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C IIOMOlUhlO tiHcneHHhlX paclJeTOB }lenaeTC}I nonhlTKa o6o~HOBaTb rnnoTeJy 
o_ TOM,' 'ITO Jln}I semecrna KOCMttlJecKoro Tena B co6cTBeHHOM rpaBHTauHOHHOM none 
3Heprernye'cKH BhirO.UHO npl-io6peCTH. 3fleKTpH'leCKYIO ilOn}lpH3aUHIO, ecntt Macca 

· 3TOro .Tena JlOCTaTOlJHO BenHKa. CToKa3aHO, lJTO ecnH TaKOH ::icpcpeKT cymecrnyeT, 
TO OH Mor.6hl 061,SICHHTb no nopMKY BenH'IHHhl 11a6n10}laeMble 3HalJeH~}I MarHHTHhlX· 
nonei-i KOCMH'leCKHX ·061,eKTOB H HX JaBHCIIMOCTh OT MOM_eHTOB Bpame11tt}I . 

. Pa6~~a Bhmon11e11a B l1HCTHTYTe cpH3HKO-TeXHttlJecKHX npo6neM, JJ.y6mi. 
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·· CTepeBOJl asrnpa 

Vasiliev B.V;·, 
· Can the Existence of the Magnetic Moments of Cosmic Bodies 
Be Explained by Internal Spontaneo~s Electrical Polarization? 

D17-95-371, 

Using numerical
1 
evaluations, the attempt was made to prove the hypothesis•that 

for the matter of a cosmic body i~ its own gravitation field, it must be energetically 
efficient to create an electrical polarization, provided that.the mass of a body is large 
enough. It ha~ been shown that ifsuch an effect ex.ists, it might explain,.by an order 
of magnitude, the observed values of magnetic fields of cosmic bodies and their 
dependence on the angular m_omenta. . . ' . 

· The investigation has been performed at the Institute in Physical-Technical 
· Problems, Dubna. 
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1. BaeAe;11ue 

nmoTena 0 TqM, 'ITO rrpU'IIIHOII D0::3HUKH0DeHII.H ~rnrHIITHoro ,II0lUI 

nBeng M<pKeT crry)KIITb IIX CII0HTaHHaJI :meKTpII'IeCKaJI II0lUipnn~u;IDI, 

BhlCKam,rnarrac1, HeogHOK~aTHO II IIMeeT'y)Ke II0'ITII BeK0DYIO IICTopmo. 

IlepBbIM ee,no-migmi.rnMy; Cq>
0

0pMyrruponarr Cyneprreug [l:-2] n Ha'!arre 

20 BeKa B CB.lI::3U C 1cM, 'ITO 1~3MepeHII.H, nponegeHHble D TO BpeM.H, II0-

Kanarrn IIpIIMepH0 pa~HOe OTHOllletine MarHIITHhlX .MOMCHTOB 3eimII II 

CorrHu;a K' nx MexaHifiCCKIIM MoMeHTaM (rIIpOM!l,rHIITHoe OTHornemie). 

I( Ha<;TO.lIUJ,eMy Dpei~eHII II::31\tcp~HII.!l C II0M0U.l,blO cnyTHIIK0D_II03B0rrIIrrII. 
. .. , 

onpegerriiTh rupoMarHUTHbie' O'rHOllICHIIH. p;rr.lI DCCX rrrraHeT CorrHC'IHOH .. ,. ' . ' ' 

. CIICTCMbI, a C II0M0U.1,blO CIICIIUarrbHbIX MCT0AHK - u p;rr.lI u;crroro p.Hga 
' ' 

::rneng II nyrr1,.capoD. ,Il;rr~ DCCX l)Tll~ K0CMII'IC_CKIIX o6'bCKTOD ri1poMa-

rHUTHble OTHorneHIIH IIMCIOT. 6rrHnKne rrop.HgKII B_~rrII'IIIH~. 3-r~T q>aKT 
/ ' , ' ,' I '.' ;, , • , £, • • 

H_~-HaX0AIIT o6'b.lICHCHII.lI B paMKa~ o6UJ,errpIIH.lITOII n HaCT0.lI~ee DpeM.lI 

MO.ACJUI AIIHaMo-reHepau;un, rrpIIMCHCHIIe KOTOpoii: Tpe6yeTn~g6opa na

paMeT~OB Mogeml A!I.lI Ka)Kgoro KOCMH'le~~oro o6'bCKTa. Ilo3T?MY rH~ 

II0Tena 06 orreKTJ)IFICCKOII rrorr.HpHna~IIII K0CMlI'ICCKoro Terra Ka)KCTC.lI 
/ . ' ' . . ' ' . ' 

o_'leHb ·iip1IBrreimTerr1,Hoii:, oco6eHHo TeM, 'ITO rronBolUieT, o6'b.lICHIITb 
. . ! ' . ' ,2 .. , ) 

. Don_HIIKH0BCHUe MarHIITHbIX rrorren_KOC:MII'ICCKUX Terr egllHbIM Mexamm-

M0M, 6en. AOIIOlIHIITerrbH~IX rrapaMeTp0B ll IIpHBrrC'ICHll.H. rllII0TC3 0 cy

UJ,eCTDOBaHmi naTpano'IHOro norr.lI. Ho ee o6ocHODaHne HaTarrK.IIBaeT~.lI 
' . ,·" ., , I ; i , , I ~ . . ' , 

Ha TPYAH0CTII, K0T0phle Ha rrcpDbiiI Dnrrr.Hg Ka)KyTC.lI HerrpeogorrIIMhlMll. 
' ' . 

