neJIH reHepHpoBaTb 6apHOHHYD 

aC,l!M
0

M_eTpHD Ha ypoeHe peaJibHO Ha6JID,naeM08. 

·HayqHall H npaKTHqecKall·UeHHOCTb pa60Tli 
, .. f -_ 

Pa3pa60TaHHUe B ,nHccepTaUHH MO,lleJIH H nonyqeHHl,le pe3yJibTaTH 
~ ,•;. 

11 

) 

,, 

\\ 

t' 

MoryT 6HTb HCilOJlb30BaHH ,llJlll ,naJibHeltWHX TeopeTHqecKHX H 

3KcnepHMeHTaJibHl,IX HCCJie,nOBaHHlt B o6naCTH (f>H3HKH 3JleMeHTapHl,IX 

qacTHU, He8TpHHH08 (f>H3HKH, acTpO(f>H3HKH H KOCMOJIOrHH. Pe3yJibTaTl,I 

MoryT HaltTH IlPHMeHeHHe .B pa6oTaX BliilOJIHlleMl,IX B Ra6opaTOPHH 

TeopeTHqecxolt (f>H3HKH OHHH, rAHill, HT3~, HHH, HKH, HHCTHTyTe 

ll,nepHHX HCCJie,noBaHH8 BAH (HP6), HHCTHTyTe KOCMHqecKHX 

HCCJie.noeaHHlt (HP6). 

OcHOBHHe nonozeHHll, BliHOCHMlie Ha 3aIItHTY 

. 1. IIocTpoeHa MO,lleJib xocMonorHqecxoro HYJCJieOCHHTe3a C 

.nonoJIHHTeJibHliMH JierKH,MH ( C Maccoll nopl!,nKa M3B). KBa3HCTa6HJibHHMH 

Cc xapaxTePHHM BpeMeHeM pacna.na nop!l,nxa cexyH,nH) qacTHUaMH. 

H3yqeHO BJIHl!HHe HeTepMaJIH30BaHHliX npo,nyxToB pacna.na 

.nonOJIHHTeJibHl,IX qacTHU Ha npoH3B0,llCTBO nepBHqHoro 06HJIHll He-4. 

2.YcTaHOBJieH ,llHana30H napaMeTpOB, Mo.neJIH KOCMOJIOrHqecxoro 

HyKJieOCHHTe3a c .nonoJIHHTeJibHliMH HeCTa6HJibHliMH qacTHUaMH: m$5M3B, 

-ro:1 cex H msTF, ,llJlll KOTOporo cymecTBeHHO OCJia6JI!leTCll 

KOCMOJIOrHqecxoe orpaHHqeHHe Ha qHCJIO THilOB peJillTHBHCTCKHX qacTHU, 

BO BpeMl! HyKJieOCHHTe3a. 

3.IIOCTpoeHa Mo.nenb xocMonorHqecxoro HYKJieOCHHTe3a, 

yqHTHBaDmall B03MOZHUe HepaBHOBeCHlie aaxyyMHHe OCUHJIJillUHH 

He8TpHHO. Hccne.noBaHO BJIHllHHe OCUHJIJl!IUH8 Ha KHHeTHKY HYKJIOHOB BO 

BpeMll HyKJieOCHHTe3a H Ha o6HJIHe nepBHqHo CHHTe3HpOBaHHoro reJIHll-4 

,llJill cne,nyDUIHX OCUHJIJI!IUHOHHl,IX napaMeTpoB: am2$lQ-73B2
, 9e[O,rri4]. 

4.H3 Heo6xo.nHMOCTH COOTBeTCTBHll 81,(qffcJieHoro o6HJIHll nepeffqHo 

CHHTe3HpoBaHHOro 4He ,naHHHM Ha6JID.neHH8 nonyqeH1,1 CTpOrHe 

orpaHHqeHHll Ha OCUHJIJillUHOHHHe napaMeTpl,I HeltTPHHO ( Ha HeCKOJlbKO 

nopll,llKOB npeBocxo.nH11tHe HMeDIItHeCl! orpaHHqeHHll H3 ,naHHUX 

3KcnepHMeHTa): am2$l0-9 3B2
, npH 9>:rr/15. 

