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1.1. nett tte~crs1r1eM BbIe0Koro ttasneH1r1s:i see se1..1.1ecrea Teps:itoT eaoto 
lr1Httlr1B1r1ttyanbHOCTb lr1 npeepa1..1.1atoTes:i B esepxnnoTHyto :meKTp0HH0-s:ittepHyto 
nnaaMy. 3TO npo1r1exott1r1T K0rtta o6beM, np1r1xotts:i1..1.11r1~es:i Ha ott1r1H aToM, 
craHOBlr1Tes:i MeHbWe 06bl'-IHblX aT0MHblX pa3Mepos [1 ]. Een1,1 TeMnepaTYpa 
nna3Mbl He O'-leHb Bble0Ka, TO ee 3IleKTp0HHas:i notte1r1creMa npettcraens:ieT 
eo6o~ BblpmK,QeHHbl~ cpepM1r1-raa. 3neKTplr1'-leeK1r1e eso~crea TaKO~ 
esepxnnOTHO~ nna3Mbl onpettens:itoTes:i s nepsyto oYepe,!:lb Han1r1'-11r1eM 3T0~ 
cpepM1r1-e1r1creMbl, HO 0Hl,1 BO MH0r0M 0Tillr1'-1at0Tes:i OT eso~crs MeTanna. 8 
AaflbHe~weM Hae 6y,!:leT 1r1HrnpeeosaTb ene41r1¢1r1Ka nose,!:leH1r1s:i aneKTp0HH0-
s:i,!:lepHo~ nna3Mbl s rpas1r1Ta41r10HH0M none. 

Een1,1 1r1eXO,!:IH0e ee1..1.1ecrso 6blfl0 MeTannoM, nepexo,!:l B 3IlSKTp0HH0-s:!,!:lepHyto 
nnaaMy YA06Ho npo1r1nnt0crp1r1posaTb, 1r1enonbaoeas Afls:! aToro TeopeMy 
s1r1p1r1ana (1 ]. ComaeHo 3T0~ TeopeMe nonHas:i 3Hep1v1s:i MeTanna, 
,!:le<popM1r1posaHHOro BHSWHlrlM ,!:laeneHlr18M, M0>KeT 6b1Tb aan1r1eaHa 8 Blrltte [2] 

E1=-¾N;E/i'{{:;( tr] (1) 

3,!:leeb 
Ni - '-llrleil0 lr10H0B; 

ni - nn0TH0CTb lr10H0B (lr10Hbl Mbl e'-11r1TaeM 0,QH0saneHTHblMlrl); 

no lr1 E<;) -nil0TH0CTb lr10H0B lr1 3Heprns:i <l>epM111 np1,1 0TeYTCTBll11r1 ,!:laeneHlrlR 

noKa ,!:lasneH1r1s:i Heeen111K1r1 111 nnoTH0crb MeTanna ni ""n0 , eomaeHo (1 ), ere 

nOilHas:i 3Hep1v1s:i 0Tp1114aTeI1bHa. 3TOT <paKT 0Tpa>KaeT ey1..1.1ecrsosaH111e BHYTPlrl 
MeTanna 1110HHO~ peweTKll1, K0Topas:i y,!:lep>Klr1BaeT lr10Hbl 8 onpe,!:leneHH0M 
nono>t<eH111111 ,!:lpyr 0THoe111TeflbH0 ,!:lpyra. ,ae~crs1r1e rpas1r1Ta41,11,1 Ha MeTaflflbl 
xopowo 1113y'-leH0 paHee (3-8]. OHO eB0,!:1111Tes:i K ,!:le<popMa41111,1 1110HHO~ peweTKl,1 
MeTanna 111 "no,!:lcrpo~Ke" 3IlSKTp0HH0ro raaa no,!:l nn0TH0CTb lr10H0B. 3TO BS,!:IST K 
nos:ieneHll1tO BHYTPlrl MeTanna 3flSKTp111YeeKore nons:i C Hanps:i>t<eHH0CTbtO 

Ea::{;}. (2) 
3,!:leeb E - Hanps:;>KeHH0CTb 3IleKTp111YeCK0ro non51; 

g - yeKopeH1r1e ceo6oAHOro na,!:leH111s:i; 
m; - Maeca 1r10Ha; 

e - aaps:!,!:1 3IleKTp0Ha. 
3TO paseHCTB0 ecrb peaynbTaT Toro, YT0 1110Hbl B MeTanne 3aHlr1MatOT 

<p1r1Ke111poeaHHble Mecra 8 lr10HH0~ peweTKe, a 3IleKTp0HHbl~ raa cso6o,!:IHO 
CMe1..1.1aeTel'! 0TH0e111TeI1bH0 1110H0B, 0TCI1e>K1r1sas:; 1113MeHeH111e 111X nil0TH0CTl,1. 
Ba>KHO 3aMeTll1Tb, YT0 Hanps:!>KSHH0CTb n0ils:!, on1r1cbIBaeMas:! paseHCTB0M (2), 
CT0ilb Mana, YT0 ee H8803M0>KH0 1113M8pll1Tb 3Kenep111MeHTaI1bH0. 
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1.2. Kortta Ha MeTann tte~crsyeT csepxsbIc0Koe ttasneH1r1e, 1,1 ere nn0TH0CTb 
soapacraeT s soeeMb 1r1n1r1 6onee paa, TO, eomaeHo (1 ), ere 3Heprns:i craH0B1r1Tes:i 
nono>K1r1TenbH0111 - 3TO 0Tpa>t<eH1r1e ere nepexotta s eocros:1H1r1e 3neKTp0HH0-
l'lttepH0111 nna3Mbl. B 3T0M eocros:iHl,11,1 s:ittpa (lr10Hbl) y>t<e He 1r1enb1TblBatoT 
eaa1r1MH0re np1r1Ts:i>t<eH1r1s:i, K0Topoe ey1..1.1ecrsoeano a MeTanne. Baa1r1MHOe 
np1r1n1>KeH1r1e Me>K,!:ly s:!,QpaMl,1 lr1 3fleKTp0HHblM ra30M nplr1B0ttlr1T K B03Hlr1KH0BeHlr1to 
3<p<peKTlr1BHblX e1r1I1 onanK1r1BaHlr1s:! Me>K,!:ly H,QpaMlrl, lffQ He MewaeT lr1M 6b1Tb 
ynopl'!tt0'-leHHblMl,1 8 HeK0TOpyto nn0TH0 ynaK0BaHHYto peweTKy. 

B 061..1.1eM enyyae pasHosee1r1e Yacr1r14 nna3Mbl s rpas1r1rn41r10HH0M none M0>KH0 
aan1r1eaTb a e1r1tte 

yg = Vpe + pE . (3) 
3tteeb r - nnoTH0CTb Mernnna; 
p - nn0TH0CTb 3neKTp1r1yeeKoro aapsitta; 

Vpe - rpatt1r1eHT ttasneH1r1H 3JleKTp0HHoro raaa. 

