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Ecinu Gbl TIpomecchl GapuoreHe3a M JIENTOTEHE3a PEAN30BBIBATMCH MPU SHEPTUSX
menee 5-10%° 5B, TO OHM JOIDKHBI OCYIIECTBIATHCS M B COBPEMEHHBIX BBICOKODHEPTETHYECKHX
actpodusuueckux nporeccax. Ho 970 03HAYAET MOCTOAHHOE HAPYIIEHUE 3aKOHA COXPAHEHHUS
OapUOHHOTO M JIENTOHHOTO YWCE]l M CTaOWIBLHOCTH NPOTOHOB. I103TOMY MBI Mpeiaraem
NPUHLMI  JHEPreTHYECKOrO0  3ampera, COMIAacHO KOTOPOMY B  acTpO(QM3MYECKMX U
3KCMIEPUMEHTAIBHBIX JIOKAIBHBIX TPOLECCAX B YCIOBUSX KOCMOJIOTMYECKH CTaOHMIIBHOTO
BAKyyMa HEBO3MOYHO JIOCTHKEHHE DHEPTHM, TIPH KOTOPHIX MOTYT IPOMCXOJUThH HAPYIIEHHUS
OapMOHHOTO M JIENTOHHOTO YKCJIa, MaKCUMaIbHBIX OSHEpruii Bonbmoro Bspesa mnocie
MHQIAIMA, TaKUX Kak SHEPrHs pacmana WH(IaToHa. B CBOK OdYepenb 3TO HaKJIaIBIBAET
OTpaHMYEHHs CHU3y Ha SHEPTHIO Pa3orpesa Mocie MHQIALMH, CBA3AHHYI0 C GapHOTEHE30M,
E>10*225B. IlooToMy Bce MomelId OapHoreHe3a IpH OSHepruax Hmwke 5-10%°2B,
TIPETIOKEHHBIE PSIOM aBTOPOB, HyKIAKOTCS B IEPECMOTPE.

Kntoueevle cro6a: OapvoHBI, JIENTOHBI, pPAacmaj MNPOTOHA, OAPHOHHOE HHCIIO,
MHOIIAKSA, KOCMUYECKHUE JTy4YH, YEPHBIE JIBIPBI, CTA0MIBHOCTh BAKYyMa

1. BBepeHue

B HaCTOAMICE BpEMA IMOABUIOCH MHOXKCCTBO pa60T, nmpearnojararomux ImosBJICHUEC aCUMMET-
pHH BEleCTBA M aHTUBEIECTBA, MOABICHUE OAPUOHHOTO YKCIa MPH CPABHUTEIHLHO HU3KUX DHEPTHUSAX.
DT0, HapHMep, OAPHOTEHE3WC INPH SHEPTHAX 3JIEKTPOCHabbIX B3amMojeicTBHil mopsaka 10'%3B.
AHAJIOrMYHBIM 00pa30M PACCMATPUBACTCS U BO3MOXKHOCTh peau3allii UHQISAIMHA U MOCIICAYOMIETO
pasorpeBa mpu HeOONbIIUX dHeprusix. Hacrosmias paboTa mocBsieHa pACCMOTPEHHUIO PEATUCTHYHO-
CTH TaKHX MPOIECCOB.

2. HVI3K03HepI'eTVI‘leCKVIe Mogenun 6apuoreHe3a n coxpaHeHue 6apVIOHHOFO yucna

B psane moxeneii 6GapuoreHe3a XxapaKTepUCTUUIECKAss SHEPTHUS MPEIIONaracTcsl CpaBHUTEIHEHO
HEBBICOKOH, OpsIAKa 10'25B [24, 25, 27]. B 10 *e Bpems, B Mozenax bonbioro O0beIMHEHUS SHED-
ruv X U Y-4acTull, KOTOPbIe MOTYT BBI3BaTh paclajl MPOTOHA, TO €CTh HECOXpaHEHHe OapHOHHOTO
YIICIIa, COCTABIISIOT, C YUETOM COBPEMEHHBIX JKCIIEPHMEHTANBHBIX NAHHBIX, mopanka 10°3B [26].
[Ipu 3TOM B KOCMOJIOTHYECKOH MOJIENN CO CBepXIpoBoauMocThio (CMS), mpennoxeHHOH aBTopoM |2,
3,4,5,8,9,12, 13, 15, 16, 17, 18, 19, 22, 23], GaproHHOE YHCIIO BO3HUKAET KaK clieJcTBHE (ha30BOT0
nepexona, © CMS maet HaOiromaeMoe KOJIMIeCTBO OapHOHOB B paauyce Xadouma [1, 14, 20].