5.Hccne,noBaHu npoueccu pox,neHHll ,qacTHU npocTpaHCTBeHHO 

0,llHOPO.llHHM nepeMeHHliM CKaJillPHliM noneM. PoQeHHe qacTHU CJCaJI!IPHliM 

noneM onHcaHO C IlOMOIItbD MeTo.na KaHOHHqeCJCHX npeo6pa30BaHHR 

6orOJID6oaa. IloJiyqeHu aHaJIHTHqeCKHe BUpazeHHll ,llJlll BePOllTHOCTH 
7 
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poqeHHH qacTHU nepeMeHHUM CKanHpHUM noneM B nayx npenenbHUX 

cnyqaHX: B TeOPHH B03MymeHHII H B KBa3HKnaccHqecKOM npH6nHxeHHH. 

6.liccnenoaaua TepMonHHaMHKa KocMonorHqecKoll nna3MU c yqeToM 

HanHqHH 6o30HH□ro xoHneHcaTa H nonyqeuue pe3ynhTaTu npHMeHeHu a 

MonenH 6apHoreHe3Hca A<lxtJ,neKa-JlallHa. rronyqeHu 3aBHCHMOCTH 

xapaKTepHCTHK paBHOBeCHOro COCTOHHHH CHCTeMU 6030HOB H ~ePMHOHOB 

(TaKHe KaK, HanpHMep, TeMnepaTypa nna3MU, XHMHqeCKHe ·noTeHUHanu 

qacTHU, 6apHOHHUII 3apHn (j)epMHOHOB 1 nnoTHOCTb 6o30HHoro 

KOHneHCaTa) OT eenHqHHU HaqanbHUX napaMeTpOB CHCTeMU: nnOTHOCTH 

3HeprHH p,; H 6apHOHHoro 3apHna B. 110Ka3aHO, qTQ yqeT 6onbWHX 

XHMHqecKHX 

paBHOBeCHOII 

noTeHuHanoe 

CHCTeMe 

reHepHpyeMoll 

A¢qlneKa-Jlallua. 

6apHOHHOII 

H uanHqHe 

MeHHK>T eueonu 

aCHMMeTpHH 

6030HHOro KoHneHcaTa B 

OTHOCHTenbHO eenHqHHU 

B MonenH 6apHoreHe3Hca 

7. ITpennoxeH cueuapHII HH3KoTeMnepaTypHoro 6apHoreHe3Hca, 

ocymecTenHeMoro cKanHpHUM noneM x. co3naK>mHM KoHneHcaT 6apHOHHoro 

3apHna. rrpocnexeHa 3BORK>UHH 6apHOHHOro H36UTKa BceneHHOII npH 

pa3HUX napaMeTpax MonenH 6apHoreHe3Hca. YcTaHoeneHo, qTo e cnyqae 

C nonHHaMH B noTeHUHane x. yqeT poxneHHH qacTHU npHeonHT K 

nonHOMY 3aMUBaHHKl 6apHOHHOII acHMMeTPHH, npH ecTeCTBeHHOM eu6ope 

napaMeTpoe MonenH. B nonHHHOM cnyqae reHepauHH Ha6nK>naeMoro 

6apHOH36UTKa B03MOXHa TORbKO B cnyqae, Karna CKOPOCTb pol[JleHHH 

npeHe6peXHMO Mana, qTQ peanH3yeTCH, Karna X HB.mleTCH onHoepeMeHHO 

H HH(j)naTOHHUM noneM. B cnyqae OTCYTCTBHH nonHH reHepaUHH 

6apHOHHOI! acHMMeTpHH nopHnKa Ha6irnnaeMoll B03MOXHa IlpH 

ecTeCTBeHHOM eu6ope napaMeTpoa M□nenH. 

Anpo6aUHH pa60TU 

OcHoeHue MaTepHanu nHccepTaUHH noKnanoeanHCh Ha ceMHHapax 

na6opaTOPHH TeopeTHqecKoll (j)H3HKH 06~enHHeHHOro HHCTHTyTa HnepHUX 

HccnenoeaHHII r. Jly6Ha,, Ha ceMHHapax rAlim, r. MocKea, a TaKxe Ha 

ceMHHapax roponcKOII acTpOHOMHqeCKOII o6cepeaTOPHH e CO(j)HH H Ha 

BcecoK>3HOII wKone-ceMHHape (CoqH,1989). 
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rry6nHKaUHH 

no TeMe nHccepTaUHH aBTOPOM ony6nHKOBaHU 6 pa6oT, CilHCOK 

KOTopux noMemeH e KOHUe aeTope(j)epaTa. 'leTUPH pa6oTu HanHcaHu e 

coaeTopcTee c A.Jl.JlonroeuM. 