PaseHCTBO (3) on1r1ebIsaeT
0 

061..1.11,1~ eny'-lalll. OHO np1r1MeHlr1M0 1,1 K paape>t<eHHO~ 
nna3Me, 1r1 K esepxnnOTHOIII nna3Me. no3TOMY OHO He M0>KeT ttaTb 0TBeT Ha 
sonpoe o sen1r1'-l1r1He 3neKTp1r1YeeKo~ nonsip1r1aa41,11,1 s K8>K,!:I0M 1,13 3rnx enyYaes. 

B paape>t<eHHOIII nnaaMe rpas1r1rn41r10HHal'! e1r1na ypasHoeew1r1eaeTesi 
B03Hlr1Kato1..1.11r1M rpattv1eHTOM ttasneHlrls:! B 3JleKTp0HH0M raae 1r1 803Hlr1Kato1..1.1e111 np1,1 
3TOM 3neKTpv1'-1eeKo~ nonsipv1aa41r1e~ M0>KH0 npeHe6pe'-lb. B esepxnnoTHOIII 
nnaaMe tte!lo 06crov1T no-ttpyroMy. 

1/lexottH 1,13 T0re, '-ITC BHYTPlrl 3JleKTp0HH0ro raaa noTeH41r1an lrl0Ha 
enattaeT no 3aK0HY IOKaBbl e ,l1Illr1HO~ 3KpaHv1posaHlr1H )-..: 

<p(r)= e-exp(-rl -1), (4) 
r 

M0>KH0 aanv1eaTb Bblpa>t<eH1r1e AilH nn0TH0CTl,1 3JleKTp0HH0ro raaa, 
HaX0ttHl..1.lereesi Me>K,!:ly ttBYMH eoeettH111Mlr1 lr10HaMlr1, pacnono>KeHHblMl,1 Ha 
paccrosiH1111r1 a: 

1 [e-rl A e-(a-r)I Al 
n(r)a::- --+--- . 

4n-A2 r a-r 
(5) 

3Ta nnoTH0CTb s o6naern "xsocra" pacnpetteneHv1si Ha ManoM paccrosiH1r11r1 x OT 
T0'-1Klr1 R=a/2 

e-R/ A [ x2 ] 
n(x)a::-- l+- . 

2mV.2 2JU 
(6) 

CMe1..1.1eH1r1e lrl0Ha nett tte111crsv1eM rpas1r1rn41,11,1 0TH0Clr1TeilbH0 ere paBH0BeCHoro 
nono>KeHlrls:! B 3JleKTp0HH0M raae, C03ttat01..1.1eM ttaeneHv1e, nplr1B0ttlr1T K 
B03Hlr1KH0BeHlr1tO ttBYX MexaHlr13M0B 803Bpa1..1.1atol..1.llr1X Clr1Jl. nepBbl~ CBs:!3aH C 
onanKv1BaH1r1eM "xsocros" 3JleKTp0HHblX o6naK0B M8>KAY lr10HaMlr1. BTOpOIII - co 
CMe1..1.1eHlr1eM lrl0Ha OTH0Cv1TeJ1bH0 3aKpenneHH0ro creHKaMlrl 3JleKTp0HH0ro raaa 
nocros:iHH0~ nn0TH0CTlrl 

raintj.: .• ,:ti.~n ,;i.:.n.ryt I 
'l:Jl,-'!j:lliiJX !!CCJS~Z::i::;!.Utii'9 . 
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e-R/J., 
ne = --

2mU2 . (7) 

TaK KaK AIU1Ha 3Kp8Hlt1p088Hl,1H 

J.,,., a, (8) 
TO A8BJ1eH1,1e 3JleKTp0HH0ro ra3a B 06naCT1..1 "XBOCTa" pacnpeAeneHl,1H Ha ManoM 
paCCT0HHl,11,1 X OT T0I.IKl,1 R=a/2 no nopHAKY sem11.11,1Hbl 

[ 2]5/3 [ 2] 
Pe "'neEF 1+ ;2 ,.,nEF 1+ :;2 . (9) 

no3TOMy CMell.\eH1,1e l..10Ha Ha Mance pacCT0HHl,1e X 0TH0Cl..1TeJlbH0 C801,1X 

COCeAer.1 nOBb(Cl,1T C 0AH0l,1 CTOP0Hbl '1,10Ha 1,1 yMeHbWl,1T C Apyror.1 era CTOpOHbl 
AasneH1,1e Ha se111,11.11,1Hy 

x2 
/J,px,., nEF - , (10) 

R2 

l.(TQ nplt180Alt1T K nOHBileHlt1IO 803BP8Ll.\8l0Ll.\el1 (06beMH011) Cl,1116I 

A~ 2 ( J2 -- '-3/X e X X Vpx ,., __ ,,,_ne - -. 
a a2 a x (11) 

3neKTp1,11.1ecKaH c1,1na, CBH38HHaH co CMell.\eH1,1eM 1,10Ha 0THOC1,1TeJlbHO L.\eHTpa 

3JleKTpOHHOro o6naKa nOCTOHHHOl,1 nnOTHQCTl,1 ne Ha pacCT0HH1,1e X, no nopHAKY 

BeJll,11.(l,1Hbl pasHa 

e2 x 
p£,.,-ne 

a2 a (12) 

B CBH31,1 C TeM, l.(TQ X <<a' Cl,111011 (11) MO)KHO npeHe6pe1.1b. 3TO 803M0)KHQ 

6naroAapH TOMY, l.(TQ nn0THOCTb 3JleKTpOHHOro cpepM1,1-ra3a, YAep)K1,188eMoro 

CTeHK8Ml,1, C03A8l0Ll.\1,1Mv1 A8BJ1eH1,1e, H8CT0JlbK0 BblCOKa, I.ITC l,1MeeT nOYTl,1 Be3Ae 

nOCTOHHHOe 3Ha1.1eH1,1e_ HApa C801,1M KYil0HOBCKl,1M noneM cnoco6Hbl 803MYTl,1Tb 

3TY nnOTHOCTb TOJlbK0 B 6n1,1)Ka1,1we11 csoer.1 0KpeCTHOCTl,1, no3TOMY nOJ10)KeH1,1e 

HAep BHYTPl,1 3JleKTp0HHOro ra3a onpeAeJlHeTCH B OCH0BHOM Ae11CTBYIOL1.\l,1Ml,1 

Me~y Hl,1Mv11,1 3JleKTp0HHblM ra30M°KYilOHOBCKl,1Ml,1 C1,1Jl8Ml,1, 1,1 BMeCT0 (3) 8 3T0M 
cny1.1ae 1,1MeeM 

yg-pE=O, 

Vpe=O. 
1. 3. B c1,1ny Toro, YTO 

divE= 4np 
v1 

div g = -47Z'Gy , 
1,13 (13) nony1.1aeM 

p=G112r 
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(13) 

(14) 

(15) 

(16) 

I,m1,1 

E=-G-112g. 

