
... 
11.M.MaTopa 

COOfiutBHMR 
OfibBAMHBHHOrO 

MHCTMTYT8 
RABPHbll 

MCC18AOB8HMI 

AYfiHa 

;9;y-Rv 

P4-82-41 

3XEKU11H ME~REHHYX HEHTPOHOB 
KAK BEPOHTHYH MEXAH113M 
OBPA30BAH11H CORHEqHoro BETPA 
11 KOPOHY 

1982 



3KcnepHMeHTanbH~e AaHH~e 0 CKOPOCTH COnHe4HOro BeTpa, nony-
4eHHble B nocneAHHe rOAbl C nOMOII.IbiO KOCMH4eCKHX annapaToe"npo
rH0311111, "Mapc-7" H "HMn-7"/21, "nHoHep-10"/3/ "'"nHoHep-11"/4/ 
Ha paccToRHHRX oT ConH~a 1-17 a.e., HaXOARTCR e npOTHBope4HH 
C npeACKa3aHHRMH rHAPOAHHaMH4eCKOH TeOpHH COnHe4Horo BeTpa15~ 
BMecTo npeACKa3bleaeMoro e10 B03pacTaHHR c yeenH4eHHeM paccToR
HHR OT ConH~a H3MepeHHaR CKOpOCTb npaKTH4eCKH noCTORHHa BO 
BCeM yKa3aHHOM HHTepeane paCCTORHHH.flerKO noKa3aTb,4TO n106aR 
4aCTH~a,nOABepmeHHaR TOnbKO rpaBHTa~HH,HO He KOnneKTHBHbiM 
MarHHTorHAPOAHHaMH4ecKHM 3~~eKTaM,Bb16poweHHaR H3 ConH~a co 
CKOpOCTbiO -700 KM/C,HMena 6bl Ha paCCTORHHH OT Hero 1 a.e.CKO
POCTb OKano 350 KM/c,a Aanee CKOPOCTb OCTaeanacb 6~ npaKTH4e
CKH nOCTORHHOH - TaK me, KaK H CKOpOCTb COnHe4HOrO BeTpa. 

113MepeHH~e BenH4HHbl CKOpOCTH BeTpa, KpOMe TOro, YAHBHTenb
HO yCTOH4HB~. 3a MHOrHe MeCR~~ H rOAbl OHH He BbiXOART H3 Y3KOrO 
HHTepeana 3Ha4eH~~ 300-950 KM/C, a B KamAbiH 3aAaHHbiH MOMeHT 
epeMeHH pa36poc CKOPOCTeH 4aCTH~ B 3aAaHHOM MeCTe He npeaocxo
AHT- +50% Ill, 

3TO HaBOAHT Ha M~Cnb, Bo-nepBbiX, 0 TOM, 4TO 3HeprHR YXOAR
II.IHX 4aCTH~ BeTpa cna60 MeHReTCR MarHHTOrHAPOAHHaMH4eCKHMH Bon
HaMH BAanH OT ConH~a, a OCHOBHOe ee KOnH4eCTBO C00611.1aeTCR Kam
AOH 4aCTH~e e6nH3H oT Hero HnH e HeM caMoM. Bo-eTopblx - Mexa
HH3M 3meK~HH 4aCTH~ Mano nOABepmeH BnHRHHIO COnHe4HOH aKTHBHO
CTH. 

06a 3TH CBOHCTBa npHCYII.IH o6cymAaeMOMY HHme HeHTPOHHOMY Me
xaHH3My o6pa30BaHHR ropR4eH KOpOH~ H COnHe4HOro BeTpa, KOTO
p~H XOTR H RBnReTCR RAepHbiM, HO He o6naAaeT TeMH OTpH~aTenbH~
MH 4epTaMH, H3-3a KOTOpbiX B CBOe epeMR 6~n OTBeprHyT MeXaHH3M 
Harpeea KOpOHbl 3a C4eT pacnaAa RAep paAHOaKTHBHbiX 3neMeHTOB/6< 