Bo ecex pa6oTax aeTop nonuocTbK> yqacTeoean e nonyqeHHH H 

HHTepnpeTaUHH pe3ynhTaTOB H HanHcaHHH CTaTell. 'IHcneHHoe 

MonenHpoeaHHe, KOTopoe HCilORb30Banocb B pa6oTax ( 1-3 H 6) 6uno 

nonroToeneHo H npoeeneHo aeTopoM. 

CTPYKTypa H o6~eM nHccepTaUHH 

JlHCCepTaUHOHHaH· pa6oTa COCTOHT H3 eeeneHHH, neyx qacTell, 

Kal[JlaH H3 KOTOPUX conepXHT no TPH rnaeu, 3aKnKJqeHHH, npHnoxeHHH H 

CilHCKa UHTHpOBaHHOII nHTepaTypu. . OHa conepxHT 13.3 CTpaHHU 

MaWHHOilHCHoro TeKCTa, 8 P~CYHKOB, 3 Ta6nHUU H 6H6nHorpa(j)HqecKHII 

CilHCOK H3 160 ccunoK. 

COJlEPJKAHliE PABOT~ 

Bo eeeneHHH o6ocHOBaHa aKTyanbHOCTb TeMU, c(j)opMynHPOBaHU 

uenH pa6oTu, ee HayqHaH HOBH3Ha, KpaTKO H3noxeHo conepxaHHe 

OTMeqeuu HayqHaH H npaKTHqec_KaH ueHHOCTb nHccepTaUHH. 

HccnenoeaHHII, 

3amHTy. 

nepeqHcneHu ocHOBHUe nonoxeHHH, BUHOCHMUe Ha 

B nepeoll qacTH o6cyqaeTCH BRHHHHe HepaBHOBeCHUX 

npoueccoe Ha KOCMonorHqecKHII HyKneocHHTe3. 

·rnaea 1.CTaHnapTHaH Monenh KOCMonorHqecKoro .HyKneocHHTe3a 

nepeaH rnaea nHccepTaUHH noceHmeHa cTaHnapTHoll MonenH 

KOcMonorHqecKoro HyKneOCHHTe3a. B nepeux neyx naparpa(j)ax 

npencTaeneH KpaTKHII 063op MonenH, OilHCaHU OCHOBHUe nyHKTU TeopHH 

nepeHqHoro HyKneocHHTe3a, npoeeneHo cpaeHeHHe TeopeTHqecKHX 

npencKa3aHHII o6HnHH nerKHX 3neMeHTOB C HMeK>mHMHCH naHHUMH H3 

Ha6nK>neHHII. nepeqHcneHU HeKOTopue H3 OCHOBHUX npencKa3aHHII H 
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orpaHHqeHH8 KOCMonorHqecKoro HyKneoCHHTe3a, cnenyDmHe H3 xopowero 

cornacHII nuqHcneHHUX H Ha6monaeMux o6HnH8 nepBHqHO 

CHHTe3HpoBaHHUX 3neMeHTOB: D, 
3
He, 

4
He, 

7
Li. TpeTH8 naparpa¢ 

IlOCBllmeH TOqHOMY noncqeTy nepBHqHo CHHTe3HPOBaHHOro 
4He. 

npoBeneHo cpanHeHHe nonyqeHH08 nepBHqH08 KOHUeHTPaUHH renHll-4 c 

pe3yn&TaTaMH npen1,1nymHx TeopeTHqecKHX pa6oT, a TaKxe C 

HMeDmHMHCII naHHl,IMH 3KcnepHMeHTa. 