B6-nepD1,1x, grr.lI Toro 'IT061,1 BHYTPII K0CMll'leCKoro Terra cyUJ,eCTBo-
• • 1" --

Dana arreKTpII'ICCKaJI ·nolUip:unau;n.lI, GT0 gorr)KH0 6hlTh aHepreTII'leCKll . .., '' ;-

. . . 
B~rogHo, a gorrorrHIITerrbHai.I KyrroH0DC~aJI aHeprII.H, B0::3HJIKaIOUJ,aJI B GT0M · 

crry'l~_e, norrriaeT~.lI 0'leHb_ 6orr1,rnou :__ rrop.HgKa peR5 (Pe ~ ~rroTHOCTb 

nap.Hga_B KOCMII'lecKoM Terre, R - ~ro pagnyc). Bo-BTop1,1x, Heo6xogn-. . . . ' ' . 

Mbin KyrroHoDcKm'i: nap.Hg DHYTPII Terra gorr)KeH, no-D.ugnMoMy, rrpnDecTn 
,_ ,,. ' . .. . ,· ' 

K orpoMHoii Harrp.lI)KeHH0CT.H arreKTp1rr-1ecKoro rrorr.H D6mmn ero. rronep-, - . ' 
·' . ' 
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XH0CTII. GynepeHHOCTblO M0)KH0 YTBCp)KgaTb, 'ITO Illl'lero nogo6noro 

He na6rrrop;acTc.lI, no BC.lIK0M crry'Iae p;rr.a 3eMrrn u ee cocep;eii: no Con

HC'IHOTI CIICTCMe, X0T.lI MarHIITHhle M0MCHTbl 0HII IIMCIOT. B-TpeTbIIX, 

ccrru 61,1- MCXaHH3M reHepau;IIII 3Ha'IIITerrbII0ro arreKTpII'ICCK0ro nap.s:ga 

DRYTPII.KOCMI,I'ICCKllX Terr cyUJ,eCTB0Barr, TO OH, nepoJITH0, gorr)KeH 6wrr 

61,1 rrp0.lIBIITbC.lI B BCCbMa T0'IHhlX 3Cr,1HhlX rra6opaTOpHblX 3KCIIepnMeH

Tax, II1III gorr)KH0 cyUJ,eCTB0BaTb o6'b.lICHCHIIe, II0'ICMY B K0CMU'ICCKllX 

Terrax 3T0T MexaHII3M pa6oTaeT, a B rra6opaTopnu IIeT.1 

2. Ilo"leMy BOOHHKHOBeHHe oneKTpH"<IecKoii: non.Hp:e:oau;11H 

BHYTPH KOCMH"<IeCKoro. TeJia MO:>KeT CTaTb OHepreTH"leCKH Bbl

rop;HbIM? 

,Il;lUI Toro, 'IT06bI o6'b.lICHIITb, II0'ICMY MCXaHII3M reHepan;IIII 3lICK

TpII'IeCKOII rromrpIInan;nn B BeUJ,eCTBC BKrrIO"IaeTC.lI T0rrbK0 B nnen~ax II 

He pa6oTaeT B rra6opaTopn1,1x ycrroBII.lIX, M<>2KHO 'npegnon:o)KIITh,· 'IT,~ o~ 
CB.llnan c geiicTBIIeM cnepxnwcoKIIX µ;aBrreHIIH BHYTPII K0CMII'IeCKIIX Terr, 

HegocTII)KllMblX B rra6opaTopIIII. 8TllM )KC M0)KH0 o6'b.lICHIITb, II0'1'1MY 
' ' , ~ . ,: ; ~ ' - . 

He Ha6rrrop;aeTC.lI orp0MHhlX arreKTpll'leCKllX rrorreiI Ha rronepXH0CTII K0-

CMII'leCKIIX Terr - nee arreKTpll'leCKIIe .lIBrreHll.lI B 3T0M crry'lae A0~)KHhl 

panwrpwBaTbC.lI BO BHYTPCHIIIIX o6rracT.lIX, rge geiicTnyroT cBepxm,I

coKne ganrremrn. TaKIIM o6panoM, IICK0T0pbIX TPJAHOCTen: M0)KH0 1m-

6e)KaTb, cp;erran cooTBeTcTnyroUJ,IIe npeµ;norrmKCHll.lI .. IloaToMy ,caMhlM 

Ba)KHI,IM 0CTaCTC.lI norrpoc: KaK o60CHOBaTb aHepreTifiCCKYIO Bhlro-
. . 