3AeCb G - rp881,1T8L.\l,10HHaH K0HCTaHTa. 

(17) 

nnoTHOCTb 38PHA8, 803H1,1K8l0Ll.\ero B csepxnnoTHOr.1 nna3Me nOA Ae1t1CTBl,1eM 

rpas1,1rnl.\1,11,1, cornacHo (16) secbMa Mana. Ecn1,1 o6o3Ha1.11,1Tb Macey, 

np1,1xoAHL1.\YIOCH Ha OAl,1H 3JleKTpOH cpepM1,1-ra3a, mx, TO cyMMapHbll,1 38PHA 

0AHOro HAP8, OKp~eHH0ro 3JleKTPOtlHblM o6naKOM, COCT881,1T se111,11.11,1Hy 

nopHAK8 c112mx, T.e. scero np1,1MepHO 10-17 
38pHA8 3JleKTpOHa. OAH8KO 

HanpH)KeHH0CTb nonH, C00TBeTCTBYIOL1.\8H paseHCTBY (17), MO)KeT 661Tb 01.(eHb 

60JlbW011 1,13-38 Toro, I.ITC senl..1Kl,1 pa3Mepbl KOCMl,11.(eCK0r0 Tena. 803Hl,1KH0BeH1..1e 

T8KOl1 3JleKTp1,11.1ecKOl1 nonHp1,13al.\1,11,1 BHYTPl,1 KOCMl,11.(eCKOro Tena, 0nl,1CblBaeMOl1 

paBeHCTB8Ml,1 (7) 1,1 (8), 6yAeM Ha3blBaTb rpa81,1T8L.\1,10HH0-1,1HAYL.\l,1POB8HHOl1 

3neKTp1,11.1ecK011 nonHp1,13al.\1,1e11 (rLt13n). 

2. Ha nosepXH0CTl,1 K0CMl,11.(eCKOro Tena A8BJ1eH1,1e paBH0 HYillO, n03TOMY 

s6n1,131,1 Hee scerAa cyll.\eCTsyeT o6naCTb, rAe HeT ycnos1,111 AilH B03Ht,1KH0seH1,1H 

rLt13n. AnH 60JlbW1,1X 3Be3A pa3Mepbl 3TOl1 o6naCTl..1 HeCyll.\eCTBeHHbl, HO AilH 

He6onbW011 nnaHeTbl ee pa3Mepbl MOryT COCTaBJlHTb 3H81.(1,1TeJlbHYIO l.(8CTb, T8K 

l.(TQ nonHp1,13088HHblM 6yAeT Jll,1Wb BHYTpeHHHH o6naCTb nnaHeTbl - HAPO, Ha 

nosepXHOCTl,1 HApa HanpH)KeHHOCTb 3IleKTp1,11.1ecKoro nonH CKaYK0M o6pall.\aeTCH 

8 HYilb, l.(TQ conposo~aeTCH CKaYKOM A8BneHl,1H V p [1 O]. 
8a)KHblM 8CTpocp1,131,1yecKl,1M CJ1eACTBt,1eM 3q)qJeKTa rLtJ3n HBJlHeTCH 

pacnpeAeneH1,1e nn0THOCTl,1 Bell.\eCTBa BHYTPl,1 KOCMl,11.(eCKoro Tena. Ecn1,1 B 

K0CMl,11.(eCKOM rnne, COCT0HLl.\eM 1,13 Bell.\eCTsa C aTOMHOr.1 CTPYKTYPOl1, nn0THOCTb 

1,1 A8BJ1eH1,1e MOH0TOHH0 paCTYT no Mepe np1,16n1,1)KeHl,1H K L.\eHTPY, TO B 

KOCMl,11.(eCK0M Tene, COCT0HLl.\eM i,,3 3JleKTpOHHO-HAepHOl1 nna3Mbl, 3q)q)eKT 

rLt13n np1,1BOAl,1T K TOMY, l.(TQ rpaA1,1eHT A8BJ1eHl,1H BHYTPl,1 nonHp1,13088HHOl1 

06naCT1,1 0TCYTCTByeT, 1,1 TaM Cyll.\eCTsyeT nOCT0HHH8H nn0TH0CTb Bell.\eCTsa 

(r =canst). np1,1 3TOM HeTPYAHO nOAC1.11,1T8Tb TO A8BJ1eH1,1e, np1,1 K0TOpOM 

H8X0A1,1TCH Bell.\eCTBO BHYTPl,1 rnna, T.K. OHO paBH0 CK8YKY A8BJleHl,1H Ha era 

nosepXH0CTl,1: 

p = Vp(R) = E(R)2 = 27r Gy2 R2. 
8n 9 

3AeCb r - nnOTHOCTb Bell.\eCTsa 8 HApe; 

R - paA1,1yc HApa. 

(18) 

MO)KHO rosopt,1Tb, l.(TO 3TOT CK81.(0K AasneHl..1H o6H3aH cyll.\eCTB0B8H1,1IO CK81.1Ka 

nonHp1,138L.\l..11,1, 1,1111,1, l.(TQ 3KBl,188JleHTH0, ' nosepXH0CTHOMY 3apHAY- 3TOT 

nosepXHOCTHbll,1 38PHA 06pa3yeTCH 38 CYeT BblT8JlK1,188Hl,1H nerKl,1X 3JleKTpOHOB 

Ha nosepXH0CTb Tena 1,1 AenaeT nonHbl!,1 38PHA rnna paBHblM HYillO. 

3. 88)KHblM, CKOpee reocp1,131,11.1eCKl,1M, 1.1eM aCTpocp1,131,1yeCKl,1M, np1,1no)KeH1,1eM 

3q)qJeKTa rLtJ3n HBJlHeTCH noCTpoeH1..1e Ha era 0CHOBe BHYTpeHHe 

caMocornacosaHHOr.1 Teop1,11,1 3eMn1,1 [11]. M0Aen1,1 3eMn1..1, noCTpoeHHble paHee, 

npeAnonaran1,1 cyll.\eCTB0BaH1,1e MOHOTOHH011 3881,1C1,1MOCT1,1 A8BileHl..1H BHYTPl..1 

3eMJll,1, a pa3AeneH1,1e 3eMJll,1 Ha HAP0 1,1 M8HTl,1IO o6bHCHHJ10Cb TeM 
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o6CTOS'IT911bCTBOM, 4T0 np11 B03Hl1KH0B9Hl111 3eMJ111 Ha ee ,Q0mo Bbtn8110 

onpe,QeneHH0e K0111149CTB0 )!{911938 11 ,Qpyrnx Tfl)K9JlblX M9T811110B, 113 K0T0pblX 

ecpopM11posa11oeb flAP0, 11 H~H8fl Maeea K8MHfl, K0T0pas:i noCTpo1111a MaHrnto. 8 
3rnX M0,Q911flX ene,Q0B8110 T8K nO,Q06paTb napaMeTpbl, 4T06bl nony411Tb H~Hbl9 