KocMonorHqeCKH8 HYKneocHHTe3 IIBnlleTCII. Hanell:Hl,IM HHnHKaTOPOM 

ycnOBH8 B paHHe8 BceneHH08 BO BpeMII HYKneocHHTe3a. 3TO Il03BOnlleT 

HanOll:HTb oqeHb CTporHe orpaHHqeHHH Ha nHana3oH H3MeHeHH8 

napaMeTpoB, xapaxTePH3yDmHx ¢H3HqecKHe ycnOBHII B paHHe8 

BceneHHo8. B cnenyDmHx nByx rnaBax paccM0TpeH1,1 nBe MonH¢HKaUHH 

CTaHnapTH08 MonenH HyKneocHHTe3a, HyxneoCHHTe3 C HepaBHOBeCHl,IMH 

pacnanaDmHMHCII qacTHll!lMH H HyKneOCHHTe3 C HepaBHOBeCHl,IMH 

OCUHnn1111HIIMH.He8TpHHO. B nepBOM cueHapHH npen:naraeTCII B03MOll:HOCTb 

ocna6HTb KOCMonorHqecKoe orpaHHqeHHe Ha qHcno THnoB nerxHx 

qacTHll, .a BO BTOPOM nonyqeH1,1 KOCMonorHqeCKHe orpaHHqeHHII Ha 

OCUHnnllllHOHHl,le napaMeTpu He8TpHHO, npeBocxon11mHe 

3KcnepHMeHTanbHl,le orpaHHqeHHII. 

rnana 2.HepaBH0BecH1,1e·pacnan1,1 nerKHX qacTHll H 

KOCMOnOrHqecKH8 HyxneocHHTe3 

Bo BTopo8 rnaBe H3yqaeTCH BnHIIHHe HepaBHOBeCHl,IX pacnanoB 

MaccHBHl,IX qacTHll Ha nepnHqH1,18 HyKneocHHTe3. HccnenyeTc11 

B03MOll:HOCTb ocna6neHHII KOCMonorHqecKoro orpaHHqeHHII Ha qHcno 

THITOB nerKHX qacTHU. B nepBOM naparpa¢e o6cyuaeTcH 

KOCMOnorHqecKoe orpaHHqeHHe Ha qHcno THITOB pen11THBHCTCKHX qacTHU 

BO npeMH HyKneOCHHTe3a. IlpHBeneHl,I Taxxe HMeDmHeCH 

HeKOCMonorHqecKHe orpaHHqeHHII Ha qHcno THITOB He8TpHHO. CnenyDmHe 

naparpa¢1,1 IlOCBHmeHl,I OITHCaHHD MonH¢HllHPOBaHH08 MonenH 

HyKneocHHTe3a, 

KBa3HCTa6HnbHl,IX 

3a cqeT BBeneHHII nerKHX (m=O(M3B)), 

c~~1ceK) qacTHll X. Eon&woe BHHMaHHe· yneneHo 

IO 

BonpocaM KHHeTHKH HeTepManH30BaHHl,IX nponyKTOB pacnana. H3yqeHl,I 

. HepaBHOBeCHl,le B3aHMone8CTBHII nponyKTOB pacnana C HyxnoHaMH H HX 

BnHHHHe Ha npOH3BOnCTBO 4He. HccnenoBaHa 3aBHCHMOCTb nepBHqHO 

CHHTe3HpoBaHHoro 06HnHII 4He OT MaCCl,I pacnanaDmHXCII qacTHll, HX 

BpeMeHH ll:H3HH, OTHoweHHH nnoTHOc~ea x-qacTHll·H ¢QTOHOB ·no pacnana 

X. YcTaHOBneH nHana30H napaMeTpOB MonenH, nn11 KOTOporo BO3MOEHO 

ocna6neHHe KOcMonorHqecKoro orpaHHqeHHII Ha -qHcno THITOB 

penllTHBHCTCKHX qaCTHll. o6cyEnaDTCII BO3MO][Hl,le KaHnHnaTl,I Ha ponb 

pacnanaDmHXCII qacTHU. 

rnana 3.0CUHnnllUHH He8TpHHO H nepBHqHl,18 HYKneocHHTe3 

B TpeTbe8 rnaBe paccMOTpeHa MOnH¢HKaUHII CTaHnapTH08 MonenH 

HyxneoCHHTe3a 3a cqeT HanHqHH HepaBHOBeCHl,IX OCUHnn1111H8 He8TpHHO. 

B nepnoM naparpa¢e 06cyuaeTc11 TeopeTHqecKall H 3KcnepHMeHTan&Hall 

ITOCTaBHOBKa Bonpoca cymecTBOBaHHH MaCCl,I H OCUHnn1111H8 He8TpHHO. Bo 

BTOPOM naparpa¢e naHo xaqeCTBeHHOe onHcaHHe MOnH¢HKaUHH 

CTaHnaPTH08 MOnenH HyKneocHHTe3a npH HanHqHH HepaBHOBeCHl,IX 

BaKyyMHUX 

BonpocaM 

Hel!TpHHHl,IX 

KHHeTHKH 

OCUHnnHUHA. 

