
12 Kon . 

PeAaKTop B.B.KoneCOBa. MaKeT H.A.KHceneBoH. 
H~ H.n.Boron~6oBOn, n.M.KamexneOoBoA. 

nOA ....caHO • ne"'-lTII, 10.08.84. 

OopMaT 60x90/16. O~ceTHaA ne~aTb. Y~.-H3A.nMCTO. 0,79. 


THO'. 545. aaKa3 35044_ 
H3AaTenbCKHH OTAen 06~eAHHeHHOro HHcTHTy r a AAepHWX HccneAOBaHHH . 

AYfiHa HoCKOBCKoM 06naCTM, 

C006UUHMR 
06heAMH8HHOrO 

MHCTMTYTa 
RABPHblX 

MCCI8AOBaHMM 

AY6Ha 

P2-84-540 

A .,lI,.JIHHl\e I , I1.B .ot>aJlOMKHH , M.1O.XJlonoB 2 

AHHl1r I1JIHUl1H AHTl1npOTOHOB 
B rEJIl111 KAK TECT MO,ll,EJIEH , 
OCIlOBAHHblX HA , N=l ,CYnEPrPABI1TAUl111 

I OH3H4ecKHH HHCTHTYT AH CCCP, MOCKsa 
l' HHCTHTYT npHKJ1aAHOI1 ,,,aTeMaTHKH AH CCC P I 

HOCKBa 

1984 



B HaCTO~~ee epeMR Bee 60Dbwee BHHMaHHe npHBneKa~T non~TKH 
nOCTpOHTb eAHHY~ cynepcHMMeTpH4 HY~ TeopH~ Bc e x ¢YHAaMe HTa nb H~ X 
B3 aHMOAe~CTBHH. OAHH 1013 HaH50nee 06e~a~HX nOAXOA08 CBR3aH C 

N = 1 cyneprpaBHTa~HeH , B3aHMoAeHcTBy~e~ C MaTepHeH, c nOKan b

HOH cynepcHMMeTp .... eH, cnOHTaHHQ HapywalOtlteHCR B IIApeeecHoMIl nplo1 
6nH*eHHH / 1/ • TaKHe TeapH .... HMe~T MHoro n pHBneKaTenbH~X caOHeTS , 

CAHHM 1013 KOTOP~X RBflReTCR B03 MO*HOCTb peW HT b n pocneMY HepapXHH 

MaCWTa50B t lapy weHIo1R Kam'l6pOB0'"4 HOH CHMMeTpJ.1H /2/.80 Bcex 3H1X 


TeopHRx n peAc Ka3~BaeTcR cy~ecTBoBaHHe cynepcHMMe TpH4Horo napT 

Hepa rpas HToHa, a HMeHHO - MaccH BHo ro, co cnHHOM 3/ 2 r pa SHTHHO , 

C MaccoH Toro me nopAAKa , 4TO H MacwTaG HapyweHHR CHMMerpHH 


B TeoprHo1 9a~HGepra - Cal1aMa lSI , mS/2 _102 r 3B. OAHaKo KOCt"0J10r~
4eCKr1e OrpaHr14e Hr1A Ha m3/ 2 3anpet.Q.al:lT 06J1acTb 1 K3B < mcf104 r 3s /4 ,5/ , 


B / 6/ B 4aCT HOCTr1, KaK OTMe4eHO , pacnaA rpaB~Tr1HO C Macco~ 

m3 / 2 .. 10 2 r 38 n pH BoAIo1T K Henp~eM.fleMoMY B03paC TaHHK) 3 HTponHIo1 

Bcel1eHHo~ n OCJ1e KOCM0I10 r r1 4 eC KOro HYKIle OcHH Te 3 a, eCIlH Io1X OTHOCH 


TeJ1b HaR KocMo~gr lo1 4 ec Ka fl KO HueHTpaU Io1R 8 0 9cel1e HHO~ Y3/2 " 0S.l2 f ny 