OKCIEpUMEHTHI HE TIOKA3bIBAIOT pacmaja MpOTOHA, MMO3TOMY BO3MOXKHOE BpEMs €ro pacmaia
npesbimaer 10°° ger. Takum 06pa3om, ecTh Bce GHU3MUECKHE OCHOBAHUS CUMTATh IIPOTOH CTAOMIBHOM
gactureil. OmHaKko B psne acTpoU3MIECKUX IMPOIECCOB, TAKUX KaK M3IydeHHEe OJ1a3apoB, B3PBIBHI
CBEPXHOBBIX 3BE3Jl, B MATHUTApax, BO3MOXKHA peanusanus dHepruii nopaaka 10%°2! 5B, uaaukatopom
KOTOPBIX SBISIOTCS KOCMHUYECKUE JTy4Yd. A 3TO 03HAYAET, YTO €CIIU OBl MPOLIECCHl DapHOTeHE3a MOTITH
peam30BaThCsl B HU3KOPHEPTETHUECKUX TPOIeccax, OapuoHHOe Yuciio BceneHHON MOCTOSHHO U3Me-
HSJIOCH OBl B 3HAYUTENHHBIX MacIITadaX — BO BCEX aKTUBHBIX acTPO(MHU3MYECKUX IpoIleccax ¢ dHep-
rusmu 10 5-10°°5B. OueBHAHO, 9TO 3TO KpailiHe MaJOBEPOSTHO. B CBOIO ouepens 3TO 03HAYAET, UTO
Takve (pyHIaMeHTaIbHbIE TPOIlecChl Kak OapuoreHe3 MpoTeKalny B paHHeH BceneHHol mpu kKocMoo-
TUYECKUX DJHEPIHSIX, HEIOCTIKAMBIX B JIOKATBHBIX acTPO(PH3MUIECKUX TpoIleccax, TO €CTh IpH
E > 10*1522 3B, U Takol KOCMOJIOTMYECKUNA MPOLIECC OTJEIEH OT JIOKAIbHOTO 3HAUYUTEIIbHBIM SHEpre-
TUYECKHM WHTEPBAJIOM (CBOETO pOJia «IHEPreTUYEeCKON IMIeNblo»). Takum o0pa3oM MbI 0OOCHOBaHO
BBOJIIM MPHUHIIUI SHEPTETHYECKOTO 3arpeTa Ha JIOKAIBHYI0 acTPO(U3NYECKYI0 PeaTu3aIiio mpoiec-
COB OapHoreHe3a, 4To MOAPa3yMEBACT BO3MOXKHOCTh €0 MPOTEKAHUS TOJLKO Ha BBHICOKUX SHEPTHSIX,
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Du3uKa CO3HAHUA U HCUSHU, KOCMOSO2UA U acmpoﬁusunu

KaK 3TO pCaJIn30BAHO B TCOPUHU bonbmoro 06’be,I[I/IHCHI/IH.

3. SHepreTquCKMe ycnoBusa coxpaHeHus 6apM0|-||-|oro yucna

Paccmotpum Tenephb mporiecchl B paHHel BeenenHo#. B paznuuHbIx Moaensx WHQIISINUN TO-
psuas cragus (reheating) BO3HMKAaeT NpPU pasHBIX SHEprusix. Eciam ke paccMOTpeTh MOJeNb
A. CrapobuHnckoro [21], koTopas ydiie ApyTuX MOJENel coriacyeTcs ¢ 3KCIIepUMEHTATbHBIMH JTaH-

HBIMH, TO B Heil Macca nH(IaToHa cocraBisier M =3,2-10%3B. Pacnax uH(IATOHA IPHBOIKT K II0-

SIBIICHUIO DJIEMEHTAPHBIX YacTHIl TOW ke dHepruu. [lo-BuauMoMy Takue SHEpTHH yKe HEeIOCTHKIMBI
JUTSL JIOKAJIBHBIX acTpo(u3nveckux mnpoiieccoB. OO0 3TOM CBHJICTECIBLCTBYET MaKCUMAalbHAs SHEPTHUS

HABII0IaeMBIX KOoCMIUecKuX Jydeii: E <3-10%°5B. Takum 06pa3oM, BOSHHKAET SHEPTeTHUCCKHUI HH-
tepBasl B 100 pa3 pa3mensiouiuii KOCMOJIOTHYECKYI0 U acTpodusndeckyro sHepruu. Ilo-Bunumomy
JIOKaibHasl peanu3auusi Ooyee BBICOKMX SHEPruil, ueM acTpodu3nueckue, Oblia Obl SKBUBAICHTHA
BOCCO3/IaHHIO KOCMOJIOTHYECKUX YCIOBHH M3MEHEHHs BaKyyMa C MOSIBICHHEM HH(GIIATOHOB M MOCIe-
TYIOMTUMHE UHGISIIMOHHBIMU TIporieccamu. Ho, cyast mo Bcemy, IIOOaIbHBIC YCIIOBUS CTa0MIHLHOCTH
COBPEMEHHBIX BaKyyMa U IPOCTPAHCTBA-BPEMEHU HE JOIYCKAIOT NOCTIKEHHS TAKUX SHEPTUH B CO-
BpeMeHHOH BcenenHoi.