Hepa!JHOBeCHl,IX 

TpeTHl! naparpa¢ nocB11meH 

OCUHnnHpyDmHx He8TpHHO. 

KHHeTHqecKHe ypaBHeHHH OCUHnnHpyDmHX Hel!TPHHO B pacWHPHDmel!CH 

BceneHHOA B cnyqae HepaBHOBeCHl,IX BaxyyMHl,IX OCUHnnllUHA 3anHCaHl,I B 

TepMHHaX MaTpHlll,I nnoTHOCTH. HccnenonaHa 3BOnDUHII MaTPHlll,I 

nnoTHOCTH Hel!TpHHO B paHHe8 BceneHH08 B nepHon no nepBHqHoro 

HyKneoCHHTe3a t~1 ceK. PaCCMOTpeHa KOHKpeTHall Monenb OCUHnnllUHA 

Meuy aKTHBHl,IMH H HeTepManH30BaHHl,IMH cTepHnbHl,IMH Hel!TpHHO. 

noKa3aHO, qTO BaKYYMHl,le He8TPHHHl,le OCUHnnllllHH MOryT BnHIITb Ha 

nnoTHOCTb qHcna qacTHll H 3HepreTHqecKoe pacnpeneneHHe 3neKTpoHH1,1x 

He8TpHHO. 3TO, B CBOD oqepen&, IlPHBOnHT K HenocpencTBeHHOMY 

H3MeHeHHD KHHeTHKH HellTPOH-IlPOTOHHl,IX nepexonon. B qeTBePTOM 

naparpa¢e 06cyuaeTc11 BnHIIHHe Hel!TpHHHl,IX OCUHnn1111HA Meuy 

aKTHBHl,IMH H HeTepManH30BaHHl,IMH CTepHnbHl,IMH He8TPHHO Ha cna6u~ n-p 

nepexon1,1 H nocnenynmHA CHHTe3 4He. B1,1nonHeHu qHcneHHue pacqeTU 
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3BOJIIOLIHH n/p-OTHOWeHHll JlJlll pa3JlffqHl,IX 3HaqeHH8 pa3HOCTH Mace H 

yr nos cMeWHBaHHll. rronyqeHo 3HaqHTeni.Hoe ysenw,eHHe npoH3BOJlCTBa 

4
He JlJlll . onpe)leJleHHOII ,06JJaCTH napaMeTPOB. B pe3yJ1bTaTe, H3 

Ha6n10itaeMoro OfiHJIHll 4
He nonyqeHY HOBYe KOCMOJIOrffqecKHe 

orpaHHqeHHll Ha OCLIHJIJlllLIHOHHYe napaMeTpY. 

Bo BTopoll qacTH 06cyz.na10Tcll npouecc1,1 HcnapeHHll 6o30HHoro 

KOHJteHcaTa H poz.neHHe qacTHLI BHeWHHM nepeMeHHYM cxaJJllPHYM noneM H 

HX POJlb B paHHell BceneHHO!I, ,B qacTHOCTH HX BJIHllHHe Ha reHepaLtHIO 

6apHOHH08 acHMMeTpHH BceneHHOll. 

rnasa 4.PoxiteHHe qacTHLI nepeMeHHYM cxaJJHPHYM noneM 

'leTBepTaSI rnasa nocBHWeHa poz.neHHIO qacTHLI BHeWHHM. 

