


Po = (Nu - Ni)/Nr = lov9 + lo-" , N; s N,. 

me NUIN; H Nr 1 400 CM-~ RBJIRDTCR COOTBeTCTBeHHO llJlOTHOCTI1YH 

9Hcna ~~~HOHOB, ~HTH~~~HOHOB H MHXPOBOJIHOBXX WTOHOB B 

ceron~nmHeR BCeJIeHHOft. reHepaUHa 6AB H3 nepBOHa9anbHO 

I 
CHMMeTPH'4HOrO COCTORHHR YOXHO OCYUeCTBHTb, eCnH BXnOnHeHH 

I B03HHXHOBeHHR 6AB RBnReTCR paCnan CBepXTRXenHX BeXTOpHHX 6030~0~ 
- 

nnn X~rrcoecxnx sacTnu H H H. Ms-sa C- H CP-~apyllle~HR WHPHHX 
- 

pacnanoe H + qq H H + :I oTnHqaaTcR OT cooTeeTcTeyaunx WH~HH 
- 

I H + 4: n H + ql. Heobxon~~ya eenHqHHy OAB MOXHO nonywi-rb nnu ~4 

I 

TP~~~IOCTRMH. C ont~oR CTOPO~IH, o.rcyTcTene pacnana npo-roiia Ha YpOBHe 

COXpaHReTCR ~~PHOHHHR 3apRfl. 3. HapyUIeHO TepIIOnHHaMHYeCKOe 

PaBHOBeCHe '3a'. 

B HCTOpHYeCXH nepBHX CUeHapHRX 13' reHepaUHH 6AB 6apHo~~Hft 

H~~HTOK B03HHKaeT npH tF=10-35~ OT Ha'iaJla 3BOnDUHH BceneHHOft, 

xorna TennepaTypa cpaeHnYa c ~acw~a6o~ 6onbmoro 06aenH~e~Hn 

T=IO'~+~O'~ r39, 3a c9e7 C-, CP- H ~-~apymawu~x pearunu, 

10'~ neT BNCOXO nOAHHMae'l. ~3~lll~a6 6onb~oro 06aenntle~~~, ~~~10'~ 

npencxa3nsae~xx B nonennx 6onbmoro O~~~~HH~HHU, B 

1 CynepCHMMeTpH'4HNX H CynepCTpyHHNX TeOpHRX '36'. (~O~HNR C~HCOK 

nHTepaTypu no   TO MY Bonpocy oqeHb eennx: B 3HasnTenbHoR cTeneHH 

I I 
OH ConepxnTcR B o63ope /l' 1. a 6onbmn~c~ee roneneR nexaHn3now 

rse, a c npyroR cToporIu, re~rrepa~ypa pasorpeea TR llocne OXOHWHHR 
r '- .4.-- 



HH@~RUHH JlOnXHa 6~~b 3aMeTHO HHXe P TOR BenHVHHH. H3 o~~~HH~~HHR 

Ha IlnOTHOCTb 3HePrHH rPaBHTaUHOHHHX BOnH, reHepHPyeYUX Ha 

HHQnnUHOHHOR CTaPHH, TR<lO" r3B 16/. POLneHAe rpaBHTHH0 80 BpeYR 

pasorpeea H ero eo3neftcTene Ha @~3uqecrne npoueccv eo Bcene~~oR 

Ha no3ne~x cTannax ~pe6ye~ evre 6onee HHBKOR TeYnepaTypu fR< Mm: 

T~< 10~+10'~ r3B /'I. c npyron CTOPOHH, cornacno pa60~au /aa,6/, 

aHovanbHne 3ner~pocna6ne npoueccu c Hecoxpanenmen B nennDTcn 

~@$~KTHBHHMH npu TeunepaTypax nopnnra 200 r3B H C~OCO~HY 

YPHqTOXHTb BCKl a0 TeX n0P CO3naHHyD ~~PHOHHYD BCHYYCTPHD.   TO TO 

He np0~3oRne~,on~aro, ecnu 6AB eo3n~rna sa CqeT 0-L-~ecoxpa~n~vr~x 

np0UeCCOB. 3neCb L-nenT0HHHR 3apRn. n03TOYY ~~PHOH~~UTOK He 

YHHqTOSaeTCR 80 BPeMR ~JI~KTPOCJI~~OI-0 nepeXOna, npH KoTopoM 

COXpaHneTCR (B-L). BpyroR BapHaHT pelueHHR np06JM3~U COCTOHT B TOY, 

VTO EAB reHepHpyeTcn so epeMR caloro Qasoeoro nepexona. 3~y 

BO~YOXHOCT~ Henasno paccuoTpen UlanowHHroe /8B/(cu.raltxe jar/). 