AH0CTI, B03HHKH0BCHII.lI arreKTpll'ICCKOli II0ll.lipIInau;Hn BHYTPII K0CMII-

'leCK0ro Terra? 

. OKanbrnaeTC.lI, 'ITO o6oCHODaHIIC B0::3HllKII0BCHil.lI CIIOHTaHHOli arreK

Tpll'ICCKOll rrorr.HpIInau;Hn nnyTpII K0CMII'ICCKoro Terra M0)KII0 nocrrego-

1 B HeKOTOpb!X pa6oTax, KaCaIOIIIHXCJI 0Toro Bonpoca, B Ka'IeCTBe BOtlpaw.eHH>I npOTHB TaKoro 
Mexann0Ma renepa~1m MarHHTHblX noneii Bblp;BnraeTCJI coo6palKenne, 'ITO oeMnoii 11a6n10p;aTellh 

Boo6111e He p;OlllKeH BHp;eTh TaKoro Marlll!THOro IlOll11, TaK IiaK p;BHlKeTCJI BMecTe C Bpa111a10111nMUCJI 
;,~eKTpn'IeCKIIMH t1ap11p;aM11. :Cho nep;opa::iyMem1e cB11t1a11O c nenpaannhHblM npnMenem1eM npeo6pa
tioaannii noneii npn nepexop;e BO apa111a10nzy10CJ1 c11cTeMy. 

/ll ..... t~·- -.,._. ·111 •. ,·•-·-I \::tiiw ~:,t!:t.~L":.:L3 t,h~~Z!>ift . 3 
ail(~B~X BCCjeiJ~"~~~ 

6£1SJlirlOTEHA --



naTeJihHO nponeCTII )];JI.ll' CJIY'Ia.ll neI.QeCTBa, IlO)];'IIIH.llIOI.Qeroc.lI ::3aKOHY 

[yKa: 

P = Po(l + k} ' (1) 

3µ;ecb p II p ..::...'..' COOTBeTCTBeHHO µ;anrre:irne II IllIOTHOCTh MaCChI, 'po ___: 

IlJIOTHOCTb npiI HyrrenoM µ;aimeiimi, K - Mop;ylih nceCTOpOHHero C)Ka

TII.ll. 

• 
1 06mma'Ia.ll m II n Macey II 'IIIcrro 'IaCTIID; n eµ;iIHIIn;e 06'.},eM'a, 1m 

TepMop;IIHaMII'IecKoro paneHCTBa 

1 l 1 ~ ' t <' 
dµ= dp 

. . n- (2) 

MO)KeM, nanIIcaTh XIIMII'IeCKIIH IlOTeHn;IIaJI B•'BIIµ;e : 

m_ p 
µ = -K ln (1 + r.c) . Po , .l: , 

'(3) 

<;hcroµ;a,norry'IaeM cooTneTcTnyroI.Qee paccMaTpIInaeMoMy crry'!aIO BhI-

p~)KeHIIe )];JI.ll IIJIOTHO,CTl'I BHyTpeHHe:ii :meprmI: 

s =-µri ~·p'= (K + p) ln (1 + k )- p. (4) 

Ilpeµ;rrorrmKHM, 'ITO rpaBIITIIpyroI.Qee Teno MaCChI M II paµ;IIyca R 
\ ' ,, 1'' ' . 

IlOlI.llpIInyeTC.ll TaK, 'ITO )];IIIlOJihHhlH MOMeHT ep;IIHIID;hl <;>6'heMa P npo-
' :' .,';,'' :; f_ \ 

nopn;IIOHaJieH ycKopeHIIIO CIIJihI T.ll)KeCTII g: 

- _ _ GM( r) r lr 2 P=(Jg, g=. 2 , M(r)= p4rrr dr .. 
r r o 

(5) 

IlocKoJihKY Teno 0rre:KTpoHe:ihparrhHO 

divD =D, E = -4rr'f5 = -4rr{Jg, . 
;· ' ; . 

(6) 

TO yµ;o6Hee ronopIITh 06 o6'beMHOH nrroTHOCTH "cn.llnaHHhIX" 3ap.llp;on 

;, 

T.K. 

Pe= -divP = 4rrG(Jp, 

divg = -4rrGp , 
_' , Q•'· R . 

ae - - 4rrR2 , Q = fo Pe4rrr2dr = 4rr(JGM(R) . 

