K BO3MOXHOCTH IIPUCYTCTBUA INIEPBUYHbIX
YEPHBIX AbIP B KOCMHNYECKHUX OBBEKTAX

B. B. Tuxomupos, C. 3. FOpaneBuu

[Ipennonaraercsi, 4To Ha paHHUX CTaAMsAX paciuupeHus BceneHHoli, korna oHa
ObuTa OYeHb ropsyell M IJIOTHOM, BcieacTBUe (uykTyaumit miotHoctH [1, 2] mMornm
06pasoBbIBATLCA UepHbIE JpIPbI Masiol Macchl (0T 107 T 10 Macchl ConHIA M jaske
Boile). Takue nepBuuHble uepHble Obipbl (ITY) Mornm urpaTh 3amMeTHYIO poJsib B
sBosouuu BeenenHoii. Bo-nepBbiX, BeiencTBre XOKMHroBekoro ucnapenus [3] ITY/]
¢ maccoit M < 10" r Mornu Gbl BIMATb HA BENMUMHY yAENBHON SHTPOIMU U 3apsI0-
Byto acummeTpuro BceenenHoil [4]. Bo-BTopbIX, naxe HE3HAUMTEIbHOrO KOJWMYECTBa
MY nocraTo4HO, YTOOBI M3MEHHWTb AMHAMMKY KOCMOJIOTMYECKOro HYKJIEOCHHTE3a
[5] 1 xuHeTHKY pexoMOMHanMK Bomopona [6]. [TH]] Taroke Morim okazats BIMSHUE Ha
pacuipenme BeenenHoit v ceifuac, BO3MOXKHO, BHOCSIT CBOM BKJIa/l B «TEMHYIO MAaTEPHIO».

[Tomumo mpsMoro BAMSHHA Ha 3BOJIOLMIO BceseHHOH, B cHly OTHOCUTEIBHO
cnaboro B3aumogeicTBus ¢ BewecTBoM, [THJ[ 1omKHBI HECTH YHUKaIBbHYIO HHGDOp-
MalMio 0 HauboJjiee paHHHUX dTamax 3TOM HBOJIOLUMH, B TOM 4HMCIe O (QIYKTyauusx
TJIOTHOCTH [ 7], BOBMOXKHBIX (ha30BBIX mepexonax [8, 9] u m3MeHeHusx rpaBUTAUOH-
Holi noctostHHOM [10]. TTosTomy, ecnu Ob1 [TU]] Oblin 0OHApYKEHBI, OHU CMOTJIN ObI
nath HeolleHumyto [ 11] undopmarmio o cambix paHHHX (azax bonbiioro B3phiBa.

BaxxHocTs mpobnemsl cyuectBoBanus [TYJ] nns actpodu3uku M KOCMOJIOTHH
CTUMYJIUPYET CTpeMJIeHHE YYeHBIX MX OOHapykuTb. OCHOBHBIM METOJOM TMOHMCKa
ITY]I sBsitoTCS MOMBITKM 3apEerMCTPUPOBATh UX XOKWHTOBCKOE M3JTyHYEHHUE, BCIIEACT-
BHE€ KOTOPOro KOHEYHas CTaAMsl MCHAapeHMsl AOJKHA HanmoMUHaTh B3pbiB. [lepBocTe-
MEHHbIM (paKTOPOM, OrpaHHUMBAIOLIMM BO3MOXXHOCTH JI@HHOTO METO[a, SBJSIETCS He
CIIMUIKOM OOJbLIOH MaciuTad 3Hepruu, Bbiaensiembiit [1Y]] Ha koHeuHOM 3Tane ucnape-
Hus. Kpome Toro, naHHbIi MeTo MpUMEHUM JHLIb 1J1s1 oOHapysxenust [T/, HayanbHble

Macchl KOTOPBIX JIEKAT B BeChbMa Y3KoM auanazoHe AM /M™ < 10° (M* =510"r -
«XOKUHIOBCKass Macca» [12]), KOTOpbIii COOTBETCTBYET MHTEpBaly BpEMEH Hcmape-
HUsI, paBHOMY BpeMeHH HaOmoaeHust At ~ 20 net. [Tostomy mouck I[TY]] B kocMuue-

