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The volcan model with radiation of micro-black hole in magma chamber as the source 
of energy is considered. At the earth surface near a volcan the neutrino flow from 
a micro-black hole is estimated. It has the specific spectrum and appears to be 
enough big in order to be perceptable by contemporary devices. 

B CBH3H c H3BeCTHoii npo6JieMoii JIOKaJIH3� sHepnm B MarMamt1eClCHX 
KaAtepax Bym<a.HOB 1 ) HMee"l' CMLICJI B KaqeCTBe HCTOtDDUCOB 3HeprHH Bym<a.HOB 
paCCMOTpeTI, MHI<pO-t1epm,1e .r(hlpbI2), KOTOpbie HBIDIIOTCH TO'tlel!HhIMH HCI,TOtnm­
mum 3HeprHH (»ropHtJHMH TO'tlKaMH<<). CBH3aB HCTO'lHHK 3Hepnm MarMaTHtieCKHX 
l{aMep Bym<a.HOB C MHKpo-qepm,IMH 'AF,IpaMH l\10:>l<HO O:QeBHTI, IlOTOK HeHTpBHO 
Ha SeMHOH noBepXHOCTH, KOTOpblH OKasbmaercx .r(OBOJil>HO 3HatIHTeJn,H1,IM H 
BeC:&Ma YJtinCaJILHhll\t: OH COCTOHT H3 IlOTOKOB meCTH THilOB HeiiTpHHo, HMeIO� 
O.r(HllaKOBYIO MOIQHOCT:&. 0:Qemm ero. 

MOIQHOCT:& HCTOtnmKa 3HeprHH Bym<a.Ha MO>KHO onpe.r(eJIHTI, H3 HMeIO�CH 
O:QeHOK 3Hepnm:, wpaCXO.r(OBaHHOH Ha coop)')KeHHe Bym<a.Ha, H B03paCTa Bym<a­
Ha. TaK, .r(IDI Bym<ma Kmot1eBCI{Oro 3TH Be.JIHtmllhI paBHhI COOTBeTCTBeHHo3> :
Evol = 12 • 102 0  ,I(>K H 1 5  • 10 1 ° C < tvol < 24 • 10 1 0  c • .n;mr HIDI<Hero npe­
�eJia Ha B03PaCT Bym<aHa HMeeM BepXHIOIO o�eHl<y �JUI MOIQHOCTH HCTO'tlHHKa
3Hepnm Pvol = 8 . 109 ,I(>K • c- 1 • 

.IJ;mr t1ep1>IX 'Af,Ip B HHTepBa.rre Mace 101 4  Kr < Ms8 < 5 . 101 1  Kr cpopMyna 
AIDI HHTerpam.Horo H3J1Yqemm m1eer Bu,q4> : 
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MHTerpa.JILHWI MOII(HOCTI, H3nytleHWI qepHOH ,t:(l>lpLI CKJia,t:(l>IBaeTCH H3 cyM-
1\ll>I MOII(HOCTeH H3nytleHIUI pa3JlllllHblX qa�: 

rAe 
k0 = 0,009, k,, = 0,549, k,, = 0,076, ke = 0,366.

l,faCTI, 3HeprnH OT qepHOH Al>lpl,I )'HOCHTCH rpaBHTOHaMH H HeirrpHHO. TO.JILKO 
3Hepnm raMMa-H3nyqeHHH, pe.IDITHBHCTCKHX :meKTpOHOB H Il03HTpOHOB MO>KeT 
61>1TJ, HCTO'llHHI(OM 3HeprHH BYKJiaHOB, �o AaeT HH>IO-IIOIO o�eHI<Y MOII(HOCTH qep­
HOH ro:,1p1,1, KOTOpoii H BOCIIOJil>3yeMCH : 

(3) 

C yqeTOl\t (2) H (3) 1\tOII(HOCTI> H3nytleHHH K�oro Tima HeHTpHHO onpeAeJIHTCH 
Bl>tpa>KeHHeM 

(4) 

ECJIH BBecrn HeKoTopyro 3TaJIOHHyIO qepHy10 AL1PY c MO = 10 1 2  I<r, TO 
CKopocr1, H3nyqemm HeirrpHHo (N,,) c 3Hepmett (E,,) 6yAeT CBH3aua c APymMH
napaMerpaMH qepHOH AI>Ipl,I COOTHOWeHWIMH: 

(MsH/Mo)- 1 = (Pss/Po) 1 12 = (TsH/To) = (E,,/Eo) = (N,,/No), (5) 

E0 = 2,1 · 10- 1 2  .Il)K (I3 M:m), N0 = 2,7 · 102 0 c- 1 • 

CneKTp HeHTpHHO OT tiepuoii ro:,tpI>I HBJIHeTCH Henpep1>IBHI>Il\t H MaKCHMa­
JIJ,HOe I{OJIKllCCTBO HeirrpHHO o6naAaeT 3Heprneii E O . 