npeB~waeT - 10 K MOMe HTy HX pacnaAa. B nOCIleAHee 8peMR o6cy~


Aal1aC b B03MO)I(HOCT b YMe HbweHHR Y3/ 2 B paMKax MOAeJ1 r1 pa3AYBalOute~


CR B CeJ1eHHO~ /7 - 9~ B caMOM Ael1e, Aa~e He6011 bwoe p a3AYBaHHe 


/Io1H¢J1RUHA/, yBeIl~4HBa~ee MaC WTa5 BceneHHOM B 10 2 pa 3 1 OKa3anOCb 


5b1 AocTa T04HblM, 4T05b1 YMeHbW"1T b YS/ 2 B 106 pa3. 3 TO OficToRT e l1 b

CTBO Mo~eT AaTb Ha M n~OCToe H eC TeC TBeHHoe p e we HHe npofineMbi 

p e n HKTOBblX r paBHT"1HO 10/ , n OAo5Hoe p eWe H"11O 18,91 np05neMbI pen lo1K 

TOB biX MOHonone~ 1 11/ , 


OAHaKO, e TO e p eMR K8K MarHr1T H~e MOHonOI1H npa KTIo14eC KH He 
MoryT n ORBIlRTbCA nocne r1H¢J1flU r1"1 , r pa S \.<1TH HO Mo r yT n p OH3BOAr1TbCR 
noc ne HH¢I1RUHH, a HX KOHueHTpa UHR - npe SblwaTb A03BOIleH HY~ Be
J1\114 HHy Y3/ 2 - 1 0-6 16/, 

/ 61 a caMOM Ae ne, B COOT8eTCT BHH c rnaBHblM HCT04 H\.<1KOM r paSH

THHO nocne KOCM01l0rH4eCKO~ HH¢.nRUH\.<1 RBIlReTCR npoUecc X+ lJ .. X+ G. 
rAe x- CKa~RpHble 4aC Tr1 Ubl , B 3aHMOAeHcTBY~~He C KaJ1HfipOB04 HblM 
¢epMHoHOM V til r pasHTHH o O . Ce4eHIo1 e 3 To r o npo ttecca - n OpRAKa 
a - amp~ rAe Q - 10-2 AB l1ReTCR noc ToRH HOH TOHKOH CTPYKTYPbI, 
m,- lO 19 r 3 8 - Macca nnaH Ka . onarOAapR 3TOMY npoue c. cy OTHOCH
Tenb HaR KOHtteHTpaUIo1A rpa SHTr1HO nocn e r1H~nR UHH pacTer co CKO
pOCTb~ 

dY 
_ _ 3/2

d,- - aN( T) - T3_ / 1/ 
Dlp 
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rAe N(T)- 102 - 3¢~eKT~BHoe 4HC110 cTeneHeH cao60A~ /4Hcno copToa 
4a c n1lt C MaccaM~ moS T np~ Te ,.mepa Ty pe T / . ~13 I I I cr.eAyeT, 4TO, 
ecn~ noene HH¢nR~HH BceneHHaR pa30rpe BaeTC R AO TeMnepaTYp~ 
T -= T

R
,TO KO Hl& eHTpal&HR rpa BH T~HO paC TeT OT npaKTH4eCKH HyneeoH 

BenH4HH~ AO 

a" N(TR)TR_ 10-1 2 . / 2/YS/2 - m p mp 

3TO 0 3Ha 4a eT , 4TO YS/2 .s 1 0-6 nocne pa30rpesa Tonb KO B TOM cny 
4ae, ecnH TR oS1014 r aB, 4TO AeH C T B~T enbHO B~nonHReTc R ao Bcex 
BapHaHTa x pa3AYBa~eHcR B~eneHHoH J pa CCMOT peHH~X AO CH X no p. 