4 

(7) 

(8) 

(9) 

~ 

r 

3µ;ecb G = 6.67. 10-8cM3 /(r. c2) - rpaBIITaD;IIOHHa.ll IlOCTO.llHHa.ll. Pa

BHOBeCIIe CIIJI n o6'heMe 

-Vp+p?J+peE=O (10) 

neperrmneM n qiopMe 

dp _ (l )GpM(r) 
dr - - - q r2 · (11) 

0TMeTHM, 'ITO p;a)Ke )];JI.ll IlOJIHOH KOMIIeHCaD;IIII rpaBIITaD;IIOHHOH CIIJlhl 

0rreKTpII'IecKoii: cIIrroii: (q = 1) Tpe6yeTc.H o'!eHh crra6oe OTHOCIITellhHoe 

OTKJIOHeHIIe OT GJieKTpoHeIITparrbHOCTII 

_ _E:__ ::~do-is . 
ep/m · 

Korµ;a 0rreKTpII'IeCKa.ll IIOlI.llpII3aD;II.ll OTCYTCTByeT, TO Ha IIOBepXHOCTII 

Terra µ;anrreHHe panHo Hyrrro. Ho B ee IIpIIcyTCTBIIII ( na C'IeT µ;e:iicTBII.ll 

IIOBepXHOCTHOH IIJIOTHOCTII nap.llp;a) Ha IIOBepXHOCTII 3Be3p;hl B03HIII~aeT 

cKa'IoK µ;anrreHII.ll: 

P(R)=2rra;, VP(R)=¼qG:
2

, V= 4;R3 • (12) 

Bneµ;eM o6otiiia'IeHII.ll 

M - 41rR3 . T

1

T - 4rrR3 . - 3 oPo, vo - 3 o , 

B GTIIX o 6o3Ha'IeHII.llX 

r = Rox ; R = RoX2 ; 

M(r) = M [x3 + f(x)] , 

f(x) = 3 fo:r: dxx2Y , 

II ypanHeHIIe paBHOBeCII.ll (11) rrpIIMeT BII)]; 

p=YK; A= GM2 
RoKVo. 
(13) 

(14) 

(15) 

- ~1; = (1-q)Ax(l + Y) (1 + /~:)) (16). 

,TI,ll.ll perneHII.ll GToro ypanHeHII.ll BOCIIOllh3YeM·c.ll MeTO)];OM MOMeHTOB. 

~yµ;eM II,cKaTh q>yHKD;IIIO y B q>opMe: 
., ' 

Y(x) =Yo+ ½x2 + }"4x4
• 

~ 

(17) 



IIoµ;cTaBIIB 3TO Bblpa)KeHIIe B IIHTerpam .. HyIO cpopMy ypaBHeHirn (11) 

Yo-Y = A(l -q)fo'' dxx(l + Y) (1 + fl:)) , . (18) 

IIHTerpIIpyJI o6e qacTII ypaBHeHIIJI B npeµ;errax (0,X2) c BecoM 1 II 1/x2, 

norr~aeM µ;Ba ypaBHeHIIJI Ha xoaq>q>m::i;IIeHThl Yo, Y; II Vi II 6enpa::mep

H@;H paµ;IIyc rmenµ;hl X 2 • EI.Qe µ;Ba ypanHemriI norryqaeM un Berr11qIIm,1 

cxaqxa µ;aBrremrn Ha rroBepXHOCTII Terra npII q =/= 0 (ypaBHem1e (12)): 
. A 

Y(X2) = lx4 (19) 
2 

II Bhlpa)KeHIIJI (14) npu x = X2: 

1 -X? =f(X2) ', (20) 

rµ;e 

f(X2)'= X? (Yo+ ¾Y2X? + ;Ytxi) (21) 

IIn 3THX qeTblpex ypaBHeiurn: Haxoµ;IIM :JHaqeHIIJI' 'leTblpex napaMeTpOB 

OT BerrIIqIIH A II q. 

,Il;rrJI Toro, qT06bl onpeµ;eii:IIT:&, MO)KeT rru BHYTPI:I Terra BO:JHI:IKHJTh 

arreKTpnqecKaJI nolI.lipII3aIJ;IIJI, onpeµ;errIIM MI:IHIIMYM 3HeprIIII Terra. Ilorr

.HaJI :meprIIJI nnenp;hl paBHa cyMMe rpaBIITaIJ;IIOHHOH 3HeprI:III 

c = Gj M(r)dM(r) _ GM2 . * 
9 r - -21.'r +cg , (22) 

arreKTpnqecxo:ii aHeprHII ,' 

E2 
ce = j S1rdV = _:qc; {23) 

II n;s:yTpeHHeii aHeprHII 

ci = KVo<p(X2) , (24) 

r;a;e n COOTBeTCTBI:III c. (4) . 

<p(X2) = 3 fox2 
dxx2 [(1+ Y)lg(l + Y) - Y] (25) 

Bcno.MoraTerrbHaJI nerrII'IIIHa c; I:IMeeT CMhlCrr 3HeprIIII rpaBIITaIJ;IIOH

Horo nolI.lI BHYTPII :JBenp;hl. 