CKOM MpOCTPaHCTBE MOKa He MPUHEC 3HauYMTeNbHBIX ycrnexoB [12, 3]. B Hacrosiee
BpeMs JIMLIb COMOCTaBJIEHME HEUTPUHHOIO ()OHOBOTO M3JIYHEHHs ¢ TpeAcKa3aHueM
criektpa macc [TY]] [13] MoxkeT cBHIETEILCTBOBATh 00 OTCYTCTBUH SIBHBIX MPU3HAKOB

nposiBienus cyiectBoanus [TU){ ¢ M <10" r.

Bonee ycrnemHsiMu obemaror ObiTh momnbiTku noucka [TYJ] B mmaHerax [14],
HEUTPOHHBIX 3Be3nax [2, 15] u apyrux kocMuvecknx obObekTax. IlpenckasbiBanuch
BO3MOKHOCTH TIOTJIOIIEHUS TIEPBUYHON YepPHOHN JIBIPOW HEUTPOHHOM 3Be3bl [2, 15] n
mianetsl (3emin) [ 14]. CnencTBUsMH 3THX TpeJCcKa3aHui MOT Obl CTaTh BHIBOJ O He-
Bo3MoxkHOCTH mipucyTcTBus [ITY]] B 3emne [14], a Takke MOAeNb MPOUCXOKIACHUS
Haubosee MOILHBIX BHEralaKTHUECKUX FaMMAa-BCILIECKOB ¢ dHeprueii Bruots a0 10%
Jx [15]. Tak kak mocrarouno jerkue [TH]] yxe ncnapunmce, To Haubosee oOenaroIpM
BoINIANT Torck [TH/]] ¢ «XOKMHIOBCKOM Maccoi» MITM Ha MOPSIIOK — /1Ba OOJIBIISH.
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s npoBeneHus NMoAoOHBIX McCieN0BaHMI Heo0XoaMmMa MoJeslb B3auMOIEeHCT-
Bus [TY]] ¢ BemecTBOM KOCMUYECKHX OOBEKTOB. B CBs3M ¢ 3THM HaMHW pa3BUTa MO-
nenb B3aumopeiricteus [T4]] ¢ BemecTBoM HeiTpoHHOi#t 3Be3ab1 (H3), Genoro kapnuka
(BK) v mmaneTbl. DTa MO/ieNb OCHOBaHA Ha OOIIEPETSITUBUCTCKON Mojenu cdepuye-
CKHM CHUMMETPUYHON aauabaTH4YecKOl aKKpeLMH MacKaJeBOW KMIOKOCTH, B KauecTBe
nocjieHel BBICTYMaeT BhIPOXKICHHAs (epMU-KUIKOCTh (ra3). [IpumenumocTs Mose-
JIM aKKpELMU BBIPOJKAEHHOrO 3JIEKTPOHHOro epMu-raza o6ocHoBaHa Ais ciydas bK
v (TIpyU JOCTATOYHO BBICOKMX aTOMHBIX HOMepax BemlecTBa M maccax [TY/I) mianer.
IlokazaHo, uto BbIpOkAeHHOCTH BewecTBa bK He HapymiaeTcs Hu npoueccom cxarus,
KOTOPbIi 00YCJOBJIEH aKkKpeluel, HW HarpeBOM XOKHHTOBCKHUM HW3J1y4€HHEM CaMOii

IMY] maccet M > M™. JIeHCTBUTENLHO, B MPOLIECCE aNMabaTUUECKOTO CHKATUS DH-
TPOMHS, MPUXOAAIIAACS HA OAHY YACTHUILy, OCTaeTCs MOCTOSHHONW. COOTBETCTBYIOMINI
3TOMY 3aKOHY POCT TeMIIepaTypbl He MEeHseT OTHOLICHHS TeTsIOBOrO BKJIaAa B Cpell-
HIOIO BHEPrUI0 uyacTHLbl K 3Heprun Pepmu g, , Onarojaps uemy npu aguabaruue-

CKOM C)KaTHUH BELECTBO OCTAETCS BBIPOKAEHHBIM. OLIEHKH k€ MaKCHUMaJlbHON Temrie-
paTypbl, 10 KOTOPOH MOXKET ObITh HArpeTo XOKMHIOBCKUM H3TyueHueM BeuiecTBo bK,
TakKke MOKa3bIBAIOT, UYTO 3Ta TEMMepaTypa JajneKka OT TeMIEepaTyphl BEIPOXKIEHUS.