OAHaKO 60nee Ae Tanb Ho e Hccn eAOBaHHe npOlteCc a pa c naAa rpa
BHTHHO noc ne HYKneOCHHTe3a /121 np~SOAHT K Ha MHo r o 60nee C HnbH~M 
orpaHH4 eHI1.RM Ha KOHl& eHTpaltHIO r paaH THH~, He>KeI1H Y 3/2 $10 - 6 • GTO 
AenaeT Hawy mH3Hb e r paBHT HHo C ID o-l0 r a B HaMHoro 60nee cno~

HOH, 4eM Ka 3aI10Cb paHee. 
B c aMOM Aene, paCCMOTpHM An A onpeAeneHHOCTH M~HHManbHY~ 

N == 1 cyneprpa aHTal& 10110 11l , a KOTOPOH ~OTHHO Y H rnKlHHO g 06~'-IHO 
ner 4e , 4e M rpaBHTHHo G, H npO LteCCbI pacnaAa rpaSHT J.1H O 0 .. y + y 

H G .. g + g S03MO)l(Hbi. B 3TOM cnY4ae apeMA )KH3 HH r paSHTHHO COC Tas
I1~eT 1 51 

m2 
p B 

'3/2 ~ --S-- ~ 10 c /3/ 
ID S/2 

npH IDs/2 "" 100 r3B . 0 / 12/ nOKa3aHO, 4TO gg - MOAa pacnaAa rpasH
THHO COAep}l(J.1T cpeAH npoAYK TOB pac naAa 3Ha 4HTen bHoe KonH4 eC TB O 
npOTo H-aHTHnpoToH HbIX nap. AHHHrHnRltlo1A 3TI-1X aHTHn·POTOHOB Ha FlA
pax 4He npHae na 6bl K Ao nOI1 HJ.1TenbHoMY nOfisneHlo11O Ae~;lT epIo1R D H SHe 
B pea KLI,HR X 

p+4He .. D (3 He) + Bce OCTan bHoe . /l,1 

EcnH Bem14HHa 

". .( p + 4He .. 0 ( 3 He) + Bce OCTanbHoe ) 
f /51
D(3 He) 


~ (p + • He) 
tot 

npeBblwae T 10-3 , TO pO)t(Ae Hlo1e D 10'1 SHe Henp~eMJleMO BbiCO KO np~ 
HeB~nonHeHHH YC I10B HR Y S/2 <10 - 18; fO( SH e) , B Ka4eCTae pa3YMHoH 
OLl,e HKIo1 MO}l(HO nplo1HRTb fO( 3He) - 0 , 1 J 4TO npHBOAHT K orpaH~4eHIo1~ 
Y <10 - 12 .
3/2- • 

1 0-12
113 1 2/ c11e AyeT, 4TD npH Y $. TeMn epaT yp a BceneHHOH nocne

3/2
pa30rpeBa AOI1)t(Ha 6blTb Me Hbwe , 4eM 

T
R
-l 0 B roB. / 6/ 
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6 npJ.1HltHne, TaKan ManeHbKa R Ben~4HHa TR He n pOTIo1Bope4101T 
c~eHaplo1~ pa3AYBa~eHCR BceneH HO~. B Baplo1aHT a x 3Toro C4eHap101R , 
OCHOBaHHblX Ha N = 1 cyne~rf:aB "n-3LtHIo1 , TIo1n lo1 4Hoe 3 Ha4eHHe TR Io1 MeeT 

10 10 + 10 11nopRAOK r aB e, 3, 141 . nYTeM He6011bwlo1X H3MeHeHHH 
napaMeTpoB 3T Io1 X TeopHH MO}l(HO 3H-34Io1Te11bHO YMeHbwHTb /H11101 ysenH 
4HTb/ 3Ha4eHIo1e Ti 13 ,14/. 

rI1aBHaR np06neMa 3aKn~4aeTCR 3AeCb B TOM, 4T06~ reHeplo1posaTb 
6apHOHHYO aCHMMeT P~~ / l&1 B TaKOH Teop"'H, VTO ocoGeHHo TPYAHO, 
eCnH orpaH~'-IeHlo1e Ha KOHl&eHTpa l&H~ r pa8~THHO COCTaB11ReT Y3/2$ 10 - 12 
H COOTBeTC Tae HHO TR~ 1 08 ra8. TpYAHOCT b 3aKn~4aeTCR B TOM , 4TO 
ner4 aHwHe 4aCTH~bI, KOTopble MorYT n pHBOA~Tb K aCIo1MMeTp~4HOMY 