113BeCTHO, 4TO KaK KopoHa ConH~a, TaK H conHe4H~H eeTep co
CTORT n04TH nonHOCTbiO H3 npOTOHOB H 3neKTpOHOB. BMeCTe C TeM 
CB060AH~e HeHTpOHbl pacnaAaiOTCR /c nonynepHOAOM -700 c/ HMeHHO 
Ha B~WeyKa3aHH~e 4aCTH~bl, a TaKme Ha npaKTH4eCKH He perHCTpH
pyeM~e 3neKTPOHHble aHTHHeHTPHHO. HeHTPOH~, KpoMe Toro, o6na
AaiOT YHHKanbHOH no cpaeHeHHIO c APYrHMH KopnycKynaMH npoHHKaiO
II.IeH cnoco6HOCTbiO KaK CKB03b CnOH Bell.leCTBa, TaK H CKB03b none
pe4H~e MarHHTH~e nonR. BcneACTBHe 3TOrO TOnbKO OHH HMeiOT B03-
MOmHOCTb noKHAaTb ConH4e Aame B cny4ae HX o6pa30BaHHR Ha HeKo
TOpOH rny6HHe noA noaepXHOCTbiO ero KOHBeKTHBHOrO CnOR, TOrAa 
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KaK ,qa>Ke CHilbHO YCKOpeHHble npoTOHbl 11 3IleKTPOHbl MOryT 3>KeKTI1-
poBaTbCR TOilbKO C ero noeepXHOCTH 11 TOilbKO 113 TeX ee 06!laCTeH, 
r,qe MarHHTHble C11Il0Bble Ili1HHI1 YXO,(\RT OT Hero Ha 6eCKOHe4HOCTb. 

KOHKpeTHbiH MeXaHH3M B03HI1KHOBeHHR 11 3>KeK~I1H Me,q!leHHbiX MOHO
XPOMaTI14eCKI1X HeHTpOHOB 113 npl1nOBepXHOCTHOH 4aCTH COI1He4HOro 
KOHBeKTI1BHOrO CilOR BBHAY He,QOCTaT04HOH H3y4eHHOCTH ~113114eCKI1X 

yC!lOBHH B HeM yKa3aTb noKa He!lb3R. Ho TO, 4TO BepORTHOCTb ero 
,qeHCTBHR Be!lHKa, MO>KHO nOHRTb 1-13 C!le,qy~~ero. 

EcTb, HanpHMep, 3H,qoTepM114ecKaR peaK~11R T(p,n) 3 He Ha TpH
TI111, KOTOpaR B 3eMHbiX YCilOBHRX npHMeHReTCR/7/ ,(\IlR reHepa~HH 
MOHOXpOMaTH4eCKHX He~TpOHOB, B TOM 411Cile 1-1 C 3HeprHeH 8 He
CKOilbKO COT 38. noporosaR 3HeprHR reHepHpy~~HX npOTOHOB Hese
IlHKa: 1~019 M38. He HCKI1~4eHo, 4TO B Hapy>KHOH /-1000 KM TOil~H
Hbl/ C!la6o HOHH30BaHHOH 4aCTI1 KOHBeKTHBHOrO CilOR, B KOTOpOH 1-1 
npOTOHbl, 1-1 R,qpa TpHTHR WWPOKO npe,qCTaB!leHbl, a n!lOTHOCTb na,qa
eT BAOilb pa,q1-1yca H3 ~eHTpa ConH~a oT ~lo-7 r/cM 3 ,qo npaKTH4e
cKw Hynesol4, HMeeTCR cna6oe 3!1eKTpocTaTH4ecKoe none, aHanorw4-
HOe xopowo HCC!le,qoeaHHOMY non~ a 3eMHOH aTMOc~epe, HanpaeneH
Hoe K ~eHTPY ConH~a. Tor,qa a no,qcnoe MHoroKHilOMeTpoeol4 TO!l~H