6 

"" 
., 

'•, ,' 

.1 

IIcrrorrhnyJI ypaBHemre (11) II IIHTerpnpyJI no qacTJIM, ~O)KHO Bhlpa

:JIITh 3Heprnro rpaBIITaIJ;IIoHHoro nolI.lI qepen IIHTerparr OT µ;aBrremrn: 

c
9 
= ~l~ (qGM

2 
) . 1 - q 2R - 3cv ' (26) 

rµ;e 

cp = foR pdV =·KVof(X2) . (27) 

IIcnorrh:JYJI (22), (23) II {26), norryqaeM Bhlpa1KeHIIe µ;rrJI norrHoii: 3HeprnII 

nnen;a;hl, KOTopoe He co;a;ep)KIIT JIDHO q II n03TOMy no cpopMe COBna;a;aeT 

C ypaBHeHIIe.M p;rrJI 3HeprHII :JBe:J)J;hI IIpU q ~ 0, KOTOpoe paHee norryqeHO 

B [3, 4]: 

Ctotal ~ cg + Ce + cr = -3cp + cc . (2~) 

OTcroµ;a Haxo;a;m.1 
Ctotal 3 _ 
KVo = - f(.X2) + 9(X2) • (29) 

. , 
IlorrHaJI 3Heprirn' (29) eCTh cpyHKIJ;IIB µ;nyx rrapaMeTpOD A~ ~Mfi I I( u q . 

PaDHODeCHOe :JHaqeHHe norrJipII:JaIJ;IIII q onpep;errJieTC.lI 1UIHIIMal1;hHhlM 

nHaqemreM rrorrH011 3Heprrm rrpn naphIIponamm no q. '9:ncrreHHhie pac

qeThrnoxanhlnaroT, 'ITO rrpn A< Ac~ 0.6 crroHTaHHaJI arreKTpII'IecKaJI 

rrolI.lipimaIJ;IIJI He BO:JHIIKaeT., Ilpu A > Ac nnenµ;a HeycToi'Pmna OTHO-
, ,, I '• 1\ o. • • 

CIITerrhHO BO:JHHKH0BeHirn arreKTpnqecKOII rrorr.lipimaIJ;IIII (puc.l). B 'la-

CTHOCTII, rrpn A = 1 MIIHIIMYM aHcprnn rreJKIIT n6mrnn q ~ 0.4. Ilpu 

6orrhIIII:IX A MIIHIIMYM aHeprirn cMern;aeTcJI n cTopoHy q-+ l (puc.2). 

TaKIIM o6panoM, pacqeThI noKa:JhlDaIOT, 'ITO CII0HTaHHaJI arreKTpII

'leCKaH nolI.lipimaIJ;II.lI DO:JHIIKaeT :ij :JDenp;e, Macca' KOTOpoii rrpeDblIIIiteT 

KPIITI:Iqecxoe nHaqeHIIe: 

) 
~. 

'AcK - . 
M >l\fc = (c 4/3(41r/3)½ . Po 

(30) 

Ecrr1:1 npIIH.lITh I(~ 5 • l011 apr/cM3, Po~ 3r/cM3, TO Mc~ 8.U,.1o011 , r;a;e 

MM oon ,;, Mac ca JlyHhl. 

Ilo3TOMY p;lI.lI K0CMII'IecKoro Terra C Maccoii Ha nop.lip;OK 6orrbIIIei'1 

Macchi JlyHhI (nrru Cli..\e 6orrhIIIeii:) 3HCpreTIPI('CKII Dhrro;a;Ho IIOJIDrreHIIe 

7 



E ·tot. 
0.0 

-0.2 

-0.4'1 I . "'-·{ 
' I/. I I 

-~-6 r 
,, . I I 

'~ 
I I 
q=0.4 

-0.81 
I l . 1 · '14 

-1.0 I ; I. I I qr"- I 
0.0 0.4 . , 'a.a A 1·.2 1.6· 2.0 

PIIc.l. 3aBIICIIMOCTb rrorrHoii ;mepr1rn KOCMII'IecKoro Terra OT rrapa-
.. ' ,, , I > • 

MeTpa A (rrpIIBep;eHHOll MaCCbI KOCMII'ICCKoro Terra) p;rr.lI Tpex 3Ha'Iemrn 

arreKTpII'IecKoii rroll.lipIInan;IIII. BIIp;Ho, 'ITO rrpII A > 0, 6 nonHIIKHoBeHIIe 

arreKTpII'IeCKOll IIOll.liplI3aD;IIII 3HepreTH'IeCKII Bhlroµ;Ho 
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-0.58 

-0.60 
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q 

PIIc.2. 3aBIICIIMOCTb rrorrHOll 3HeprIIII KOCMII'IeCKOro Terra OT nerrII

'IIIHhl arreKTpII'IecKoii IIOlI.lipIInan;IIII B crry'Ia.HX A= 0,5,A =,1,A = 2. 