O�eHHM rrapaMerp1>I qepHOH ro:,1p1,1, Tpe6yeML1e 3HepreTHKoii KJIIoqeBcKoro 
BYJIKaHa. Ms (3) onpeAeJIHM MOII(HOCTI, H3JIYlleHHH qepHOH ro:,1p1,1 : 

(6) 

H3 ( 5) H ( 6) onpeAeJIHM Macey qepHOH Af>Ipl>I 

Msu = (Pa11/Po)- 112 M0 � 0,59 · 10 1 2  I<r. (7)

MaKCHMaJILHWI Tet.mepacypa B MarMaTHtieCKOM oqare T.,,01  < T88 = (P88/P0)
112 •

· To � 3,4 · 10 1 1  K. 
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OT TaKoii qepHoii ro:,1p1,1 HeiiTpHHO c 3Heprueii 

E,, = (PsHf Po) 1 12 Bo � 3,6 • 1 0- 1 2  .I1)K (22,5 M3B) (8)
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6yJzyT H3JIYtiaT.&CH CO CKOpOCTLIO 

(9) 

3HeprIDI HeHTpHHO OT ,qaHHOH qepHOH W:,lpbI 6Jm3Ka I{ 3HeprHH 6opHbIX HCHT­
pmto (.rtJIH 6opa-8 E = 14,06 M3B), '/1,IDI KOTOpLIX B XJIOp-aprOHHOM 3KCnepH­
MeHTe P. ,UesHca no pemCTpaqmt coJIHetIHoro Heirrpmto cetieHHe arornaTa c xno­
poM HaH6onee 3HatJHTen.&Ho 5 > : (J = 1,35 . 10- 8 M2 • I10T0I( HeiiTpHHO OT 3Ta­
JIOHHOH qepHOH )l;l,lpbI Ha paCCTOHHHH Ro = 10 3 M paBCH <p O = 2,2 . 10 s M - 2 • c- 1 ' 
'QTO Ha TpH nopH)l;Ka npeBOCXO� IlOTOK 6opHLIX HeiiTpHHO OT Co�a. C 
paccrommeM 3TOT llOTOK ,ltOBOJI&HO 6LICTpO y61>maeT : 

(10) 

a IlpH R > 105 M llOTOK HeirrpHHO OT MHKpO-tiepHOH ,t(blpbl CTaHODHTCJI l\IeHLme 
IlOTOKa 6opHLIX HCHTpHHO OT Co�a, T. e.  IlOTOK HCHTpHHO 3HatmTeJ.IeH TOJI&KO 
BOJIH3H BYJIKaHOB. O�eHKH r.rry6HHhr aaneraHHJI Mar1t1aTHt1ec1rnx KaMep ByJIKa­
HOB 1 · 3> JIC}l(aT OT HCCKOJI.&KHX '/1,0 CTO l<HJIOMeTpOB.

KaK BH'/1,HO w ( 10) IlOTOK HeHTpHHO 6onee qyBCTBHTCJieH K pacCTOHHHIO 
OT tiepHOH ,ll;&lpbl (R), 'QeM K ee MO�OCTH (PsH). II03TOMY 6onee BepOJITHO aa­
pernc-rpapoBaTL HCHTpHHO He OT BYJIKaHOB, y KOTOpbIX Ha6mo,qaJIHC.& KaTaCTpO­
q_)HtieCKHe H3BCp}l(eHHH C rpOMa,ttm,IMH 3HCprOBbI,ZJ;eJICHWIMH (CaHTOpHH H TaM-
6opa E00 , R:J 102 0  ,Um), a OT BYJIKaHOB c Her.rry6omm aaneraHHeM (4-5 I<:HJIO­
MeTpos) MarAtaTH'QeCKHX KaMep 3> (MyaHa-Kea Ha rasaiiCKHX OCTpOBax, BeayBHH 
H ,qp.) . Ha IlOBCpXHOCTH 3THX BYJIKaHOB IlOTOK HeHTpHHO MO}l(eT CKa3aTLCJI Ha 
,qBa-TpH nopH,ttKa 60JIF,IIIe, qeM aHaJIOrHtIHbIX COJIHetIHLIX HeirrpHHO. 

B 3aKJIIOtieHHe OTMeTHM, tITO BYJIKaHbl HMCIOTCH He TOJIF,I{O Ha IIJiaHeTax, 
HO H BbICKa38Ha H,qen O B03M0}l(H0CTH Cyn:(CCTBOB8HHJI ByJIKaHOB Ha noBepx­
HOCTH HeHTpOHHbIX 3Be3.rt, KOTOpbIC npe,qCTaBJIHIOT co6oii >>ropJitIHe IlHTHa<<, HC­
o6XO,n;HMbie ,ltJIJI 113.rrytICHHH nyJIF,Capos6 > . HCTOtIHHKOM 3HeprHH ,IJ;JIH no,qo6HbIX 
BYJIKaHOB MO}l(CT 60ITL aHH30TpOilHaJI aKKpC� Be�eCTBa HCHTpOHHOH 3BC3,ltbI 
Ha �CHTpaJI&ffYIO KeppOBCKYIO qepeyio ,ltbipy 2>. Ilo 3TOH MO,lteJIH B03MO}l(H0 
yCKopeHHe Bpa�eHHH 0,ltHHOllHbIX nyJIF,capoB, npHBO,lt.H�ee K MHJIJIHCCKyHAHLIM 
nyJILc� . B03MO}l(HO, .MHJIJIHCCKY�Ie nyJILcapbI HBJIHlOTCH I(BapKOBbIMH 
3BC3'/I,aMH H HCliTpHHHblltlH nyJI&capal\1H. 
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MALE CRNE RUPE I VULKANI 
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UDK 530.12 
Originalni znanstveni rad 

Razmatran je modei vuUcana, ciji izvor energije je zracenje mikro-cme rupe koja 
se nalazi u komori s magmom vulkana. Procijenjen je tok neutrina koji potjecu 
od mikro-cme rupe na povdini Zemlje u blizini vulkana. Tok ima specifican spek­
tar i ocijenjeno je da j e dovoljno velik da bi se mogao mjeriti suvremenim ure­
dajima. 
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