PO}l(AeHIo1Kl 6aplo10HOB - aHTH6apIo10HOB, Io1MeK> T MaCCbI M ~ 10 10 r 3B I 16/. 

a TaKlo1e 4aCTHLtbi OTCYTCTBYK)T B COCTORHHIo1 TepMOAHHaMH4eCKor o 
paBHOBeCIo1A npH TR « M • .unR peweHHR 3TOH n po6neMbi paccMoTp~M cne

/ 17 /AYlOtqHH CI1Y4a~, KaK 6b1no nOKa3aHO a , pa30rpeBaHIo1e BceneHHOv, 

H reHepal&Io1A 6apHOHHOH aCIo1MMeTplo1101 nocne Io1H¢nRl&Io1H HAeT B HeCK011b

KO CTaAH~ . Ha nepBOH CTaAHH 3Toro npOl&eCca 3Heprlo1R KnaCCIo14eCKO

ro CKanRpHoro nonR "', OCLtJ.111nlo1pY~l1.Ie r o 8611J.13H caoero paBHOBeCHoro 

3Ha4eHHR tPO' nepeXOAJ.1T B 3Hepn1lO <p -4aCn1Lt . nocne CTonKHOBeH~R 


3THX 4aCTHLt APyr C APyroM H /~nH/ nocne Io1 X pacnaAa nOABIlA~reR 


APyrlo1e CBepXTR)I(ellbie 4aCTH4b1. 3areM, 61larOAapR B3alo1'''OAeiilc T B~ro 


H pacnaAY cynepTA)MenbiX 4acTH~, nORBnRK)TCA Bce APyrlo1e TR*enbie 

101 nerKHe 4a CTIo1ltbi H YC TaHaB11HsaeTCR COcTORHlo1e repHoAHHaMIo14eeKoro 

paBHoBeCHA . B 3TOM CIlY4ae pacnaAbI cynepTR~eIlbiX 4aCT1014 , BeAY

~He K reHepa4Hlo1 KOCMOIlorH4eCKoiil 6ap/o10HHOH aC/o1MMeTp/o1~, npOXOART 

OAHOBpeMeHHO c pO)l(AeHlo1eM IlerK/o1X 4aCTH4 AO YCTaHOBneH/o1A TepMOAH

HaMH4eCKoro paBHoBecHR 1 17/ , TaKIo1M 06pa30M , reHepa~HR 6apHOHHOH 

aCHMMeTpHH nocne Io1H~I1RltHH B03MO}l(Ha Aa)l(e B TeopHRx, rAe 

TR S 108 ra8. OAHaKo HeoGxoAHMo, 4T06b1 Macca M 4aCTHlt I reHeplo1pylO

utJ.1X 6apHoHHYlO aCHMMeTplo1K) B 3THX pacnaAax, He npesblwana TR Ha 

MHoro nopAAKoB BenH4HHbI, nocKOIlbKY 3TO npHaeIlO G~ K YMeHbweHHIO 

6apHoHHoiil aCHMMeTplo1H npOnOPl&HOHanbHo OTHOWeHIo1K) TRI M. C APyroiil 

CTOPOHbI, MaCCbl M3TIo1X 4aCTIo1~ He Aon)t(Hbi 6b1T b CIl/o1WKOM Manbl, no

CKOI1bKY aTo npHseno 6b1 K 6b1CTPOMY pacnaAY npOTOHa. Teoplo1lo1 , 

B KOTOPblX YAosneTBopR~TCR 06a 3TH KpHTepHR , Ae~CTBHTenbHO c~eCT


ByIOT, eM . , HanpHMep,1l6 / . OAHa 1013 B03MO}l(HOCTeiil cB~3aHa C CYtlteeT 

-1 0 10BOBaHlo1eM HeCKOIlbKHX Tp~nlleTOB XHrrca C M

H
r 3B, APyraR 

C cy~ecTso9aHHeM CHHrneTHbiX cynepnoneH C oAHHaKOBo~ Maceoiil, 
KOTop~e MoryT pacnaAaTbCA Ha ltSeTHbie 4aCTIo1Ltbi MeHbweH MaCCbI 1 16 / . 