3H849Hl1fl nn0TH0CTl1 fl,Qpa 11 M8Hrnl1 11 11X pa3M9pbl. np11 noCTp09Hl111 Teop1111 

39M1111, OeHOB8HHOi::i H8 3cpcpeKTe rL-13n, H9T H906XO,Ql1MOCTl1 BB0,Ql1Tb 

es660.QHb1e napaMeTpb1. npe.Qnonaras:i, 4TO 3eMns:i noCTpoeHa 113 0AH0P0AH0ro 

M8Tep11a11a, pa3,Q9119Hl19 Ha flAP0 11 MaHrnto B Hei::i no11y4aeTef1 38 e49T eK84K8 

,QaBJ19Hl1fl ( 18) Ha rpaH114e 3119KTpl149eKl1 no11s:ip1130BaHHOi::i 4eHTp81lbHOi::i 

0_611aCT11. OeHOBHbl9 pe3y11bT8Tbl pae4eTa eB0,QflTefl K Bbl411eneHl1!0 nflTl1 

-B91111411H: 

a) pa.Q11yea s:i.Qpa 3eM1111; 

6) nn0TH0CTl1 B9Ll\9CTB8 B fl,Qpe; 

s) eKa4Ka nnoTHoern Ha era rpaH114e e MaHrnei::i; 

r) epe,QHei::i Maeebl 110H8, np11X0Aflll\eroes:1 H8 0,Ql1H 3JleKTp0H B fl,Qpe; 

A) CTeneH11 no11s:ip113a41111 s:i.Qpa. 

Bee 3Tl1 B91111411Hbl nony48!0Tefl nyTeM Ml1Hl1Ml13a41111 nonHOi::i 3Heprn11 

nnaHeTbl 11 no,QeT8H0BKl1 B e00TBeTCTBYIOLl\11e ypasHeHl1fl 4eTblpex napaMeTp0B, 

xapaKTep113YIOLl\11X 3eMJ1!0 (np11 113BeCTHOi::i rpas11rn4110HHOi::i K0HCT8HTe ): 

a) Maeebl 3eM1111; 

6) pa.Q11yea 3eM1111; 

B) nnoTH0CTl1 Bell\eeTBa H8 nosepxHoern 3eM1111; 

r) M0AYilfl ynpyroro C)K8rnfl sell\eerna Ha nosepxHoern 3eM1111. 

3TO no3sons:ieT nony411Tb 11 .Qpyrne .Q8HHble, Hanp11Mep, paenpe.Qe11eH11e 

,Q8BJleHl1fl BHYTPl1 3eMJ111. OeHOBHble pe3y11bT8Tbl pae49T8 np11se,QeHbl Ha 

p11e.1. KpoMe Toro, 11eX0Afl 113 nony4eHHblX A8HHblX M0)KHQ Bbl411e1111Tb M0MeHT 

11Hep41111 3eMJ111, KOTOpbli::i eosna,QaeT e 113MepeHHblM e T04H0eTb!O AO 

HeeK0JlbKl1X npo4eHTOB, a T8K)Ke ee M8rHl1THbli::i MOMeHT. 

no-B11A11MOMY, 11en0J1b3Yfl e00TBeTeTBYIOLl\11e ,QaHHble 0 Maeee, p83Mepe 11 

esoi::iernax sell\eCTsa Ha nosepxHoern .Qpyrnx nnaHeT, · M0)KH0 noeTp0l1Tb 

MO,Qe1111 3Tl-1X nnaHeT, ee1111 3m nnaHeTbl 11Me!OT flAP0, 4T0 MO)KeT 661Tb 

onpe,QeneH0 no T0MY, 0611a,Q8!0T OHl1 M8rHl1THblM noneM 111111 H9T. 

4.1. Apyroe aeTpocp113114eeKoe e11e.QCTs11e 3cpcpeKTa n-13n ess:i3aHo e 

spall\eH11eM K0eMl14eeKoro Tena BOKpyr esoei::i oe11. 3TO spall\eH11e B 4e110M 

3JleKTpOHei::iTp811bHOro Tena Be,QeT K nos:isneHl1!0 y Hero MarHl1TH0ro M0MeHT8 38 

e4eT Toro, 4TO nOJ10)Kl1Te11bHbli::i o6beMHbli::i 3aps:i,Q, eoepe,QOT04eHHbli::i BHYTPl1 

fl,Qpa, 11 OTp114aTeJ1bHbli::i nosepxHOCTHbli::i, pacnonO)K9HHbli::i Ha era nosepXH0CTl1, 

ABl1)KYTefl np11 spall\eH1111 no pa3HblM paA11yeaM. 3m np11B0A11T K T0MY, 4T0 see 

KOeM114eeK11e Tel18, rAe ,Qei::iernyeT 3cpcpeKT n,13n, np1106peT810T M8rHl1THble 

M0Mel-iTbl µ , OTH0WeH11e K0T0pblX K M0MeHT8M spall\eHl1fl Ten L (T04Hee, K 

MOMeHT8M spall\eHl1fl 11X flAep) Bblp8)K8eTefl 4epe3 0THOWeH11e 

cpyHA8MeHT811bHblX K0HeT8HT [10]: 

1!...= Gl/2 
L 3c 

6 

(19) 

P11e.1 

15 1.5 

r/ci.r3 

10 
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PaAl1811bH8fl 3as11e11M0CTb A8BJleHl1fl 11 nnoTHoern Bell\eCTsa BHYTPl1 3eMJ111 

[11]. 
CnnowHafl 1111Hl1fl - pae4eTH8fl 38B11el1M0eTb nn0TH0ern Bell\eCTsa, 

nony4eHHafl Ailfl M0A91111 3eMJ111, noCTpOeHHOi::i MeT0A0M Ml1Hl1Ml13841111 nOilHOi::i 

3Hepr1111 e Y49T0M A9i::iCTBl1fl rl/13n. 

nyHKTl1P - nnoTH0CTb 3eMJ111, nony4eHH8fl 113 113MepeHl1i::i eKopoern 

paenpoeTpaHeHl1fl eei::ieMl14eeKl1X 8011H. 

WTp11xnyHKTl1p - nony4eHH8fl e y4eT0M ,Qei::ieTBl1fl r1113n pae4eTH8fl 

3as11e11M0CTb A8B11eHl1fl BHYTPl1 3eMJ111, 0THeeeHH0ro K M0AYillO ynpyroro 

e)K8Tl-1fl Bell\eeTBa M8HTl-111 ( 1.3 · 1012 OU/I/ c.M
2 ) 

4.2. 3Ha4eHl1fl µ(L) Ailfl seex KOeMl14eeKl1X Ten, Ailfl K0T0pblX 0Hl1 113BeeTHbl 

eer0,QHfl, n0K838Hbl Ha p11e.2 B 11orap11cpM114eeK0M MaewTa6e [10]. 