Hbl, B KOTOpOM AilHHa CB060,qHOrO npo6era npOTOHOB 6y,qeT AOCTa
T04HOH, npOTOHbl CHCTeMaTH4eCKH 6y,qyT YCKOpRTbCR K ~eHTpy CO!lH
~a, a reHepHpOB~Hble HMH C HanpaB!leHHeM CKOpOCTW OT ~eHTpa 
CO!lH~a HeHTPOHbl 6y,qyT HMeTb KaK pa3 Te 3HeprHH - HeCKOilbKWX COT 
38, KOTOpble CnOC06Hbl o6yC!lOBHTb COI1He4HbiH BeTep, eC!ll-1 3HeprHR 
nnnTnurHl UCI f\\/MCIT r"MIAIIIIol'nM RPnlAK~ _ 

3>KeKTHpOBaHHble HeHTPOHbl TaKHX 3HeprHH e~e AO CBOero pacna,qa 
6ecnpenRTCTBeHHO npoHwKa~T CKB03b npHnoeepxHOCTHble nonepe4Hble 
MarHHTHble nO!lR 1-1, pacna,qaRCb, o6pa3y~T C0!1He4HbiH BeTep. 

Bo3HHKWHe a pe3y!lbTaTe pacna,qa npoTOHbl, KOTOpble nony4a~T 
3a C4eT 3~~eKTa OT,qa4H ,qo6aB04Hbl~ HMny!lbC, 3KBHBa!leHTHbiH B 
MaKCHMyMe npHpOCTy HX CKOpOCTH ~190 KM/C, YXO,(\RT OT CO!lH~a. 
npoTOHbl >Ke, no!ly4HBWI1e npH ,qpyrHX pacna,qax 11Mny!lbC OT,Qa4H, 
HanpaeneHHbiH K CO!lH~y, na,qa~T Ha Hero 1-1!11-1 OCTa~TCR B KOpOHe. 
To4HO TaK >Ke npHMepHo nonoewHa 3IleKTPOHOB pacna,qa Ha4HHaeT 
yxo,q OT COilH~a CO CKOpOCTb~, 6!1H3KOH K CKOpOCTI1 CBeTa, a ,qpy
raR no!lOBHHa ocTaeTCR. O,qHaKo 3~~eKT pa,qHa!lbHOH nOilRPH3a~HI1 

npOTOHH0-3!1eKTpOHHOH n!la3Mbl BeTpa KOrepeHTHO ee,qeT K 6biCTpOMY 
ypaBHHBaHH~ CKOPOCTeH yxo,qR~I1X npoTOHOB 1-1 3!leKTPOHOB, npH4eM 
CKOpOCTb npOTOHOB B03pacTaeT B MaKCHMYMe e~e Ha -190 KM/C. 3~
~eKT nOilRPH3a~HI1 npHBe,qeT TaK>Ke K 3aXBaTy B nOTOK 1-1 Ma!loro KO
IlH4eCTBa ,qpyrHX 4aCTH~ C nO!lO>KHTe!lbHbiM aapR,QOM. 

nerKO BH,qeTb, 4TO Hafi!l~,qaeMaR B OKpeCTHOCTH opfiHTbl 3eMI111 
CKOPOCTb BeTpa -350 KM/C 6y,qeT HMeTb MeCTO, eC!lH Ha4a!lbHaR 
CKOpOCTb yxo,qa HeHTPOHOB OT CO!lH~a COCTaBHT -360 KM/C, a OCHOB
HbiM ,(\HHaMH4eCKHM ~aKTOpOM, Onpe,qe!lR~~HM ,(\BH>KeHI1e 4aCTH~ BeTpa, 
6y,qeT HX 3aMe,qneHwe a none rpaeHTa~HH. Ha6n~,qaeMaR e6!1H311 3eM-
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Ill'! KOH~eHTpa~HR npOTOHOB BeTpa -5 npOTOH/CM 3 6y,qeT COOTBeTCT
BOBaTb KOH4eHTpa41-111 HeHTpOHOB Y C0!1He4HOH noeepXHOCTI1 
2x10 5 HeHTpOH/CM3 H 11X pa,qHa!lbHOMy noTOKy 1013 HeHTpOH/cM2.t. 
8 H3BeCTHbiX HCC!le,qoeaTe!lbCKI1X peaKTOpax nOTOKH TaKHX HeHTpo
HOB npHMepHO Ha ,qea nopR,qKa npeBOCXO,(\RT 3TOT nOTOK. 