HaKoHeLl, ~~PHO~~H~~IIC Mor 614 HnTH nocne 3ner~pocna60ro nepexona. 

TanoR sapnaHT ocyuecTenu e uonenu, npennoxeHnoR A@$nerou H ~~RHOY 

(~n)'". 

pe3ynb~a~e pacnana KoHneHcaTa crannpnoro cynepnapTnepa reapra 

<x>. ITpennonarae~cn, VTO B HCTO~HH BCeneHHoR CyuecTeoean nepuon, 

rorna nonn CKBapKOB 4 x (H CnenToHoe I) HYenH nenynesue 

BaKYYMHHe CPenHUe <X>iO. KOHneHCaT <x> nor 6~, HanpHYep, 

BO3HHKaTb nPH HeCOXpaHeHHH ~~~HOHHO~O B (H nenTOHHOrO L) 3apnna 

eo epevn u~@nnunn sa cseT pocTa rsaHToeux QnyrTyaunn nonn x /lo/. 

~PH  TOM npennonaraeTcn, VTO ~~PHOHHYR 3apRp nonn x He 

coxpaHneTcn npu 6onbu1nr ~H~~~HHRX aunnnTynv nonn sa cqeT 

caMoneftc~e~n (AX~+A'?), H anaronapn s~ouy KeaHToeve QnyrTyauHH 

nOnR 80 BPeUR HH@~RUHH C03naDT KInOTHOCTb 6apno~noro 3apRn8 
H: , 

rne HI -napaueTp Xa66na Ha HH@JIRU~IOHHO~~ cTannn. 6AB reHepnpyeTcn 

npn pacnane x Ha @~PYHOHH nocne oroHvaHHR Hn@nnuHH, rorna 

~~PHOHHUR 3apRn. naronne~~nft e KoHneHcaTe, nepexonHT e 6apHo~HYft 

3apnn reaproe, ~0XpaHnDiilHR~fl e nocneny~aen seonnumu. 3TOT 

CUeHapHR YOXeT PelUHTb KaK np06neYY, CBn3aHYe C HenOCTaTOqHMM 

pasorpeeoh' nocne Hn@nnumu, Tar H npodne~u n3-3a HaPYUaWHX B 

npoueccos npu sner~pocna6ou @aoeou nepexone. K ~ovy xe 

npHeneraTenen H TOT @KT,  TO B  TOR cxeue He 06~3a~enbno nBnoe 

~apyme~~e 3apnnoeoR CHYYeTpHH, T.K. nocnennee npOHCXOnHT 

CnOHTaHHO, T.e, TOT HnH HHoR 3HaK ~BPWOHHO~O 3aPRna B03HHKaeT 

CTOXaCTHYeCKH 38 CYeT KBBHTOBYX @~~KT~~UHR, a pa3Mep o6nac~n C 

OnpeneneHHUM B CTBHOBHTCR MBKpOCKOnH~eCKHM 60nbUIHM BCnenCTBHe 

HH@nnuHH. 3necb MH He oueHHsaev senmquny xaparTepnoro pa3~epa 

06nac~n c OnpeneneHnuu B, a Tarxe BO~HHK~DOLH~ B 3TOY cuenapmu 

@nyrTyauHu 6apuonnoR nnornocTn, ocTaennn  TO nnR cnenymen 

pa6o~u. ~~Y~THY Tonbro,   TO BO~YOX~H cnysaR, rorna s BHJIHYOR 

qaCTH BCenennoR YOrnH 6H YXHBaTbCR KaK ~~PHOHHY~, TaK H 

~HTH~~PHOHHY~ ranaKTHKH HRH HX CKOnneHHR, pa3fieneHHYe 60nb~HYH 

nycToTauH. Tannu o6pa30~ YOXHO nonyseTb eo BceneiiHOR noveHu 

BeUeCTBa H BHTHBBUBCTBB 683 JIOYeHHYY CTeHOK /"/. YKaXeY TaKxe, 

qTO 0 TaKOR YOJIenH eCTeCTBeHH0 peanH3yeTCR Pa3HOe 

npOCTpaHCTBeHHOe paCnpeneneHHe 6~~~0~08 H H~BHJIHYOR YaTePHH 0 

npyn~ouacu~a6~0~ cTpyKType (baiainq). 