Ha 3T0M p11eyHKe WTp1rnnyHKTl1pHoi::i 1111Hl1ei::i n0K838HO 0TH0WeH11e (19), 

en110WH8f1 1111Hl1fl nony4eHa M9TOA0M H811MeHbWl1X KB8AP8T0B 113 

Ha611to,Q8eMblX ,QaHHblX. KaK B11,QHO 113 3T0ro p11eyHK8, e 11orap11cpMl149eKoi::i 

T04HOeTb!O rnp0M8rHl1THble 0TH0WeHl1fl, 611113Kl19 K yH11sepeaJ1bH0MY 3H84eHl1!0 

aJl2 V 

--, A911CTBl1Te11bH0 11Me!OT see K0eMl14eeK11e Tena: 11 3B93Abl, ~, nnaHeTbl, 11 
3c 
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P111c.2 Ha6mO,C188Mbl8 3H8'-18HIIIS'I MarHI/ITHblX MOMSHTOB KOCMlll'-ISCKIIIX Tell 8 

388111CIIIMOCTIII OT VIX ymOBblX MOMSHTOB. 

no CCIII Op,CIIIIH8T - 11orap111¢M MarHIIITHOro MOM8HT8, OTHSCSHHOro K I'c / CM
3 , 

no CCIII a6c4111cc - 11orap111¢M ymosoro MOM8HT8 BP8LJ.\8HIIIS'I, OTHSCSHHOro K 

3p2/c. 

. Gl/2 
IIITpHxnyHKTHpHaR Ill/IHI/IS'! - pe3yilbT8T pacYeTa no cpopMyne -- ; 

3c 
cnnowHas:i Jll/lHIIIS'I nonyYeHa MSTO,CIOM H8111M8HbWIIIX KB8,Clp8TOB 1113 

H86JltO,C188MblX ,C18HHblX 

nynbcap (Her X-1 ). 3aMSTHO Bbln8,Cl88T TOJlbKO JlyHa, pa3M8pbl KOTOpo~ 

CJllllWKOM M8Jlbl Ill, COOTBSTCTBSHHO, BHYTPSHHee ,Cl88Jl8Hlll8 Mano ,Cills:! 

06pa3osaH111s:i no11s:ip1113osaHHoro s:i,C1pa. Ans:i 3eM11111 pacYeT no Teop111111, 

on111caHHO~ BblWS, ,[188T µ ""4 · 1025 re· CM
3 , YTO COCT88Jls:18T nO'-ITIII TOYHO 

noJlOBIIIHY OT H86JltO,Cl88MOro 3H8Y8HIIIS'I 8,05 · I 025 re. CM
3. 

TOT cpaKT, YTO ,CIIlS'I HSKOTOpblX nnaHeT 8811111'-IIIIHbl MarHIIITHblX MOMSHTOB 

BnOJlHS comacytOTCS'I C paseHCTBOM (19), HO IIIMSIOT ,Clpyro~ 3HaK, n0-8111,CIIIIMOMY, 

rosopi.1T O TOM, YTO MexaHlll3M r111,C1pO,CIIIIH8MO TalOKe 111rpaeT CBOIO pOilb. 

8 

'] 
J 

< 

i) 
1 

1 02 p 

4 

3 

2 

101 

4 

3 

2 

1 oo 
26.0 26.5 27.0 27.5 28.0 28.5 29.0 29.5 30.0 30.5 31 .0 

log M 

P111c. 3 3aBI/ICIIIMOCTb M8CCbl s:!,Clpa nnaHST OT napaMeTpa /J Ill 3H8Y8HIIIS'I Mace 

nnaHeT COJlHSYHO~ CIIICTSMbl 

5. Ba>KHblM 8CTpOqJlll3111Y8CKIIIM CI18,CICTBlll8M 3q)q)SKTa r1,'13n S'IBJlS'ISTCS'I 

cpopM111posaH111e ,CIIIICKpSTHOro cneKTpa Mace KOCMlll'-ISCKIIIX Tell, CBS'l3aHHOro C 

803MO>KHOCTbt0 CYLJ.\SCTBOBaHI/IS'I 3Jl8KTpOHHO-S'l,C18pHO~ nna3Mbl 8 pa3Jll/lYHblX 

COCTOS'IHIIIS'IX. 8 06LJ.\SM 8111,[18 ypaBHSHi/18 COCTOS'IHIIIS'I 88LJ.\8CTBa, nO,CIBSprHYTOro 

,CIS~CTBIIIIO BblCOKOro ,C1aBJ18HIIIS'I, nplllHS'ITO npe,CICT88Jls:!Tb KaK no11111Tpony [1] 

I 
1+-

p=C·r k (20) 
3,CISCb C - pa3M8pHaS'I KOHCTaHTa; 

k - noKa3aTSJlb nOillllTpOnbl. 

5.1. ComaCHO [1] ypaBHSHIIIS COCTOS'IHIIIS'I Hepe11s:1T111BIIICTCKO~ 3Jl8KTPOHHO

IIIOHHO~ nna3Mbl, xapaKTep1113yeMO~ no11111TpOnHblM noKa3aTSJ18M 3/2, IIIM88T BIii.fi 

(21) 
_ (3-n2 f'3 .tz2 ·rs13 

P<312> 5 s13 -m,-mx 

3,CleCb me - Macca sneKTpoHa; 

mx - Macca 88LJ.\8CTBa, nplllXO,CIS'ILJ.\aS'ICS'I Ha O,CIIIIH 3Jl8KTPOH cpepM111-raaa. 

l/lcxO,CIS'I 1113 TOro, YTO ,C1aBJ18Hlll8 BHyTPIII KOCMlll'-ISCKOro Tena C03,Cla8TCS'I 

3q)q)8KTOM r1113n III onpe,C18Jls:18TCS'I paseHCTBOM (18), 1113 (21) ,CIIlS'I cnyyas:i 

HepeilS'ITIIIBIIICTCKOro cpepM111-ra3a 3Jl8KTpOHOB, COOTBSTCTBYIOLJ.\Sro YCilOBIIIS'IM, 

9 



cylJ.leCTBytOlJ.1"1M BHyrp1,1 nnatteT, nonyyaeM Bblp8)1(eH"1H AflH MaCCbl HApa 
nnaHeTbI: 

M pl=?, -( a.::.mp l 3/2 

3AeCb BBeAeHO o603H84eH"1e 

/3 == mx ' 
mp 

rI/2 

mp· /35/2 · 

rAe mp - Macca HYKilOHa (npornHa), 

1,1 KOHCTaHTa 541r ( 7l" )1/2 
't; ==~· - ,:,19. 

P 5 IO 

(22) 

(23) 

8 3TOM paaeHCTBe mx AOfl}KHO COOTBeTCTBOB8Tb cpeAHel/1 Macce "1OHa, 

np"1XOAHlJ.lerocH Ha OA"1H 3!leKTpOH. no3TOMY caMytO 60I1bWyt0 Macey, OKO!lO 

1031
2' AOfl}KH8 "1MeTb nnaHeTa, COCTOHlJ.18H 1,13 4"1CTOro BOAOPOAa. Ha p"1C.3 

noKa3aHa 38B"1C"1MOCTb (22) 1,1 np1,1BeAeHbl MaCCbl nflaHeT ConHe4HO111 C"1CT8Mbl. 