3aMeTHM TaK*e, 4TO 3HepreT~4eCKHH MacwTa6 _10 10 r 3B cnOH 
TaHHoro HapyweHHA rn06anbHoro coxpaHeHHR n e nTOHHoro 4~cIla / 201 

HIlH cnOHTaHHoro HapyweHHA rIl06anbHo~ cIo1MMeTpHJ.1 Me~ nOKOI1eHHR 
MH ~ePMHoHOB / 211 Mor 6~ npHBoAHTb K HecTa6HnbHocTH MaCCIo1BH~X 
HeHTpv.Ho OTHOCHTeIlbHO ~x pacnaAa Ha 60nee IlerKHe He~TpHHo C HC
nycKaHlo1eM COOTBeTCTBeHHO Ma~opOHa 1201 ~nH ¢3Mlo1nOHa l UI C Bpe
MeHeM *H3H~ 108 + 10 10 neT . 3Ta B03MO}l(HOCTb 06cY>KAanac b B eBR3H 
C PRAOM np06I1eM TeopHH 06pa30sa HHR r a.naKTHK 122/ . 
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C APyroi1 CTOPOHbl, cYC\eCTBOBaHltle Xlo1rrCOBCKoro 6030H~ C MaCCO~ 
- 10 10 r3B eCTeCTBeHHblM 05pa30M 06eCne4101BanO 6bl AOMHHaHTHOCTb 

J1 + MOAb! paCnaAa npOTOHa /Han pHMep. p -. /1+ kO) 123( 

B TaKOM c~eHapHH C HH3KOH TeMnepaTYpO~ pa30r pe8 aHHR TR He H3

6e)l(Ha Aonro A.nR~aROI CTaAHR OCIIHMRIIHI1 KnaCC H4eCKo r o no.nR ¢.' 
n pH paCCMOTpeHHH Ta KOI1 c TaAHH, Ta K )l(e KaK 101 CTa A Io1 H AOMIo1HHpoea

HHR HepenR TH BHC TCKIo1 X ¢ -4a CT io14 , He06xOAHMO Cn e4Ha J1 bHO n0 3a6o

THTbCFl 0 TOM, 4T06 b1 n peAOTBpaTH Tb 06HJ1 bHOe ¢l0P'''H pOBaHHe ne pSH4

H~X 4epHbl X A~P 101 3 Ma J1 b1X nepBOHa 4 aJ1b H~X HeOAHopOAHOCT eH n o Me 

10 11 xaHH 3MY , onl4ca HHOMY S 18/. n pH T < r 38 nepsIo14 Hble 4epHble AblPbI, 

C¢ OpMH pOS a SWH €CR Ha 3TOH c Ta AHH , Hcna pR~Tc R n a cne KOC MonorH4eCKO

r o HYKJ1€O CIo1HTe3a , a aHT HnpOTOH bI, RBJ1R~H€C.R npOAYKTOM Ta Ko r a 

HC n a p€HIo1 R, aHHH rlo1J1HpY~T C RA p aMIo1 4He,BJ1HRR Ta KHM ofipa 30M Ha pa c 

npocTpaHeHHocTb J1er KIo1X 3J1 €M€HT OB, ocofieHHo ,Q e HTe plo1R H r e J1HR-3 

/AeTa J1b HOe o 6 cY)f(AeHHe CM. B 1 19/ /. Orpa HH4eHHe Ha B03MO)l(HOe 

K0J1H4eC TBO nepSH 4HblX 4 e p HblX AblP , C¢OpMlo1pOBaBWHXCR Ha cTaA HH 

¢-AOMHHa HTHOCTH, a CJ1eAOB aTe nb HO, H Ha n a paMeTpbl paCCMaT plo1B ae

Mo ro ClI eHa p HR, onpeAeJ1R IO~ l.1e aMn JlH TYAY MeJ1KOMaC WTa6H blX He aA HOpo,Q 