Bnµ;Ho; 'ITO rrpII A = 0, 5 rro.HnrreHIIe arreKTpII'IecKoii rroll.lipIInan;IIII aHep

reTII'IeCKII He Bhlroµ;Ho. IlpII 6orr1>WIIX A MIIHIIMYM aHeprIIII cMeru;aeTc.lI 

B CTOpOHY q -;-+ I 

9 



011eKTpII'IecKOH 110JUip1man;1rn. Ilp11 3TOM rrp11 ;a;ocTaTO'IHO 6om,IIIIIX Mac

cax MIIHIIMJMY 3HeprIIII COOTBeTCTByeT IllIOTHOCTh CB.lI3aHHOro 3JieK

TpII'IeCKOro nap.sr;a;a 

Pe~ Ql/2p . (31) 

<I>nn11'IeCKII B03HIIKHOBeH11e TaKOM 3JieKTpII'IeCKOH IIOlI.llpIInan;1111 ofrI,

.lICH.lleTC.lI -i:eM, ,'ITO rrpII ee cy1D;eCTBOBaHIIII rrpo11cxo;a;11T yMeHhIIIeHIIe 

rpaBIITan;IIOHHOH aHeprIIII Terra 11n-na 6orree c11rr1,Horo paBHOMepHoro 

c2KaTil.lI ~erra ;a;aBrreHIIeM (12)~ 

3.' 8JieKTPIPieCKruI IIOJIJipHoa~HJI npHBO)];HT K BOOHHKHOBe

HHIO. MarHHTHbIX. IIOJieH y KOCMH'IeCKHX TeJI 
. . 

BonHIIKH0BeH11e BHYTPII KOCMII'IeCKoro Terra arreKTp11'IecK11 rrorr.srp11-
~ ~,, 

30BaHHoro COCTO.lIHil.lI )J;Oll)KHO IIpIIBO)J;IITh K Ha6mo;a;aeMOMY crre;a;'cTBIIIO: 

y KOCMII'IeCKoro Terra )J;OlI)KeH B03HIIKHYTh MarHIITHhlH MOMeHT M, rrpo

rropD;IIoHaJII,HhlH ero MoMeHTY BpalD;eHil.lI L: 

M=rJ-L. (32) 

3;a;ec1,, B COOTBeTCTBIIII c (31), rIIp<?MarHIITHoe OTHOIIIe~e 

.,/G) ' 
rJ = - ~ 2.88 • 10-15(cM/r) 112 

3c ., , (33) 

II 

lg rJ = -14.54 . (34) 

PaBeHCTBO (32) ;a;aeT o6'h.HCHeHIIe Ha6rr10;a;aeMon: rrporropD;IIOHaJihHOCTII 

Me2K;a;y MarHIITHhlMII II MexaHII'IeCKIIMII MOMeHTaMII KOCMII'IeCKIIX Tell 

[5]. 3aBIICIIMOCTh (32)-(34) IIOKanaHa Ha pIIc.3 IIITpIIXIIyHKTIIpHOH lIII

HIIeH. Ha 3TOM· 2Ke pIIcyHKe rrpIIBep;eHhl Ha6rr10;a;aeMhle nmi'IeHII.sr M( L) 

)];JUI Bcex KOCMII~eCKIIX o6'be:KTOB, )];JUI KOTOphiJc OHII II3BeCTHhl . 

.IJ:aHHhle, IICIIOllh:JOBaBIIIIIec.sr IIpII IIOCTpOeHIIII 3TOro pIICYHKa, B3.l!Thl 

Im CIIpaBO'IHIIKOB, o6nopoB II OT'IeTOB 06 3KCIIep;IID;Il.lIX KOCMII'IeCKIIX 

arrrrapaToB [6-12] . .IJ:rr.sr Bcex yKanaHHhlX nBen;a;, KpoMe CorrHn;a II rryrr1,

capa (Her X - 1), nHa'IeHil.lI MarHIITHhlX rrorren:, cKopocTeH BpalD;eHil.lI II 

10 

[ 

~ / 

LO 
(Y) 

:E 
O> 

_J 

LO 
C\I 

LO 
•/ 

,.... 30 

..... 

40 

~Sun 

NopCun 

Eer1h 

\ '!' 

50 60 
Lg L 

.:;1. 