K yKa3aHHOMY npeAeny 6n"13Ka Macca l0n"1Tepa, paaHaH 1,9 · 1030 
2. 3TO 

3HaYeH1,1e cornacyeTcH c paaeHCTBOM (22) np1,1 fJ "'2, YTO roaop1,1T o 

Ae111rnp1,1eao-ren1,1eaoM coCTaae era H.Qpa. Y Apyr1,1x nnaHeT noaepxHOCTHaH 
M8HT"1H He Mana no cpaaHeH"1tO C "1X pa3MepaM"1, 1,1 3TO o6cTOHTe!lbCTBO AenaeT 
paBeHCTBO (22) Cfl"1WKOM rpy60111 O4eHKOll1. TaK, AflH 3eMn"1, HAPO KOTOpo111 

"1MeeT Macey OKOflO 2 • 1027 
2, np1,1 nnornocrn HAPa 102 / cM

3 , cornacHo (22), 
cpeAHHH Macca "1OHa nonyYaeTCH np"1MepHo a ABa pa3a BbJWe, YeM AaeT 6onee 
T04Hblll1 pacYeT [11 ). 3TO HBI1H9TCH cneACTB"1eM TOro, 4TO Tenepb Mbl y4n1,1 
A8BneH"1e Ha HAPO TO!lbKO aneKTp"14eCK"1X C"1fl. KpoMe H"1X 'np1,1MepHO T8KOe }Ke 
A8BneH"19 Ha HAPO 3eMn"1 OK83bJBaeT BelJ.leCTBO M8HT"1"1. Y4eT 3TOfO A8BneH"1H 
yMeHbwaeT 3HaYeH"1e mx 1,1 np1,1aoA"1T K xopoweMy cornac1,1t0 c [11). ,QnH 6onee 

MaCC"1BHblX nnaHeT A8BneH"1e M8HT"1"1 MO}KHO He Y4"1TbIB8Tb, HO AilH 6onee 
nerK"1X 3TOT ac:j:)c:j:)eKT 6yAeT 1,1rpaTb. elJ.le 6onbwyta ponb. 

5.2. Ecn"1 A8BneH"1e Ha BelJ.leCTBO yaen1,141,1saeTCH, TO OHO nepeXOA"1T B 
COCTOHH"1e penHT"1B"1CTCK0111 aneKTpOHHO-HAePHOl/1 nna3Mbl, non1,1TponHblll1 
noKa3aTenb KOTOpo111 paseH 3. YpaBH8H"1e COCTOHH"1H TaKOl/1 nna3Mbl eCTb [1 J 

•. ( 2)1/ 3 4/3 
. 3.7r •Ii •c•r 

p <3l == 4 . m J/ 3 /34 I 3 
(24) 

PaBHOBecHaH Macca 3B83Abl, COCTOHlJ.19111 1,13 penHT"1B"1CTCKOll1 aneKTpOHHO
HA9PHOll1 nna3Mbl, nonyYaeTCH 1,13 (18) 1,1 (24) paBHOl/1 

Mst ==ss -aJ/2. mp 
2· 

/3 
(25) 

10 

3AeCb 6e3pa3MepHbl8 KOHCTaHTbl 

a0 == [ Ii'\]== 1.54. 103
8 

G•mp 
(26) 

( 
5 )1 / 2 

1,1 ss == u ·1r ,,,4_9_ 

C AOCTaTO4HO BbJCOKOl/1 TO4HOCTbtO Macca "13MepeHa AilH 56 ABO111HblX 3Be3A 
[12). CpeA"1 3T"1X 3Be3A "1Met0TCH 1,1 cy6rnraHTbl, 1,1 6enb1e Kapn"1K"1, 1,1 3Be3Abl 
rnaBHOVI nocneAOBaTenbHOCT!,1. CpeAHee 3Ha4eH"1e "1X MaCCbl On"1CbJBaeTCH 
paaeHCTBOM 
< M st >== (0.97 ± 0.05) M0 (M0 - Macca ConH4a). (27) 

L!eHTP 3TOfO pacnpeAeneH"1H (p1,1c.4) COOTBeTcTByeT paaeHCTBY (25) np1,1 fJ = 3, 

T.e. np1,1 OTHOWeH"1"1 4"1Cna HeiilrpoHOB K 4"1CI1Y npoTOHOB = 2. 
5.3. ,QanbHe111wee yaen1,14eH1,1e AaaneH"1H np1,1BOA"1T K TOMY, YTO 
TepMOA"1H8Mv14eCK"1 BblfOAHblMl,1 CT8HOBHTCH HAepHbJe peaK41,11,1 38XBaTa 
HAP8M"1 3fleKTpOHOB (c 1,1cnycKaH"1eM He111Tp"1HO). 3Heprern4eCK8H BblfOAHOCTb 
rnKoro npo4ecca o6ycnoaneHa yMeHbWeH"1eM 3Heprn1,1 aneKTpOHHOro ra3a 3a 
C4eT yMeHbWeH"1H 41,1cna aneKTpOHOB. 3TO np"1BOA"1T K TOMY, 4TO B TaKOVI 
ynbTpapenHT"1B"1CTCKoiil nna3Me ycrnHaan1,1aaeTcH paaHoaecHoe AaaneH1,1e, He 

14 I I 
~ stars -

12 I--'\- - --- ---

10 

8 

6 ,_ ____ _ 

4 !------------------- -~ 

21------

0 
32 33 logM 34 

P"1c.4 r1,1crnrpaMMa pacnpeAeneH"1H no Macce 3Be3A 1,1 nynbcapos, BXOAHlJ.1"1X 
8 ABOJ11Hble C"1CTeMbl. Kp1,1saH - 388"1C"1MOCTb (25). 

no OC"1 a6c41,1cc - norap1,1c:j:)M MaCCbl, OTHeCeHHOVI K 1 r 
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3a8L,1Cfl~ee OT nnOTHOCTL,1 4aCT1-14. YpaBHeH1-1e COCTOflHL-1fl TaKOIII nna3Mbl, B 

KOT6po111 npo1-1cxo.Q1-1T npo4ecc He111TpoH1-1aa41,11,1 se~eCTsa, c:popManbHO 

xapaKTep1,1ayeTCfl non1-1TpOnH
0

blM noKaaarnneM k = -1 1-1 aan1-1cb1BaeTCfl B 81-1,Qe [1] 
ti,.4 

p = . 
(-I) 12-1r2 -(1z-c)3 

(28) 

3.QeCb Ii..., 10-6 apr - paaH1-14a s aHepr1,11,1 1-1cxo.QHOro 1,1 .Q04epHero fl.Qep, 

nony41,1sw1-1xcfl s peaynbTaTe aaxsarn aneKTpoHa. 