3aMeTuM, 4To rpaBuTalonHoe nose ITYJT ¢ maccoit M > M~ nerko paspyiiaer
Onvpkailve aToMBbl, MpeBpallas BEIIEeCTBO 3eMJIN B DIEKTPOHHbIN depmu-raz. OnHa-
ko, B ominurie oT bK u H3, mpruMeHnMocTh MOENTH BBIPOKACHHOTO HEpPEISITHBUCT-
cKoro ¢epmMu-raza B ciydae 3eMiu TpeOyeT MOMOJHUTEbHOT0 00ocHOBaHus. JelicT-
BUTENIBHO, BeiecTBO BOMM3u [1Y]] (Ha paccTOSHUSAX MOpSIKAa HECKOJbKUX METPOB)
MOJKET OBbITh HArpeTO XOKMHIOBCKHUM H3JIyUY€HHEM /0 TeMIepaTyphbl, MPeBbIIIAIOLIEH
TeMIIepaTypy BBIPOXKIACHHS B «3BYKOBOHM TOoukey». Halm orneHKH mokasaiiv, 9YTo UMeH-

HO TaK M MIPOUCXOIUT pu M » M, KOrjia Harpes ABJISETCS OCOOEHHO CHIIbHBIM.
OpHako B cilyyae BELLECTBA LIEHTPa 3e€MJIH, COCTOSILLIETrO U3 JKejle3a, CYLECTBYET
MEXaHHW3M BOCCTaHOBJIEHHS BBIPOXKIEHHOCTH BEILECTBA B «3BYKOBOM TOYKE», MpPOSB-

asrommiics npu M > M, korja cTeneHb HOHU3ALMH JKEJIe3a IIPH HarPEBe ero XOKKH-

TOBCKMM M3JyYeHHeM jaieka oT mojHoil. CaM MexaHW3M cocTOUT B 3(deKTHBHOM
OXJIAXKIEHUH C)KMMAeMOro BeLIeCTBa, B OCHOBE KOTOPOIO JISKUT YBEJIMYEHHE KOH-
LEHTpaLUru HocuTesel Teria (cBOOOIHBIX 3JIEKTPOHOB) B MpoOLiecCe MOHM3ALIMH JaB-
JIEHHEM, KOTOpOe BO3pacTaeT B Mpoliecce aKKpeUMOHHOTo cxkaTus. B pesynbraTe oka-
3bIBAETCS, YTO HArpeTOe XOKWHTOBCKMM M3JIyY€HMEM BELIECTBO 3eMJIH, HaxozsLeecs
Ha JocTaTo4HO Oonblinx paccrosHusax oT [TY/] B cocTosHMM mna3mbl, comepxallei
YacTUYHO MOHW30BAaHHBIE aTOMBI JKeje3a, Mo Mepe MPUOJIMKEHUS K «3BYKOBOM TOUKE)

NPEBPAIAETCS B TIOYTH BLIPOKIEHHBIH (epmu-ras. Tak, Hanpumep, npu M =10 M"

€ro TeruIoBasi SHeprusi coctarnsieT | % OT SHEPruM MOJHOCTHIO BBIPOXKIEHHOTO (ep-
MU-ra3a. IMeHHO 3TO 1 Mo3BOMSET YTBEPKAATh, YTO MOAEIb BBIPOXKASHHOIO HepeJs-
TUBUCTCKOTO (epMH-Ta3a Ui BELecTBa B LIGHTPe 3eMJIM CTAHOBUTCS BIIOJIHE aleK-
BAaTHOM, HaurHas ¢ Macc [TYJI, B HECKOJIBbKO pa3 mpeBbiaromux M .