EcnH (B-L) He coxpasnercn, TO eenmquna nen~o~~oR aCHMMeTPHH 

Hmar He cen3asa c ~~PHOHHOA ac~uue~p~ett. H B cnny 6onbaoR 

VYBCTBHTenbHOCTH 3ap~nOB0R BCHYYeTPHH K 3HaqeHHRY KOHCTBHT 

CBn3H YOXHO 6Hn0 6~ nOnyYHTb 60nblllyD nenTOHHyD BCHYYeTPHD nPH 

Manoft ~BPHOHHOR BCHYYeTpHH. nOCnenHee O~CTO~T~~~CTBO Morn0 6~ 

CyiQeCTBeHHO IlOBnHnTb Ha IIepBHqHUR HyKneOCHHTe3. 

B opHrHnanbnoM BapHaHTe Yonenn ~@$nera H nanHa 6un cnenan 

BHBon, qTO BenHqHHa ~~PHOHHOR BCHYYeTPHH @=(NB-N;)/N7 YOXeT ~YTL 

YHoro 6onbue 1. Onnaro donee arrypaTsoe PaccvoTpeHne HcnapeHHn 

6030nnoro KoHnencaTa, npoeeneHnoe e Hawen padore /14/, a 

yqeT poxneHHn sacmu KnaccHrecrHM nepeveiinuv crannpnvv nonev 

~(t) /15/ cyuecTsenHo yMeHbuaDT nepeo~aqanbHHR pe3ynbTaT H naDT 



s~asenne, 6n~sroe K ~a6nlone~~nu B a 1. HHXe YH nepecuoTpnu 

AA-CU~H~PHH 6ap~ore~e3aca c yseTou pesynb~a~oe ynounHyTnx pa6o~. 

MH O~CY~HY p83nHqHHe B03UOIHOCTH reHepaUHH BAB, KOTDa BH3HBaDNee 

HH@nnuHr, none $ (~Hana~oa) He c0snanae-r c cosna-u IcoHneHcaT 

6ap~o~~oro sapnna noneu x, unn re xorna x nBnneTcu "no 

COBY~CTHT~~~CTB~" HH@~~TOHOU. Tame PaCCMOTpHU KarteCTBeHHO 

Pa3nHYHHe CKTYBUHH B 3aBHCHMOCTH OT CTPYKTYpH IIOTeHUHana 

cxannpaoro nonn x , a HueaHo PaccuoTpHu cnyrtan c nonnHaun B 

noTeHuHane H 683 JIOnHH. 

K YOUeHTy OKOHqaHHR HH@nRUHH, KOrna nnOTHOCTH 3HePrHH 

semecrea H ~3nyqe~nn npene6pexnuo yam, ~BO~DUHR BceneHHoR 

onpenenneTcn rnaccuqecrnun cKannpHHuH nonnus: noneu nn@narona * H 

KOHDeHCaTOM nOnR X, HeCnHM H,PHY~~BoR ~~PHOHHHR 38pRn. BYDeY 

npennonararb   TO npyrne CKannpHHe nonn, KoTopHe He BHuHpaDT BO 

Bpevn HH@nnuHH, OTCYTCTBY~T. npn  TOY BOBMOXHY cnenynmue 

COOTHOUeHHR MeXny IInOTHOCTnMH 3HepTHH HH@~~ToH~ H nOnR X: p <p 
* x' 

p*> pX , a Taxre # * X, Korna UH@~~TOHHO~ none $ oTeesaeT H 

sa reHepauHa 6apnonnoro ~36n~~a. B uonenn HueeTcn DOBOnbHO 

6onbwan cso6ona en6opa 3THX none$%. B qaCTHOCTH, 3T0 YOrnH 6~ 6H~b 

nonn, orsesawne 3a napywenne cynepcnuueTpaH, nnn nonn, KOTOpHe 

IIpHBOnnT K HaPyweHHKl CHMUeTPHH BenHKOrO 06sen~ae~nn. 