B cny4ae ynbTpapenHrns1-1cTcK0111 nnaaMbl 1,13 (18) 1,1 (28) nonyYaeM 

Mqu =Sq·C•cfl/;312 ·rz} (29) 

1 ( 3 )
112 

3.QeCb KOHCTaHTa sq =-
3 

• - ..,6,10-3 . 
41r 21r 

TaK' am KOCML.14eCKL,1e 06beKTbl, COCT0fl~L,1e L,13 ynbTpapenflmBL-1CTCKOro 

aneKTpOHHOrO c:pepML-1-ra3a, L-1X nnOTHOCTb He MO>KeT 661Tb MeHee nnOTHOCTL,1 

penflTL-18L,1CTCKL,1X 3Be3,Q. no,QCTaBnflfl B (29), B Ka4eCTse Ha1-1MeHbWero 

803MO>KHOro 3Ha4eHL-1fl nnoTHOCTb ConH4a y = 1.32 / CM
3 , nony4aeM, 4TO Macca 

arnro o6beKTa: 

Mqu :o; 1046
2 (30) 

np1,1 pa.Q1-1yce Rqu :o; 1015 
cM. 

3TO ,QaeT onpe,QeneHHble OCHOBaHL-1fl OTO>K,QeCTBL-1Tb am o6beKTbl C 

KBaaapaML-1. 

5.4. np1-1 e~e 6onee BblCOKOM ,QasneHL-11-1 se~eCTBO nepexO,QL,1T 8 COCTOflHL-1e, 

KOTOpoe, comaCHO [1 ], MO)KHQ paccMaTpL-1BaTb KaK HepenflTL-1BL-1CTCKL-1111 

BblpO>K,QeHHbllll He111TpOHHbllll c:pepML.1-ra3 C Manoi/I np1-1MeCblO npOTOHOB. 

YpasHeH1-1e COCTOflHL,1fl TaKOro HepenflmBL-1CTCKOf0 He111TpOHHOrO se~ecTBa 

(n) _(3 -1r2)2!3.1z2,y5/3 
P(3/2) -

5 
8/3 

·mp 

,Qnfl nynbcapos, coCTOfl~1-1x 1,13 

He111TpOHHoro c:pepM1-1-raaa, comacHo 

nony4aeTCfl pasH0111 

M~~) = 541r3/2 1z2 yl/2. 
[ ]

3/2 

5. 10112 G mjJ 

(31) 

HepenflmBL-1CTCKOro BblpO>K,QeHHOro 

(18) 1,1 (31) pasHosecHafl Macca 

(32) 

nonarafl era nnoTHOCTb pasH0111 fl.QepH0111, T.e. np1,1 r = 4- 1013 
2 ! cM

3
, 

nony4aeM 

M~~) = 0,42 M0. (33) 
12 

5.5. np1-1 ,QanbHe111weM ysen1,14eHL-1L,1 ,Q8BneHL-1fl He111TpOHHbllll c:pepM1-1-ra3 

CTaHOBL,1TCfl penflTL,18L,1CTCKL-1M, ypasHeH1-1e COCTOflHL,1fl KOTOporo no,Q06HO 

ypasHeHL,1IO COCTOflHL-1fl penflmBL-1CTCKOfO aneKTpOHHOrO c:pepML-1-raaa (24) 

)

1/3 
(3·7r2 ·1z•c•r4/3 

p(J)= 4 m4/3p4/3 . p 
(34) 

,Qnfl He111TpOHHOro c:pepM1-1-raaa napaMeTp /J .QOn>KeH 661Tb paseH 1, HO KaK 

yKa3aHO 8 [1] npl-1 T8KL,1X nnOTHOCTflX He06XO,QL-1MO Y4L-1TblBaTb fl,QepHble CL-1nbl L,1 

c:popMyna (34) np1,1 /J =1 MO>KeT 661Tb cnpase,Qn1-1sa n1-1wb no nopfl.QKY 

sen1-1YL-1Hbl. 

C y4eTOM (18) L,1 (34), Macca penflrnBL-1CTCKOro nynbcapa MO>KeT 661Tb npflMO 

Bblpa>KeHa 4epe3 ML-1p0Bble KOHCT8HTbl 1-1 6y,QeT 3as1,1ceTb TOnbKO OT O,QHOro 

napaMeTpa /J (KOTOpbllll 8 ,QaHHOM cny4ae flBnfleTCfl nO,QfOH04HblM) 

Mt~)=ss·aJ 12 -m~- (35) 

/3 
AcTpOHOMbl C ,QOCT8T04HO BblCOKOIII T04HOCTblO onpe,QenfllOT Macey nynbcapa 

8 TOM cny4ae, ecn1,1 OH BXO,QL,1T 8 ,QBOIIIHYIO CL,1CTeMy. ComacHO [13), TaKL-1X 

nynbcapos o6Hapy>KeHO 16. 111x MaCCbl onL-1CblBa10TCfl 04eHb Y3KL,1M 

pacnpe,QeneH1-1eM (p1-1c.4) 

<M pu >= (1.39 ±0.03) M0 . (36) 

L(eHTP arnro pacnpe,QeneHL,1fl COOTBeTCTByeT (36) npL-1 /J.., 2.4. TaKL-1M 

o6paaoM, npl-1XO,QL-1M K 3aKfll04eHL-1IO, 4TO paseHCTBO (36) no nopfl.QKY sen1-14L-1Hbl 

npaBL.1flbHO onL-1CblBaeT peayflbTaTbl Ha6nlO,QeHL-1111. 

6. KopoTKO ynOMflHeM e~e O HeCKOflbKL,1X acTpoc:p1,131,14ecKL-1X flBneHL,1flX, B 

803HL-1KHOBeHL.1L,1 KOTOpblX pOilb 11113n Tpe6yeT ,QOnOflHL-1TeflbHOro 06,QyMblBaHL,1fl. 

6.1. PocT nnOTHOCTL,1 KBa3apa, CBfl38HHbllll C npoxo>K,QeHL-1eM fl,QepHblX peaK41-1111, 

cornaCHO (29), yMeHbwaeT paBHOBeCHOe 3Ha4eH1-1e era MaCCbl. 3TO, no-

81,1,QL-1MOMY, MO)KeT np1-1BO,QL,1Tb K nornpe L,1M yCTOlll4L,180CTL-1. 8 peaynbTaTe Yero 

KBa3ap MO)KeT pacnaCTbCfl Ha 6onee "Mef1KL-1e" CT86L-1flbHble COCTaBI1fllO~L,1e -

penflrnBL-1CTCKL-1e 3Be3,Qbl. np1-1 aTOM 3anaca se~ecTBa 8 HeM ,QOCTaT04HO ,Qnfl 

o6pa30BaHL-1fl ranaKTL-1KL,1. Cy~eCTBOBaH1-1e MaKCL.1MaflbHOro 3Ha4eHL-1fl MaCCbl 

Ksaaapa (30) H880,QL,1T Ha MblCnb O TOM, 4TO, L,1,Qfl arnM nyTeM, MO>KHO nony4L-1Tb 

OTBeTbl Ha sa>KHble sonpocbl aCTp0c:pL,13L,1KL,1: no4eMy ranaKTL-1KL,1 L-1Me10T 

npe,QeflbHOe 3Ha4eH1-1e Mace, 6nL.13KOe K aTOMY, L,1 no4eMy see caMble KpynHble 

ranaKTL-1KL,1, no ,QaHHblM aCTpOHOMOB, npe,QCTaBnfllOTCfl O,QL-1HaKOBblML-1? 