PannanbHas akkpenysi cOnmpoBOXKIaeTcsl CKaTHeM M YCKOPEHWEM BeLIecTBa Mo
Mmepe npubmmkenns k [TY/]. Ananu3 ypaBHeHWI coXpaHeHHUs UMITyJIbca M Yrcia Jyac-
THUL] MOKa3bIBACT, YTO YCKOPEHHE AKKPELMPYIOLIEro BELeCTBa MPUBOIAMUT K MOsIBIIE-
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HUIO O0CO0OM «3BYKOBOW TOYKH», B KOTOPOH CKOPOCTh aKKPELUPYIOIIEro BElIeCTBa
Ha4YMHAeT TPEBBIIIATh CKOPOCTh 3BYKa. Y CJIOBHS HETPEPHIBHOCTH CKOPOCTH M TLIOT-
HOCTH BEILECTBA B «3BYKOBOM TOUKE» MO3BOJISAIOT PacCCUMTATh MHOTHE XapaKTepUCTH-
KM BelllecTBa, He penias TuddepeHIUanbHbIX ypaBHeHU. [Ipy 5ToM OOBIYHBIM SIBIISI-
eTcs HaJlMuue OJHOM «3BYKOBOM TOukuW». Hamu, ogHAKO, MOKa3aHO, YTO aKKPELMOH-
HOE TeUEHHE HEPEesISITUBUCTCKOrO 3JIEKTPOHHOrO (hepMH-ra3a BellecTBa IMIaHET U He-
pensatuBucTckux BK MoxkeT umets nBe Takne ToukH. X BOSHUKHOBEHHE BCELIENIO OTl-
penensieTcs COOTHOIIEHHEM PEeTSITUBHCTCKOMN M KyJIOHOBCKOH TMOIMPaBOK K YpaBHEHHUIO
COCTOSIHUSI HEPENSTHBUCTCKOTO BBIPOXKICHHOTO (hepMU-ra3a 3JeKTPOHOB, 0e3 KOTo-
PBIX «3BYKOBBIX TOUEK» B €0 aKKPELIMOHHOM T€YEHHUH BOOOILE He BO3HUKAET.
XapakTepruCTHUKN aKKPELIMOHHOTO TeUeHHs MO3BOJISIIOT paccurTaTh TEMIT aKKpe-
uud Macebl nokost Ha ITY/. JInst pa3nuuHbIX BUIOB XOJOJHOM IUIOTHOM MaTtepuu OH
OKazbIBaeTcs MpONnopUUOHAIBHBIM KBaapaty Maccel [TY/I. Benencreue atoro 3akoH
pocta Maccel [TH/] B mpoliecce akkpeLMy He 3aBUCHT OT KOHKPETHOTO BH/A aKKpeLH-
pYIOIIEei MaTeprn ¥ UMeeT NIPOCTOM | B TO JKe BpeMs BechMa OOIIuil BUI:
M=o ()
1-t/T
rae T ocl/ M, — xapakTepHOoe BpeMs MOIJIOIIEHUS KOCMUUYEeCKOro oobekra, M, — Ha-
yanbHas Macca [TY]I. B cooTBeTcTBUM € (1) OCHOBHOI BKJIaJ B MOJHOE BpeMs MOTJI0-
LieHus: OyieT BHOCUTb HavyajbHas craaus, Ha kotopoit macca [TYL M (1) ~M,, cyue-

CTBEHHO MEHbILUE Macchl KOCMHYECKOro odbekra. C Apyrold CTOPOHBI, MOrJIOLIEHHE
OCHOBHOM YacTu Macchl mocjenHero OyaeT MPOMCXOOUTh 3a BeCcbMa KOPOTKOE BpeMs
At~(M,/M)T << 1c.