nyCTb none x HueeT noTeHunan cavoneRcTenn enna 

V(x)= m21xj2 + $A~IXJ~ + +Az(x4+x4) , x = X, +ix; , (1) 

B CynePCHUUeTPHqHHX TeOPHRX KOHCTIHTH A, n0 IIOPRnKy BenHqHHH 

PaBHH K~JIH~~OBO~HO~I KOHCTaHTe a: m - YaCCa X nOnR nOCne HapyWeHHn 

CHUMeTPHH. 6 pnne CynePCHMMeTPHYHHX Yoneneft eCTeCTBeHHb1e 

3HaYeHHR m cocTasnnnT 10~+10~ r3B. BO scnnou cnysae, 

npennonarae~cn,   TO maH,. CyruecTBeHno,s~o 6naronapn nocnenHeuy 

*H 
cnaraevovy B V(X) He coxpaHneTcn ~~PHGHHHR TOK jB= ixa x : 

P P 
a jB=iA (x4-x4). ~PH ~OJI~WHX aunnHTynax X nonn Hecoxpanenme B 

PP 2 

BenHKO. 

B nH@nnuno~~~ti nepnon KeaHToene @ny~Tyaunu crannpnoro nonn. 

raK HseecTHo l4t5< Hapacram. nnn ceo6on~oro 6esvacco~oro nonn 

CnpaBennHB pe3yJIbTaT <x2>= ft/41r2. 3TOT POCT WlleT, n0Ka He 

CTaHeT Cy~eCTBeHHa IlOTeHUHanbHaR 3HeprHX x. npenenbHOe 3HaseHHe X 

no nopnnry BenwswHn MOXHO onpenenHTb Ha OCHOBaHHH TeopeuH 

BHpHana, KOrna IlOTeHUHanbHaR 3HeprHR u=m2X2+~X CTBHOBHTCR 

nopnnna KHH~TH~~CKOR 1x1~ - H:. B cnyqae ceo6onsoro nona, Korna 

u==m2x2, HseecTeH TO~HHA pesynaTaT: <z2>,,,=3~:/ (8n2m2) /415/. 

EcnH llOMHHHPYeT 'Inen Ax4, TO ecTeCTBeHH0 OXHDaTb <x~>~~ - 
</A"~. T.K. B paccuaTpneaeuou Hauw cnysae Hl>m, a A He oqenb 

Man8 no CpaBHeHHD C 1, TO OCTaHOBKa pOCTa KBBHTOBHX @~YKTY~uHR X 

nonxaa onpenennTbcR snenov Alx(', ecnH Tonbno B rlcTeHuHane 

CBYO~~~RCTBHR X HeT TaK Ha3HBaeYHX IIOnHH, T.e. ~a~lpaBneH~fi,BAOnb 

no~opux V(X) He pacrer. HUeHHO cnyqaR cyuecTeoeaHwn nones npw 

Hyneeou m2 paccuaTpHeancn B 60nbww~c~ee BepcHR cuenapwn Amne~a n 

nattaa. Hnxe MH paCCUOTpHu 06e BO~YOXHOCTH. 3a6eran enepen, 

OTMeTnu,  TO napanorcanbsnu o6pasou B cnyqae OTC~TCTBHR nonHH 

6ap~oaaaa acHuueTpHn o~asn~ae~ca ~~M~THO 60nbue, qeu nnx 

noTeHuHana c /onmiiaum, XOTR H nocTaToqHo vanon no eenwswee. 3To 

CB~~~HO c Ten, YTO OcuHnnnUnn nonu B ~OnHHe, OTBeqaDmHe Hyneeouy 

<8> Sf HeHyJIeBOMy <a2>, OYeHb CHnbHO B~M~~@HP~DTCR POXneHHeU 

cauoneftcTeHn X, a CyUeCTByDT npaKTHsecrw B o6ueu cnysae unorux 

CynepcHuueTpusHnx uonene8 Ben~~oro 06aenw~e~wn (cu., nanpwuep, 

/9/). B Hawem uonenbnou cnysae (1) nonwnu BO3HHKaDT npw AIP 

-A=A>o. npH 3TOM YPaBHeHHR DBHXeHHR nPOCTPaHCTBeHH0 OllHOPOllHOrO 

nOnR x HMeDT BHD 

~1+3H;l+(m2+4Ax~)x,=o~ (a) 