nepeMeHHYM cKaJJllPHYM noneM. B nepsoM naparpacf>e o6cyX)laeTcll o6waH 

nocTaHOBKa sonpoca POXJteHHll qi'\CTHLI BHemHeM noneM. .llJJll OilHCaHHll 

poxiteHHll qacTHLI WHPOKO 

npeo6pa3oBaHH8 Boron106osa, 

HCilOJlb3yeTCll MeTOJl 

IlO3BOJll!IOWH8 BUpa3HTb 

KaHOHHqecxHX 

sepol!THOCTb 

POMeHHll qacTHLI qepe3 pemeHHll o6UKHOBeHHOro JtHqxj)epeHLtHaJlbHOro 

ypaBHeHHll BToporo nopl!JtKa. B nepBoM naparpa~e no aHanorHH c 

xopomo H3yqeHHM cnyqaeM BHeWHero 3JleKTPOMarHHTHoro IlOJlll, MeTOJl 

npeo6pa3oBaHHll Boron106oea npHMeHeH JlJlll OilHCaHHll POXJteHHll qacTHLI 

cxaJJl!PHHM noneM. B TpeTbeM naparpa~e HCilOJlb3OBaHH MeTOJll,I TeopHH 

8O3MyWeHH8 JlJlll Bl,lqffcJleHHll Bepol!THOCTH POXJteHHll qacTHLI 

npocTpaHCTBeHHO-OJtHOPOJlHl,IM nepeMeHHHM cxaJJllPHHM noneM x(t). B 

qeTBepTOM naparpa~e BepOl!THOCTb POMeHHll qacTHLI nepeMeHHHM 

cxaJJHPHHM noneM· onpeiteneHa B JtpyroM npeJteJJbHOM cnyqae, xorita 

llBHHe npHMeHHMO KBa3HKJJaccHqecxoe npH6JIHXeHHe. rronyqeHH 

aHaJJHTHqecxHe eupaxeHHll, YJtO6Hue JlJlll BJ,lqffcJleHHll sepol!THOCTH 

poz.neHHll qacTHLI B pa3JlffqHl,IX cnyqallx, KOTopue MOrJJH peaJIH3OBaTbCll 

B KOCMOJJOrHH, IToKa3aHO, qTo ecnH Macca poz.naewux qacTHLI 

onpeJteJJl!eTCll noneM x(t) B COOTBeTCTBHH C BUpaxeHHeM gx(t)~~. TO 

JlJlll OCL1HJIJ1Hpy10wero IlOJlll x(t)=xocos(wt) BepOllTHOCTb poz.neHHll B 

npeJteJJe MaJIUX W IlOJtaBJJeHa He 3KCilOHeHLtHaJlbHO, a JIHWb xax w1
/2. 
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r nasa 5. HcnapeHHe 6o3oHHoro KOHJteHc'aTa 

B Ill!TO!I rnaBe HCCJle)loBaHa TepMOJlHHaMHKa KOCMOJIOrHqecxoll 

nna31,11,1 C yqeTOM . HaJJffqffll 6o30HHOro KOHJteHCaTa. PaccMOTPeHO 

COCTOllHHe TepMOJlHHaMHqecxoro paBHOBeCHll nna3MH, o6pa30BaHH08 

nocne IlOJIHoro H qaCTHqHoro pacnaJta KOHJteHCaTa CKaJJllPHOro IlOJlll X 

C 3a)laHHHM 3apl!JtOM B H IlJIOTHOCTblO 3HeprHH p. rronyqeHH 3aBHCHMOCTH 

xapaKTepHCTHK paBHOBecHoro cocTOllHHll CHCTeMu 6o30HOB H cf>ePMHOHOB 

(TaxHe xax, HanpHMep, TewnepaTypa nna3MH, XHMHqecxHe noTeHLtHanu 

qacTHLI, 6apHOHHH8 3apl!Jt ~epMHOHOB, IlJIOTHOCTb 6030HHoro 

KOHJteHCaTa) OT BeJJHqffHH HaqaJJbHHX napaMeTpOB·. CHCTeMu: B H p. 

ITOKa3aHo, qTo B 3aBHCHMOCTH OT BeJJffqffHJ,1 IlJIOTHOCTH 6apHOHHOro 

3apl!Jta BO3MOXHO xaqecTBeHHO pa3~HqHoe noBe)leHHe CHCTeMH. ITpH 

~aJIOM HaqaJJbHOM 6ap.HOHHOM 3~Pl1Jte KOHJteHca; X IlOJIHOCTblO Hcnapl!eTCll 

H TeMnepaTypa nonyqeHHoll nna31,11,1 6onbme Maccu x-qacTHLI, T>mx; npH . . {' . ·••. . 