PaccmoTpenue akkpeunu BewectBa H3 ociokHseTcss HEIOCTATOYHBIM 3HAHUEM
€ro ypaBHEHHsl COCTOSIHMS MPH IUIOTHOCTSX, MPEBBILAIOLIMX SACPHYIO MJIOTHOCTD
2,7-10" kr/m’ B Heckombko pa3 u Gonee. Tak ypasrenne Bere — JLKOHCOHa | psi py-
T'MX JIJaBHO WU3BECTHBIX ypaBHEHHH COCTOSIHUS OJM3KM K anrabare ¢ rokasarenem [” > 2
W MPU [IOTHOCTSX, JOCTUTAIOIIMXCS B «3BYKOBOM TOUKE», MPUBOIAT K CKOPOCTH 3BY-
Ka, IIpeBOCXO0AsLIeN CKOPOCTh CBETA.

3710, 6Ge3yCNIOBHO, O3HaYaeT HapyIIeHWe TPUMEHUMOCTH YPaBHEHHUH COCTOSIHUS ©
BBICOKMM 3Ha4€HHEM TOKazaTessl annabaThl, B MOJIb3y KOTOPOW TOBOPUT M HEM3OEkK-
HOE MpH ele OONbLUIMX MIOTHOCTIX MpeBpalleHue sIISPHOrO BEIIeCTBa B PEIITUBUCT-
ckyto kBapk-rimooHHyto miazmy (KI'TI). Ilocnennss xapaktepusyercs mokazaTesieMm
anuabatel I' = 4/3, He NPUBOAAIIMM HU K KAKHM OCJIOKHEHHSIM TIPH HaXOXKJICHUH 0CO-
60# Toukn. OHAKO MOACTAHOBKA YpaBHEHHs COCTOsIHUS yabTpapensatuBuctckoi KITI
B YpaBHEHHUS aKKpeLUWH MPUBOAMUT K IUIOTHOCTH B «3BYKOBOWM TOYKE», BCEro B He-
CKOJIBKO pa3 mpeBbIatomieit saepHyto. [lockonpky mpu Takux miotHoctsax KI'TI 3a-
BEJOMO HE BO3HUKAET, HAMM ObLJI C/IeaH BbIBOA O HEMPUMEHHUMOCTH B 0c000ii Touke
aKKpEeLIMOHHOro TeueHusi BeulecTBa H3 kak «kimaccHuecKHX» ypaBHEHHWH COCTOSHHS
SIEPHOTO BEIeCTBa, Tak U ypaBHeHHs coctosHus KI'TL.

B kauecTBe «IpOMEKyTOHUHOT0» YpaBHEHHs COCTOSHHUS, OTpaxkaromero s dek-
TUBHOE YObIBaHME MoKa3aTens aanadatsl 3a105ro 10 Bo3HukHoBeHus KI'TI, moxeT ObITh
WICTIONB30BaHO ypaBHEHHe cocTosiHus | puropsiHa — CaaksHa [16]. CooTBeTcTBYIOImAS
9TOMY YpaBHEHHIO 3aBUCUMOCTH BpeMeHH norioinenns H3 uepHoit npipoit Maccel
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Puc. 1. I'paduk 3aBUCMMOCTH BpeMEHH TOTJIOIEHNS HEHTPOHHOM
3BE3/bl OT KOHLIEHTPALUY BEIIECTBA B €€ LEHTPE

M = 10" r npezcrapnena Ha puc. 1. HeTpyHO BHIETE, YTO 5TO BPeMsl HE MPEBHILIACT
HECKOJIbKMX MHJUTMOHOB JIET M HAaXOJIUTCS B COIJIACHM C MpeAcKa3aHUSAMH XOKHHTa
[2] m aBTOpOB padoTs! [15].