PIIc.3:Ha6rr10;a;aeMhle nHa'IeHil.lI MarHIITHhlX MoMeHTOD KOCMII'IeCKIIX 

Terr B naBIICIIMOCTll·oT ux yrrrom,1x MOMeHTon . .IJ:aHHhleirrpirne;a;em,i B 

rrorap1hpMII'IeCKOM MaCIIl'ra6e. Ilo OCII' op;a;1rnaT :c...c:. rrorapn<J>M Mar"mi:T-' 

Horo MOMCHTa n I'c-cM, no ocn a6cn;ncc -· rrorapuq>M yrrronoro MoMeHTa: 

Bpa1D;e111ra B apr-c. IIITpnxrryHKTIIpmur mrnn.sr - penyrrhTaT pac•1eTa no 

<J>opMyrrai.t: {32)-(33), cmiomiia.JI rruiiu.sr - penyrr1,TaT q>IITuponaHira no 

Ha6rr10;a;aeMhlM nHa'IeHIIHM · M ( L) 
' . ',!{\ 

,, 
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pap;IIycoB ITpimep;eHhl B o6::30pe [8]2 . .Urrn lio H TuTaHa MarHHTHhle ITOJllI 

oITpe;a;erreHhl KOCMII'leCKII.M aITuapaToM "BoHp;)Kep-1" [10,11]3• <PIITIIpo

Bamre ITO MeTo;a;y HaIIMeHI,llIIIX KBap;paTOD ;a;aeT 

lg fJ = -(14.82 ± 0.87) , (35) 

'ITO y;a;onrreTBop:kre.rrbH? corrracyeTCH c (34). PaneHCTBY (35) Ha pIIc.3 
i 

COOTBeTCTByeT CITrrOllIHM rrIIHil.lI. 

lin 3Toro pncyHKa DII)];HO, 'ITO MarHIITHble rrorr.H 6om,llIIIHCTBa KOC

MII'leCKIIX Terr MoryT 6b!Tb ITO rrop.Hp;Ky BeJIII'lIIHbl BIIOrrHe y;a;onrreTBO

plITerrbHO o6'b.HCHeHbl arreKTp1maQ11eii: Be~ecTBa. 

PaccMoTpeHHbIH acpcpeKT He orrpe;a;errHeT nHaK arreKTpll'lecKoii: rro

ITHpII:JaQIIII, a :JHa'IHT, :JHaK MarHIITHOro MOMeHTa KOCMII'leCKOro Terra. 

8To MO)KHO C'IHTaTb conrra;a;aro~HM c Ha6mo;a;eHH.lIMII n TOM CMbicrre, 

'ITO y panrrH'IHbIX KOCMII'leCKIIX o6'beKTOB Ha6mop;aIOTC.lI MarHIITHhle 

MOMeHThl pa3HbIX 3HaKOD II naKOHOMepHOCTII B :)TOM He O 6Hapy)KII

BaeTCJI. C ;a;pyron: CTOpOHhl, 3HaK MarHIITHoro MOMeHTa MO)KeT II3Me

HHTbC.lI na C'leT ;a;eHCTBIIH MeXaHII:JMa )];HHaMO. .Ueii:cTBIITerrbHO, pac

CMOTpeHHhlll Bhlllle MexaHII3M ;a;orr)KeH HeCTII OTBeTCTBeHHOCTb na B03-

HIIK~O~eHIIe OCHOBHOro MarHHTHOro ITOJIH KOCMH'leCKIIX o6'beKTOB • .Ue

TarrbHM CTPYKTypa II BpeMeHHM naBIICIIMOCTb MarHIITHhlX norreii: MO

ryT 6bITb o6'bHCHeHhl ;a;en:cTBIIeM ;a;1rnaMo, p;ITH KOToporo ocHoi311oe norre 

crry)KIIT naTpaBo'!HbIM. IIoaToMy paccMoTpeHHhlH acp<peKT He OTMeHHeT 

MOp;errII )];IIHaMo,. HO 06'b.HCHHe~ ·MeXaHII3M B03HIIKHOBeHIIH 3aTpaBO'l

Horo ITomr. 

2 B :>TOM 06::iope ne npnae11e111,1 Macc1,1 ::iaro11, 11yJK11hle HaM 11n>1 Bhl'lncnenu,i L. IIx,MoJKHO onpe

)lenHTh, 11cxo11ii Il:J /iaHHhlX O Cll.eKTpanbHhlX xnaccax ::iaro11, KOTOpble 11::iaeCTHhl. 011naxo ace 0TII 

IJBe:J)lhl OTHOCHTC>I I( KnaccaM, 6n11:JKIIM K conne'IHOMY, noaTOMY, ::ina,i IIX,pa1111yc1,1, Macchi. MOJKHO 
onpe11en11Tb, npeiinorroJKirn, 'ITO aT~ ::iaro111,1 IIMeIOT TY ~e n110T11ocTb, 'ITO II Conn~e. ·rrony'leu

Hhle aTIIM nyTeM yrnoa1,1e MOMeHThl I\M ::iaro11 11cnonwoaau1,1 np11 nocTpoe11n11 pnc.3. (Cne)IYeT 
::iaMeTHTb, 'ITO o6e Ol(eHKH Bnon11e YI\OBneTBOpHTenbHO cornacyIOTCH.) 