4. BapvoHbl U NenToHbI B YEPHBLIX Ablpax

Bo3nukaer Takke BOIPOC, MOXKHO JIM CUMTATh, 9YTO OApHOHHOE U JIEMTOHHOE Yncio BceemeH-
HOW U3MEHSIOTCS MPU KOJUIATICE BEISCTBA B YCPHBIC ABIPHI. YUHTHIBAs, YTO MH(OPMAIMS HE Mpora-
JIaeT, a MPUCYTCTBYET Ha TOPU3OHTE COOBITHI, MOKHO MPHUUTH K BBIBOAY, YTO OAPHOHHOE W JIEMITOH-
Hoe uuciio BcenenHoit He u3MensieTcs. Kpome toro, yepHasi npipa siBisieTcs 4acTbio BcesneHHOH, u
pacnaj IpoTOHA, €CIU U IPOUCXOIUT B PAliOHE CHHIYJIIPHOCTH YEPHOW IBIPBI, TO JJI1 BHEIIHETO
HaOII0aTeNs OH B MPUHITUIE HE HAOI0JaeM, TIOCKOJIBKY Ja)ke BpeMs MaJCHUs Ha TOPU30HT YEPHOM
JBIPBI 1T BHEIITHETO HAOIOATeNs 3aMeIIseTcs 0 OECKOHEYHOCTH. DTH BBIBOABI COOTBETCTBYIOT U
OTHMCaHMI0 YepHOi AbIpbl B CMS Kak KOHIIeHCaTa IEPBUIHBIX GepMHuoHOB [6, 7, 10, 11, 18], koTOPHIH,
MO-BUJIUMOMY, MOXKET COXPaHSITh OApUOHHOE U JICITOHHOE YUCJIa CKOJIIAIICHPOBABIIETO BEIECTRA.

5. BbiBogbl

Taxum oOpa3om, B KauecTBE TMIOTE3bl MBI MOXKEM CGHOPMYJINPOBATh NPHUHLUI 3HEpreTHye-
CKOTO 3arpeTa, COrIacHO KOTOPOMY B acTpO(U3NYECKUX M IKCIIEPUMEHTAIBHBIX JIOKAJIbHBIX MPOIec-
cax B YCJIOBHSIX KOCMOJIOTHUECKH CTa0MIBHOTO BaKyyMa HEBO3MOXHO JOCTHXKCHUE YHEPTUH, P KO-
TOPBIX MOTYT IPOUCXOAUTH HapyIIEHHs OApHOHHOTO M JIENTOHHOI'O YHCIa, MAKCHUMAJIBHBIX SHEPIUit
Bbonpimoro B3peiBa nocie nHGIUMN, TaKUX Kak 3HEprus pacnazna uHdiaaroHa. B cBoro ouepenp 310
HaKJIaAbIBACT OTPaHUUCHHS CHU3Y HA SHEPTHIO pa3orpeBa Mocie HHQISIHUY, CBSI3aHHYI0 ¢ OapuoreHe-
3oM, E> 10?2 5B. IIpeanoxkeHHbIil TPHHIUN SHEPTETHYECKOTO 3alpeTa MOXKET OBITh OOBACHEH
TEM, YTO CTaOUJIbHBIC IPOCTPAHCTBO-BPEMS U BaKyyM, COJEprKalllie MOl U BelecTBO BeeneHHOI, He
JIOTTYCKAIOT BHICOKOAHEPT€TUYECKHX MPOLIECCOB, HAPYIIAIOIINX UX COOCTBEHHYIO YCTOHYHUBOCTH U Be-
OYLIMX K BOCCTAHOBJICHHUIO YCIOBHH poXIeHHs BceneHHoM, BKIIoUas mpoueccs OaproreHesa, JemnTo-
resesa, HHQIAIUY, (OPMHUPOBAHUS IPOCTPAHCTBA-BPEMEHH U APYTHX III00ATBHBIX KOCMOJOTHYECKHX
IPOLIECCOB.
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Cmamvs nocmynuia 6 pedaxyuio 10.11.2018 e.

Bukalov A.V.
Are cosmological energies and processes realized in local astrophysical events?

If the processes of baryogenesis and leptogenesis were realized at energies less than 5-10?° eV, then they should
be carried out in modern high-energy astrophysical processes. But this means a constant violation of the law of
conservation of baryon and lepton numbers and the stability of protons. Therefore, we propose the principle of
energy prohibition, according to which in astrophysical and experimental local processes in a cosmologically
stable vacuum it is impossible to achieve energies at which violations of the baryon and lepton numbers, the
maximum energies of the Big Bang after inflation, such as the decay energy of inflaton, can occur. In turn, this
imposes lower restrictions on the heating energy after inflation associated with baryogenesis, £ > 10?122 eV,
Therefore, all models of baryogenesis at energies below 5-10% eV, proposed by a number of authors, need to be
revised.

Key words: baryons, leptons, proton decay, baryon number, inflation, cosmic rays, black holes, vacuum stability.
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