HOCTeH 101 , Ta KHM 06pa30M, - Ha sepORTHOCTb ¢OpMHpOBaHHR n ep~H4

HblX 4e pHbi x A~ P, 3aSHCHT OT peaJ1bHOrO 3Ha4eHHR SeJ1io14io1HbI fO( SH e) 
06~HH B~B OA H3 Hawe r o 06CY)I(A€HI.1 R 3 aKJ1~4aeTC R S CJ1eAy~eM . 

E,QMHC Ts eH HblH H3 BeCTHblH Ha M n y Tb pe we HHR np06J1eM~ nepB~~H~X 

rp asMTHHO C8R3aH c o C4eH apHeM pa3AYBao~e~cR BceneH HoH/7-9/.~R 
Toro, 4T06bl 3 TO peweHlo1e OKa3anOCb C OSMe C T HM~M C Ha6J1~Aa eMOH 

p~cnpOCTpaHeHHOCTb~ AeH TepHR H r en Io1 R-3, Te Mn e pa Typa BCeJ1eHHO~ 

nOCne pa30 rpe s a HMR He ,QOJ1)1( Ha npesbiwaTb 10 8 r3B . 3 TOT pe3ynbTaT 

npHBOAHT K HeKOTopblM AOBOJ1 bHO C MnbH~M orpaHH4eHHRM Ha AonycTHMYII') 

CTPYKTYPY TeopHlo1, KOTop~e He06xoAHMbI , 4T06~ 05ecne~HTb 3¢~eKTHB

Hy~ reHepa4H~ 6apHoHHoH a CHMMeTpMM no cne MH¢nA~HM H npenRTCTBo

BaTb 06HJ1bHOMY ¢OpMHposaHH~ nepBH4H~X 4epHblx A~P. 3TOT pe 3YJ1 bTaT 

pewa~~Io1M o6pa3OM 3 aSMC MT OT peanbHoro 3Ha4eHHR BeJ1Io1~HH~ to(3 He) 
TaKHM 06pa30M, 3Kcnep MMeHTanbHoe MccneAoeaHMe p~e aHHMrHnR4~H 
OKa3~BaeTCR 4pe3B~~aHHo Ba*HbIM. 

ABTOPbl 6naro,QapHbI 4J1eHY-KoppecnoHAe HTy AH CCCP B.n ..l))KeJ1enoBY 

3a 	 nOA,Qep~KY AaHHo~ pa60T~. 
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HET nH npOBEnOB B BAWEA BHBnHOTE KE' 
Bbi. MO:JKeTe nOAYIlHT b no nOI.lT e n epe"lKCAell tibl e HH~e J(HH rJo! , 
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• T.!()peTl' ....ecMoM ¢\toI3 ... ..:e, lly6Ha, 1979 	 3 p . 50 K • 

42-8 1-S~3 	 TpYAW VI He_AYHaPDAHoro coae*aHHM no n~Ma" XBaM
TOBO" leapHH nonM. AnywTa , 1981 2 p. 50 K . 

Al0,ll-81-622 	 TpYAW He_AYHaPOAHoro COle~aHHA no np06ne~ MaTeMaTH
~eCKoro ~AenHpoaaHHA 8 AAepHO-$H3H4eCKHX MccneAo.a

2 P . SOK .111'1111)1 . AYI5Ha. 1980 

nI7-81-7S8 	 TpYAW 11 He*AYHapOAHoro CHMn03~YM3 no ~36paHHWM 
np06neMaM cTaT~c T~~ecKoM MeX3H~K~. ny6H3 . 1981 . 5 p. "0 K . 

PI8-82- 117 	 TpYAW IV co.e~aHMA no Mcnonb30BaHM~ HOawx ~AepHO

tMsM4eCI(MX HeTOAoa AnA peweHH~ Hay4HO-TexHM4eCK~X 
M HapoAHox03AMcT8eHHwx 33A34 . AY6H3, 1981 . 3 p. 80 K. 