VBenuueHnue sHeprun OepMH &, HEUTPOHOB 1O HECKOJIBKUX COTeH M»1B mpu

CKaTUM JeflaeT SHePreTMYECKH BBIFOAHBIM 00pa3oBaHHUE APYIMX aJpOHOB, B MEPBYIO
odepenb, runepoHoB. OOpazoBaHMe ATUX YACTHILL OyJIET COMPOBOKAATHCS UCITyCKaHH-
eM HeHTprHO. MIHTeHCHBHOCTL MX MOTOKA OyAeT HapacTaTh BMECTE C YBEJIMYEHHUEM
maccol [TH/] BciencTBue akkpeluu. JHeprus, nepeaaBaeMas HEWTPUHO MpU UX oOpa-
30BaHMH, MOXKET JOCTUIaThb HECKOJBbKHUX MPOLEHTOB OT sHepruu nokost H3. Ilorno-
LIeHWe HEMTPUHHOTO MOTOKA HapyKHBIMU cliosiMd H3 OyneT BbI3bIBaTH MX UHTEHCHUB-
HBIW pa3orpeB U B3PHIBHOM cOpOC, HAMOMUHAIOLMI B3PbIB CBEPXHOBOHA.

B otnuume ot H3, ypaBHeHue coctosHus BemecTBa bK m3BecTHO moctaTtouHO
xopotno. Hamm pacdersl moka3bIBarOT, 4To BpeMs noruyomenus bK ¢ makcumanbHOH
mwiotHocThIO 3-10" kr/M® cocrasmser nopsiika 10® net/( M. o/ 10” 1), a HEPEJISTUBUCT-
ckoro bK u mmaneTs! — mopsiaka 2,7- 10" ner/( M o/ 10" r) (puc. 2), npuuem noceaHss
OLIEHKa TMPAKTUUYECKH He 3aBUCHUT OT mapaMeTpoB oObekTa B otcyTetBue [TY/I. B co-
OTBETCTBHUHU C TEM, YTO Ha3eMHbIE JETEKTOPbl HEHTPUHHOIO M3IYUYEHHs C OrpaHuye-
HUSIMHM HE PErucTpUPYIOT HEUTPUHHOE XOKMHroBckoe m3nyuenue 1141, momyyenHsie
OIIEHKM He MOTYT TOJHOCTBIO HCKIIOUUTh mpucyTcTBus B 3emie [TY]] ¢ maccamu
10% r < M, < 6:10° r. B 0 e Bpemst Oosiee Tsokenbie [TU]] yxxe mormorunu Obl
3emtio 3a Bpems ee cymectsoBanus 4,5-10° ner u menee. Takum 0GpaszoM, pa3BuBas
uzeto [15] o Tom, yro ITY/] moxxeT naMMupoBaTh Koyuiarnc H3, MoxkHO mpezckasaTh, 9To
ITY/1, ecrtn OHM JEHCTBUTENBHO CYILIECTBYIOT, MOTYT Takoke nornotute bK i nnanery.

Coxarue akkpeuupytoleit marepun BK Oyner yBennuusate sHepruto depmu ¢,
3JIEKTPOHOB, MHHULIMUPYS HEHTPOHU3ALMIO, KOTOpas COMPOBOXKIAETCS HW3ITyHYEHUEM
HEHTpUHO. B oTiMuMe 0T XOKMHIOBCKOro M3J1yUYeHHs, THTEHCUBHOCTb HEUTPUHHOTO
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Puc. 2. I'paduk 3aBUCIMOCTH BPEMEHH MOTJIOMIEHHS OENIOro Kapiiuka
OT IJIOTHOCTH BEIIECTBA B €T0 [IEHTpe

M3ITy4YeHUsl aKKpelupyrolield Matepun OyeT Bo3pactath ¢ poctoMm macchl [TH]] u no-
POJIUT HA KOHEYHOW CTaAUU MOTJIOUIeHUs NepBUUHOM yepHOil abipoit BK unu rmanetst
HEHUTpPUHHYIO BCIBIIKY. [l ciydas Hambonee pacnpoctpaHeHHbIX yriaepoanHbix BK
MBI YUCJICHHO PacCUMTaId MpoLecc HEUTPOHU3ALMHU BELIECTBA B AKKPELIMOHHOM MO-
TOKE Y OLEHUJIA SHEPTHUIO 3TOM BCIBILIKH, OKAa3bIBAIOLICCS MOpsSAKa 10% JIx, uTo co-
CTaBJIIET HECKOJBKO MPOLIEHTOB OT SHEPruM BCHOBILIKA CBEPXHOBOM MpU ropasno
MEHBLIEN JUIUTEIIBHOCTH, HE MPEBBILIAOIIENA COTBIX OJIEN CEKYHABI.