)laJlbHellmeM yBeJJHqeHHH 6apHOHHoro 3apl!Jta CHCTeMH BO3MOXHO TOJlbKO 

qacTHqHoe HcnapeHHe KOHJteHCRTa x-qacTHLI, a TexnepaTypa 

. TepMaJIH3RLIHH nJJa3MH OCTaeTCll 6OJlbWe Mac cu x-qacTHLI; OJtHaKO npH 

60JlbWOM 6apHOHHOM 3RPllJte peaJJH3yeTCll cnyqal! HepeJJl!THBHCTCKHX 

x-qacTHLI npH HRJlffqHH KOHJteHCaTa. BapHOHHRll acHMMeTPHll sewecTBa BO 

Bcex cnyqal!X OCTaeTCll MeHbWe e)lHHHLtH. rronyqeHue TOqH1,1e 3HaqeHHll 

TeMnepaTypu pa3orpesa IlJIR3Ml,I H 6apHOHH08 acHMMeTPHH 3HaqHTeJibHO 

HHXe HCilOJib3yeMHX JlO CHX nop B JIHTepaTy pe OLteHOK. B nocJie)lHeM 

naparpa~e nposeiteHo 6onee JteTRJlbHOe TepMOJtHHaMHqecxoe 

paCCMQTpeHHe MOJteJIH 6apHoreHe_3HCa Aqxj)JJeKa-.nallHa; 
I 

IToKa3aHO, qTo 

yqeT fiOJlbWHX XHMffqecKHX noTeHLtHaJIOB H HRJlffqffe 603OHHOro 

KOHJteHCRTa B paBHOBeCHO!I CHCTeMe MeHl!DT BHBOJll,I OTHOCHTeJibHO 

BeJiffqffHl,I reHepHpyeMOll 6apHOHH08 aCHMMeTpHH H BO3MOXHHX MexaHH3MOB 

pa3orpesa B paHHell BceneHHoll. 

rnasa 6.KOH)leHCRT 6apHOHHoro 3RPl!Jta H 6apHoreHe3HC 

B nocneitHell rnase 

Ha6JJD)lReM08 6apHOHH08 

HCCJle)lyeTCll 

RCHMMeTpHH 
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6apHoreHe3HCa, ocywec:BnHeMoro cKanspHuM noneM x. co3naDWHM 

KoHneHcaT 6apHOHHoro 3apsna. B Il~PBOM naparpa¢e o6cyQaDTCH 

npo6neMU reHepaUHH 6apHOHH08 acHMMeTpHH B HH¢RllUHOHH08 BceneHH08, 

CBH3aHHUe C HenocTaToqHUM pa3orpeBOM nocne HH~HUHH. OnHcaHa 

aKTyanLHaH ceronHH Monenb HH3KOTeMnepaTypHoro 6apHo_reHe3Hca 

ocywecTBnHeMaH no cueHapHD A~neKa H ~a8Ha.B cnenyDWHx naparpa¢ax 

OilHCaHU OCHOBHUe xapaKTePHCTHKH MonenH 6apHoreHe3Hca C 

KOHneHCaTOM 6apHOHHOro 3apsna, Il03B0RllDWe8 reHepaUHD 6apHOHH08 

acHMMeTPHH npH HH3KHX TeMnepaTypax. B OTnHqHe OT opHrHHaRbH08 

MonenH 6apHoreHe3Hca A~~neKa H na8Ha, yqTeHo pox.neHHe qacTHU 

noneM X Ha paHHe8 CTanHH ero 3BORDUHH. PaCCMOTpeHU KaqeCTBeHO 

pa3nHqHue CHTyauHH B noTeHUHane cKanHpHoro nons x, a HMeHHO, 

cnyqaH c nonHHaMH H 6e3 nonHH. HccnenoBaHa 3BORDUHll 6apHOHH08 

acHMMeTPHH. IloKa3aHo, qTQ B nonHHHOM cnyqae, yqeT pox.neHHH qacTHU 

npHBOnHT K nonHoMy 3aMUBaHHD 6apHOHH08, acHMMeTPHH, IlPH 

ecTecTBeHHOM au6ope napaMeTpoB MonenH. reHepauHH Ha6nDnaeMoro 

6apHOH36UTKa B03MOXHa TORbKO B cnyqae, Kor na CKOPOCTb pox.neHHH 

npeHe6peXHMO Mana, qTO peanH3yeTCH Karna X HBRHe;CH onHoBpeMeHHO 

H HH¢naTOHHUM noneM. B cnyqae OTCYTCTBHH nonHH IlPH ecTeCTBeHHHOM 

Bu6ope napaMeTpOB MonenH, B03MOXHa reHepauHH 6apHOHH08 aCHMMeTpHH 

nopsnKa Ha6nDnaeMo8. 

B 3aKnDqeHHH IlPHBeneHU .o_CHOBHUe pe3ynbTaTU H ~UBonu pa6oTU 

H BUHeceHU 6naronapHOCTH. 
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