Pacna,qHble npoTOHbl, 3IleKTPOHbl MeHbWHX cKopocTeH 1-1 4aCTb 
HepacnaBWHXCR HeHTPOHOB, HMe~~HX CKOpOCTH, 6!1113KHe no Be!lw-
411He K CKOpOCTH Kpyroeoro op6HTa!lbHOrO ,(\BH>KeHHR BOKpyr CO!lH~a, 
o6pa3y~T KOpOHY C ee e,qHHCTBeHHO B03MO>KHOH B 3TI1X YCilOBHRX 
TeMnepaTypoH B HeCKOilbKO MI1!1!1HOHOB rpa,qycOB. 
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H3~aTenbCKHA OT~en OObe~HHeHHoro HHCTHTYTR H~ePHNX HCcne~osaHHH 

KaTopa H.H. 
3•eK~MA MeAneHHWX HeATpoHOB KaK BepoATHWA MeXaHM3M 
o6paaoaaHHA conHe~Horo aeTpa " KOpoHW 

P4-82-41 

npeAnO*eHa rMnOTeaa, 8 COOTBeTCTBMM C KOTOpoA COnHe~HwA BeTep H con
He~HaA KOpoHa o6paay~TCA a peayn~TaTe 3*eK~HM H3 KOHBeKTHBHoro cnoA ConH~a 
HeATpoHOB C 3HeprHeA 8 COTHM 3neKTpoH-BOn~T. feHepa~HA TaKHX MOHOXpoMaTH
~eCKMX HeATpoHOa MO*eT npoHCXOAHTb, HanpMMep, 8 3HAOTePMM~eCKOA peaK~HM 
T@,~ IHe, BW3W8aeMOA Ha TPMTHH npoTOHaMH, YCKOpReMWMM aHanorH~HWM 
3eMHOMy aTMOC4ePHOMY 3neKTpoCTaTM~eCKMM noneM C HanpaaneHMeM BeKTOpa Ha
npA*eHHOCTM K ~eHTPY ConH~a. PaccMOTpeHHWA MexaHH3M o6yenoanMaaeT He Ton~Ko 
npaKTM~eCKoe OOCTOAHCTBO CKOpoCTM COnHe~HOrO 8eTpa 80 BCeM HCCneAOBaHHOM 
MHTepaane paCCTOAHMA OT ConH~a /1-17 a.e . /, HO TaK*e M eAMHCTBeHHO 803MO*-
HY~ TeMnepaTypy KOpoHW 8 HeCKon~KO MMnnMOHOB rpaAYCOB. 

Pa6oTa awnonHeHa a na6opaTOPMM HeATpoHHOA $M3MKH OH~H. 

Coo&le ... e 06MAMtteHHOrO MHCTMT1Ta A,qei)HWX MCc:MAOU ... A, liY&fa 1982 

Hatora I.H. P4-82-41 
Ejection of Slow Neutrons as a Probable Mechanism 
of the Solar Wind and Solar Corona Formation 

The next hypothesis Is proposed. The Solar wind and Solar corona are 
formed owing to ejection with hundreds of eV energy out of convection 
layer. The generation of such monoenergetic neutrons may be for example in 
endothermal reaction T@,a) 8ue, excited by protons, accelerated by 
electrostatic field analogous to geoatmospheric field with direction of 
Intensity vector to the centre of Sun. The proposed mechanism effects the 
practical constancy of Solar wind velocity In the researched distance in
terval /1-17 a.u./ and the only possible temperature of Solar corona in 
several million degrees. 

The Investigation has been performed at the Laboratory of Neutron 
Physics, JINR. 
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