OGocHOBaHKME BO3MOXHOCTEHM U pacueT XapaKTePUCTUK KaTacTpOoQUUECKUX Mpo-
spyieHuit Manbix [14]] mo3BosiaT yka3ate HOBbIE MyTH UX MOUCKA U YCTAHOBUTH OoJiee
CTpPOrve OrpaHUYEHHs Ha UX PaclpOCTPAHEHHOCTD.
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TO THE POSSIBILITY OF PRIMORDIAL BLACK HOLES
PRESENCE IN COSMIC OBJECTS

V. V. Tikhomirov, S. E. Juralevich

If primordial black holes (PBH) were observed, they would give an invaluable informa-
tion about the very early stages of Big Bang. However, the search of PBH in space was not a
success yet. Attempts to find PBH in planets, neutron stars or other cosmic objects promise to
be more productive. Because of the Hawking evaporation the search of PBHs with masses of
about the Hawking mass ~ 5-10 '* g or one-two orders more looks the most reasonable.

Such a search is in need of a model of PBH interaction with the substance of cosmic ob-
jects. For this purpose a model of spherical accretion of cold dense matter of various cosmic
objects by a PBH is developed. In particular, the applicability of the model of degenerate elec-
tron fermi-gas for accretion of the substance of both white dwarfs and planets is grounded. It
has been shown that the degeneracy of the substance of white dwarfs is not violated neither in
the process of compression which accompanies the accretion, nor under the heating by the
Hawking radiation of PBH with masses M > 5-10'* g. An existence of two sonic points of ac-
cretion flow of the planet substance is revealed. Their appearance is entirely determined by the
ratio between relativistic and coulomb corrections to the equation of state of nonrelativistic de-
generate fermi-gas which does not give rise to any sonic point without these corrections.

Since the equation of state of the neutron star matter is characterized both by the adia-
batic index I > 2 and superluminal sound speed, its accretion flow could not be stable. A stable
one is settled at any neutron star density, including subnuclear one, when its compression near
the PBH drastically changes the equation of state, lowering its adiabatic index down to I" <5/3.

The rest mass accretion rates of the all kinds of cold dense matter mentioned turn out to
be proportional to the PBH mass squared. A characteristic time T,,s oc1/M, of the cosmic ob-
ject absorption by a PBH with an initial mass M, is naturally introduced in this case. The ab-
sorption time of a neutron star does not exceed several million years in accordance with the
predictions of both Hawking and Derishev with Kocharovskies. That of relativistic white
dwarfs with the maximum density ~ 3-10 * kg/m’ is in the range of 10%r/(M,/10"g). The ab-
sorption time of both planets and nonrelativistic white dwarfs amounts to 2.7-10"yr/
(My/10"g). Along with the restrictions imposed by the unobserved Hawking neutrino radia-
tion, the last estimate does not allow to exclude the presence of PBHs with masses 10'°g < M,
< 6-10"g in the Earth, while the heavier PBHs would have absorbed the Earth for 4.5-10” years
or less. Thus, developing the idea that a PBH can induce neutron star collapse, one can predict
that PBHs, if they really exist, can absorb both white dwarfs and planets.

The compression of the accreted matter of both of them will increase the fermi energy of
electrons inducing neutronization, accompanied by neutrino emission. Unlike the Hawking ra-
diation, the intensity of the neutrino radiation from the accreted matter will increase with PBH
mass increasing and give rise to the white dwarf and planet neutrino flash on the final stage of
their absorption by a PBHs. The model developed allows both to evaluate the induced neutrino
flux and to describe the influence of dense compressed accreting matter on the Hawking radia-
tion which determines the state of matter surrounding PBHs in planets.

86