A2-82 - 568 	 TpYAW coee~aHH~ no HccneAoe3HMAM • 06naCTM 
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nl1-83-51 1 	 TpYAW C 08~aHHA no CHC'IeH3H H HC'IQA3H 

3HanHTM4eCKHX a~~HcneHHM H3 38M ~ HX nPHHeweHM~ 


• TCOpe'lH4eCKOM *~3HKC. Jl.y6H3, 1982 . 	 2 p. 50 1(. 
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A2.13-83-689 	 Tpy,QW pa604ero C08e~3HHA no np06neHaH H3ny4eHHA 
H ,Qe'leI(THpo8aHHA rpa8HT3~HOHHWX 80nH . ay6H3, 198 3. 2p.OOK . 

A13-84 -63 	 TpyAW XI He*AYHapOAHoro CHHn03HYHa no 
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B 06peAHHeHHOM HHC THTYTe RAe pH WX Hc CneAOBaHHH Ha4an 
BW)(OAH Tb C60PHIo1K " Hpamxue C0 06Uje HuR OHEM". B HeM 
6YA YT nOMe~aTbC~ CTaT bH, COAep*amHe opHr lo1HanbHwe Hay4H~e , 
HaY4HO-T eXHH4eC KHe, MeTOAH4e CKHe H nplo1KnaAH~e pe3ynbTaT~, 

Tpe6 YIOL4He CP04HOH ny6m1Ka4l(1 H. 6 YAY4H 4aCTbIQ IICoo6~eHHH 
OHfl W' , CTaT blo1 , BoweAW He B C.fiOPHHK, HMelOT 

CTaTYC O¢H4HanbH~X nyGnHKa4HH OHRH. 
C60PHH K "K pa TKHe coo5~eHH~ OHRH" 6YAeT B~XOAHTb pery 

flRpHO. 

The Joint Institute fer Nuclear Research begins publi 
shing a collection of papers entitled JINR Rapid Communi
cations which i s a section of the JINR Communications 
and is in tended f or the accelerated publication of impor
tant results on the followin~ subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical 	 physics. 
Experimental techniques and methods. 
Accelerators . 
Cryogenics. 
Computing mathematics and methods. 
Solid state 	physics. liquids. 
Theory of condenced matter. 
Applied researches. 
Being a part of the JINR C~nications. the articles 

of this new collection . 
have the status of official publications of the JINR . 

JINR Rapid Communications will be issued regularly. 

3aKa3~ Ha ynoM~Hy~e KHHrH MorYT ~WTb HanpaBne~ no 3.o.Pecy: 
101000 MocKsa, rnae"O~TaMT. n/~ 79 

H3.a.aTel1bcKHH OT,D,en O~"be.o.HHeHHoro HHcnlTyTa R.o.epHb(X Hccne.o.oeaHHA 



n~HAe A.n . , ~3nOMK~H H. D. I Xnonoa H.~ . P2-B~-5~O 
AHHHrHnR4HA aHThnpoToHoe B r en~~ KaK TeCT HOAene H, OCHOBaHH~X Ha N_1 
cyneprpaBHT3L\H H 

HccneAye TcA B03MO*HOC Tb peweHMR npoOneMW penHKTOB~X r paSHTHHO 0 paMKa x 
MOAenH pa3AYB3~eHcR BceneHHo~. B nocneAHee opeMR 6wno nOKaaaHo, 4TO CHnbH~e 
orpaHH4eHHR Ha KOH 4eHTpa4H~ r paOMTHHO CORaaHW C BenH~HHoH 3~eKTH8Horo 