~,+~H;,+(~~+~AX:)X,=O. (26) 

B nocnen~@nnuiio~~ou nepwone poc~ KeanToBHx @nyx~yauHR x 



HCKPHBneHHOY npocTpaHcTee OK~~HB~~TCR cna6ee HenocpencreeHHoro 

BO3neRcTBHn pacumpexwn. B pe3ynbTaTe avnnHTyna nonn x 6yIle~ 

yueHbuaTcU. YveHbuex~e avnnHTynhl nonn x Tarxe rosHo OxnnaTb 3a 

Hagany KOOPAHHBT C HyneBUY YrJlOBYY MOYeHTOM. 3THY no CyUleCTBy 

O~~RCHRBTCR YanaR BenHqHHa EAB B PaCCMaTPHBaeMOY HBYH BaPHaHTe 

nonenu Awne~a H AaRHa. 

Paccvo~pwv peuesae ypa~~e~wfi (2) B Tpex @H~HS~CKH 

HHTepecHux cnyqanx: 

1.rn-CTanH11, KOrAa B nnOTH0CTH 3HePrHH JIOYHHHPYeT 

HepennTHBHcTcl(oe BemecTBo c Hyneeuv naeneHHev H H=2/3t. Taroe 

YpaBHeHHe COCTORHHR pean~3yeTCR KOrePeHTHHMH KOJT~~~HHRYH 

HH@~~TOHHO~O nonn, npm p#>px, ecnn u~@naToH pacnanaeTcn nosxe x, 

T.e. r 9 <r x' 

2.PA-c~aa~n-1, KorAa H=1/2t, s~o HueeT Metro npH p* > px, ecnH 

UH@~~TOH pacnanae-rcn passue x H BcnencTeHe pacnanoe co3nae~cn 

rOpRqaR llJIa3Ya PenffTHBHCTCKHX qaCTHU, nJIOTHOCTb 3HePTHH KOTOPOR 

Buue 
Px. 

3.PA-cT~~Hu-2, KOrna none x RBnReTCR HH@JI~TOHOY (P#) HnH 

IlJIOTHOCTb 3HCPTHH X BenHKa PX>P#. 

1.EcnH nOcne OKOHqaHHH HH@JISUHH B nn0THOCTH 3HePrHH 

nOMHHHPYDT KOrePeHTHYe OCUHnnRUHH HH@JI~TOH~ #~p,(371)-1/2ain(m # t) 

H COOTBeTCTBeHHO B03HHKaeT rn-CTBAHR, TO YPaBHeHHe (2a) npH 

ranux - H:/AX: wee7 peueHHe 

Xl - Xlo+C/t , t < m-I , 
rne C=O(~), a HasanbHoe sHaqeHHe x,, COOTB~TCTB~~T YOVeHTY 

to=H;'. nPH nO'lTH nOCTOILHHOY Xl YPaBHeHHe (26) nePeXOnHT B 

ji + 3 Hiz + 4 A x:',x,= 0. 

3necs ru npe~e6pern~ yaccoeuv qneHou, T. K . m2<4A~:. PeweHHe 3TOrO 

YpaBHeHHn HYeeT BHA 

rne 6=0(1) - HeKoTopan @asa,onpenenneuan HasanbHyvH ycnosnnrH. 

Peme~He COOTBeTCTByeT ~HCTPUY KO~~~~HHRY nOnR XZ noneper JIOnHHU. 

IInoTHoc~s ~~~HOHHO~O 3apsna Ha   TOY 3~ane onpenenneTcn eupaxeHner 

I' 
Nu-jo= XlX2=XlDHIain (2~~,~'/~+6) /t . 