3 B nnTepaType OTcyTcTayroT 11an111,1e 06 yrnoaoii cxopocTH apa111enH>1 aTnx cnyTHIIKOB IOnnTepa 
11 CaTypna. B ca>1t111 c TeM, 'ITO ::ia c'leT 11eiicTBH>1 npnnnanoro Tpenn,i nep11011 apa111enn>1 cnyTHHKOB 

BOKpyr OCH CTpeMIITC>I K nepllO)IY IIX op6nTanbHOro Bpa111enu>1, npu nocTpOeHHII pnc.3 11n>1 IIo n 
ThTana BMeCTO yrnoBhlX CKOpOCTeii Btl>IThl ::ina'lel!H>I o6paTHhlX nepno)IOB HX 06pa111e11H>1 BOKpyr 

l(enTpanhHhlX nnaneT. 
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4. 3aKJIIO'leJIHe 

Hallln pac•reTbI 6amrpyroTcH Ha ;a;nyx. ocHOBHbIX rrpe;a;rrorro)KeHirnx: 

1) arreKTpII'ICCKa.H rrorrnpunaQIIH DHYTPII KOCMIPiecKoro Te::ra ITpOIIOJ)QII

OHarrbHa ycKOpeHIIIO CIIrrbI T.lI)KeCTII (paBeHCTBO (5)); 

2) C)KaTne BC~eCTDa rro;a; p;l'IICTBIIeM co6cTBeHHOro rpaDIITaQIIOHHOro 

IIOJIJI DilYTPII KOCJ\Ul'ICCIWro Terra rrponcxop;IIT IIO. naKOHY fyii:a. (pa~e~- ' 

CTBO (1) ). · Ilepnoe rrpe;a;rrorimKeHne c;a;erraHo ;a;rrn: Toro, ~To6w n11eTb ·.· 

BO:JMO)KHOCTb rrocnc;a;onaTeJibHO upoBCCTII Heo6xop;IIJ\IbIC pacTJeTbI, BTo-,. 
• t , • I • ,, • 

poe IIpep;rrorrmKCHIIe O IIpIIMeHIIMOCTII :JaKOHa fyKa IIUeeT 6orrce p:pIIH-

QIIIIIIarrbHOC :JHa'ICHIIC. Ilponep;CHHbie Hal\III ;JJ;OIIOJIHIITCrrbHbIC paC'-ICTbl 
. !(' • I f • 

D paMKaX CTclHp;apTHOi°I rrorrIITJ)OIIHoii Mop;crrir, Kor;a;a 

k 
p~p ' (36) 

rroKa:JwnaIOT, '-ITO upn rrro6bIX nHa'-IeHillIX rroKanaTcrrH rrorrnTpOIIbI l· n 

Maccbr MIIHIIJ\IaITbHofr aHcprneII 66rra;a;ac-r HcnapmKCHHoe Terro. TorrbKo 

Y'IeT Tpro o6cTO.lITCrrbCTDa; 'ITO pcarrbHO(Y ,TCITO Ha IIODCJ)XHOCTII .lIDJI.lI

eTCJL HeC)KIIMaCMbIM, a n6mmn QCHTpa DC~CCTDO DP;JJ;CT.·CC6.H KaK C)Kll

MaCMbii°r ran, IIpIIDO)];IIT K TOMY, 'ITO ,COCTOHHIIC c. OTrrII'IHOii OT HyrrH 

norrnp1maQHCi°I CTaHODIITC.lI 3HeprCTII'J('CKII DbirOp;HbIJ\I. 

lIMCHHO :)TO o6CTO.lITCJibCTDO TCpHCTC.lI Im nu;a;y upu upone;a;emm 

pac'!CTOD n paMKax IIOJIIIT}JOIIHOI°I · MO)];CJIII. B CDH:JII c TC1I, 'ITO ne

~CCTDO DHYTPH KOCMWICCKoro Terra MO)KHO C'IIITaTb arrcKTpOH-IIOHHOi°r 

urranMo:i'I, HaM rrpnpac'!eTax crre;a;onarro 6bI rrpu DhICOKIIX ;a;anrrcmrnx uc

rrorrbnonaTh naKoH, rrpuno;a;H~HII K .rroKanaTCJIIO rrorrnTpoIIbI l· = 3/2. 

PeayrrbTaTbl TaKIIX pac'ICTOD Mbl Hap;CCMCH rrpIIDCCTII D ;a;pyroii pa-

6oTc. licIIOJlb30DaHne naKOHa fyKa IIJ>CTCH)];Y('T Ha K,VICCTDCHHOC ;a;o

KanaTCJibCTDO DbIDOp;a O TOM, 'ITO D03HIIKHODCHII<' :)rrCKTJ>IPll'CKOii rro

rrHpH:JaQIIII rrpn C)KaTIIII CTaHODIITC.lI 3HPprPTIPICCKII Dbiro;a;Ho, TOJibKO 

CCJIII TCJIO ;a;ocTaTO'IHO MaCCIIDHO. 

ABTOp rny6oKo 6naro,!lape11 
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