B~XOAa rD( SH I ) AeHTePHA Hn l<1 re.nlUl- 3 npH p"He -aHHHr~nA4HH . Uem,1C) Aa HHoH 
pa60Tw RB nReTCA H3Y4eHHe BnHAHHR HH3KOH KOH4elHpa4HH rpaSHTHHO B paHHe.::i 
CTMHH pa 38HT HR BceneHHOH Ha napaMeT pbI TeopHH ee 380J1lO4HH . ~1cnonbaY~ TcR MeTO
AW, npHHATwe AnA MOAenH pa3AYBa~eHCA BceneHHOH , oCHosaHHoH H3 N _ 1 cynep
r paSHTa4HH. nonY4eHO , <.I TO npH KOH4eHTpa4HH r paSHTIo1HQ YS/2 ~ Te"mepaTy10-12 
pa BceneHHOH nocne pa30rpe8a AOflaHa 6WTb TR ~1 08 raB. OTMe4aeTCA, <.IT O reHe
pa4HA 6apHOHHOH aCHMHeTpHH nocne pa3AYBaHHR BceneHHOH 003MO*H3 A3*e B TeopH
AX, rAe 1R 5 108 r3B. HawH pe3ymTaT bi npHBOAA T K He+<OTopblM AOBont.HO CHnbHblM 
orpaHH4eHHAM Ha AonyC THM~ CTPYKTy py TeopHH, KOT opble He06xoAHMbI, 4T06b1 
06ecne4HTb a~KTHBH~ reHepa4MO 6ap~oHHoH aC HMMeTpHH nocne paCWHpeHHA H 
npenRTCTBOBaTb 06HnbHoMY ¢opMHPo8aHH~ nepBH4HblX 4e pHWK AbiP . nOCKOnbKY nony
4eHHble pe3yn bT3TbI peW3~HM 06paaOM aaSHCA T OT peanbHoro 3H34eHHR senH4HHbI 
to(S Ite), 3KcnePH ,,,eHTanbHoe HccneAOBaHHe p4He - aHH Hntn.AUHH OKaawoaeTC A 4pe3 -
Bbj 4aHI10 BaIMHblM. 

Pa60Ta BwnonHeHa 8 I1a6opaTopH~ AAepHblX np06neM OI1R I1. 

Coo~~eHHe 06beAHHeHHoro HHCTHTYTa RAepKblx KccneAoBBHHA. nYOH8 1984 

nepeB OA aBTopOB 

Linde A.D., Fal omk ln I . V., Kh lopov H.Yu. P2-84 -540 
An tiproton Anni hil at ion i n Hel iU RI as a Tes t of Models, Based on N .. 1 
Supergrav I t y 

The poss ib il i ty Is examined of so lvi ng the problem of relic gravltlnos 
withi n t he f ramewo rk of the mode l of an Inflationary Universe . Recently it 
was shown that strong restri c tions on the concentration of gravltlnos are 
re l ated to t he e ffect ive output to(SHe) of deut erium or hellum- 3 In p:4He _ 
ann ihi la ti on. The aim of the pr~sent work Is t o study t he Influence o f the 
low conc entrati on of g ravitlnos In t he earl y Uni ver se on the parameter s of 
t he theo ry of It s evo lut ion . The methods used a re t hose adop ted In the mode l 
of an Inflat ing Un iver se ba sed on N-l supe rgravlty . We obtained that for 
3 gravlt lno concentra t ion VS/ ! ~ 10-12 the temperature of t he Universe shou ld 
have been TR .s:108 GeV, after Its having been hea ted. We note that ge neratI on 
of a ba ryon asymmetry after t he infla ti on of the Univer s e is feas ible even 
In theories where TR s: l oB GeV. The results obtained In this case lead to 
certain rathe r s t rong res t rict ions on the poss i ble structure of t he theory , 
wh ich are necessary for providing effec ti ve generat i on of the baryon 
as ymmetry after Inflation and to prevent a too abundant formation of pr ima ry 
Black Holes. Since the ontal ned resu l t s depend dras t ical l y on t he actual 
value o f rO(S'h), t he experimental Investi gat ion of p4He - ann lhll atlon t urns 
out t o be e xtremely Important . 

Communi cat ion of the Joint Institute for Nuc l ear Re search. Dub na 1984 
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