6.2. no-BL-1,QL,1MOMY, nynbcapbl MOryT 661Tb TeML,1 L,1CT04HL-1KaML-1, KOTOpb1e 

reHep1,1py10T csepX)KeCTKOe KOCML.14eCKOe L,13fly4eH1-1e C aHepr1-1e111 4aCTL-14, 

.QOXO.Qfl~e111 AO 10183B. CornacHo paseHCTBy (17) y nynbcapa no.Q 

nosepXHOCTblO ,QOfl)KHQ cy~eCTBOBaTb aneKTpL-14eCKOe. none C Hanpfl)KeHHOCTblO 

nopH.QKa ~ I o19 B / c.M. 3To none np1,1 cc:pep1,14ecK0111 c:popMe nynbcapa He 6y.QeT 

BblXO,QL,1Tb Hap~y L,1 ,Qnfl BHewHero Ha6fllO,QaTenfl 6y,QeT He o6Hap~L-1MO. Ho 
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spa1.4eH1,1e nynbcapa Bbl30BeT OTKJJ0HeH1,1e OT ccj)epw-mocrn, lit :meKTpw-IecKoe 
none onpeAeneHH0III K0H<j)1,1rypa41,11,1, nponop41,10HanbH0e crnneH1,1 3TOIII 
Heccj)epw-1Hocrn, 6yAeT cy1.4eCTBOBaTb CHap}')Klll lit, KaK Ka)f{eTCSl, 6yAeT 
cnoco6Ho YCK0pll!Tb 4aCTlll4bl AO BblC0KlllX 3Heprn111. 

6.3. OrpaHlll4eHll!e Ha Macey pensirnBlllCTCKlllX 3Be3A, CTa61,1n1,131,1posaHHblX 
3cj)cj)eKTOM rvi3n, A0il)f{H0, n0-Bll!AlllM0My, lll3MeHll!Tb n0AX0A K sonpocy 0 
803MO)f{HQCTl,1 K0IIIlanca np1,1 CTapeHllll,1 }')Ke cy1.4ecrnyto1.41,1x 3Be3A. flAepHble 
peaK41,11,1 ClllHTeaa BHYTPlll 3Be3A A0il)f{Hbl CABlllraTb ll!X paBH0BeCH0e C0CT0SlHllle B 
HanpasneHll!l,1 OT p = I K 6onee BblC0KlllM mx. np1,1 Helll3MeHH0III n0IIH0III Macce 

3TO AOil)f{HO nplllBOAlllTb K BblX0AY 3Be3A l,13 paBH0BeCll!R 4T06bl 803Bpa1.4aTbCSl 
B paBHOBeCHoe C0CTOSlHllle 0Hl,1 A0il)f{Hbl c6pacb1BaTb CB0to Macey, 4TO, no
BlllAlllMOMy, MO)f{eT npo1,1ao111rn no-pa3H0My. Ho nocne BblropaHll!Sl f!AepHoro 
ropto4ero aa C4eT 3cj)cj)eKTa rv13n 0Hl,1 A0il)f{Hbl 0CTaTbCSl CTa6ll!IlbHblMl,1 l,1 
yCTOlll4ll!BblMl,1 np1,1 Ilto601111,1 Aa)f{e Hyneso111 TeMnepaType. 
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BacHJiheB E .. B. 
3neKT})ttt1ecKIDI nom1pmaum1, HH.llyuttpyeMIDI niroTeHtteM 
B MeKT{)OHHO-H,llepHoii nna3Me, 
Ji cmBaHHbie C Heii acTpocpmttqeCKHe scpcpeKThl 

Pl?-98-257 

PacCMOTpeHa sneKTp0qecKID1 nom1pmaum1, B03HlIKaIOll.{IDI no.u .ueiicTBHeM rn:
roTeHmI B MeTanne lI sneKTpOHHO-H,llepHOii nna3Me. TioKa3aHO, qTo npH OTCYTCTBHH 
BHeurnero .uaaneHmI H3-3a cymeCTBOBaHmI HOHHOH peweTKH B MeTannax sneKT})Hqe
CKIDI nom1p03aumI no.u .ueiicTBHeM rnroTeHmI npaKTHqecKH He B03HHKaeT. B oqeHb 
nnoTHOH nna3Me, B KOTOpyio npeapamaeTCH MeTann no.u .ueiiCTBHeM caepXBhICOKOro 
.uaaneHHH, rpaBHTaUmI BhI3hIBaeT CHRbHYID sneKTpHqecKyio nonapmaumo.. 3Ta 
nonapmauHH o6'hHCHHeT B03HlIKHOBeHtte MarnHTHhIX noneii y KOCMHqeCKHX Ten 
H cymeCTBOBaHHe ,llHCKpeTHOro cneKTpa Mace nnaHeT, 3Be3,ll Ji nynhcapoB. B03MO)KHO, 
3TOT 3q:J<peKT .uacT o6'hHCHeHHe B03HHKHOBeHHIO CBepX)KeCTKOro KOCMHqecKOro 
mnyqeHHH. 

Pa6oTa BhlilOnHeHa B Jia6opaTOpHH Heii:TpOHHOll <pH3HKH HM. 11..M .. cI>paHKa 
OH51H H HHCTHTYTe q:JH3HKO-TexHHqecKHX npo6neM. 

Coo6meH11e Om.emrneHHOfO IIHCTl!l)Ta ll)lepH!,IX IICCJie)lOBaHIIH. )ly6Ha, 1998 

flepeao.u aBTOpa 

Vasiliev B.V. 
Astrophysical Effects of the Gravity-Induced Electrical Polarization 
in Plasma 

Pl?-98-257 

The gravity-induced electrical polarization in metal and electron-nuclear plasma 
is considered. In metals the electrical polarization under the action of a gravitation 
practically does not arise. In very dense plasma, to which the metal under the action 
of the superhigh pressure turns, the gravitation causes a strong electrical 
polarization. This polarization explains the occurrence of magnetic fields of space 
bodies and existence of a discrete spectrum of masses of planets, stars and pulsars. 
Probably this effect can explain the occurrence of the high energy cosmic radiation. 

The investigation has been performed at the Frank Laboratory of Neutron 
Physics, JINR and at the Institute of Physico-Technical Problems. 
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