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MexaHH3M B03HHKHOBeHH~ 3neKTpHqecKon. non~p~3aUHH, 

HHJ(YUHpOBaHHOH rpaBHTaUHeH ( 3m1T) B MeTanne npH HOpManbHbiX 

.nasneHH~x. Heo.nHoKpaTHO paccMaTpHBanc~ paHee £1-61. OcHOBHOH 

uenbn HacTo~men pa6oThl ~Bn~eTc~ nonyqeHHe oueHKH·Ha s~nHqHHY 

3llllf B MeTanne, Haxo.n~meMc~ npH-csepxBhlCOKOM .nasneHHH BHYTPH 

KOCMHqecKHX Ten. 

ll3 06mHX , npHHUHnOB KnaccHqecKOH H KBaHTOBOH ·MeXaHHKH 

Bb!TeKaeT, qTo 3HepreTHqeCKHe. . COOTHOWeHH~ . B paBHOBeCHhlX 

MHOroqacTHqHblX CHCTeMaX perynHpyDTC~ TeopeMOH BHpHana, 

snepBbie ycTaHosneHHOH. Knay3HycoM, [ 7-81. 8 qacTHOCTH, ,, .nn~ 

'MeTanna, B KOTOpOM qacTHUhl B3aHMOJ(eHCTBYDT no KynoHOBCKOMY 

3aKOHY H3 TeopeMbl BHpHana cne.nyeT, qTO 

2<Te+TiL = -U. ( 1 t 
3.necb · 

U-noTeHUHanbHa5t 3HeprH~ . B3aHMo.neiiCTBH~ 3neKTpoHOB , H 

HOHOB; · ·· · :· 

Te H Ti - KHHeTHqecKHe 3HeprHH 3neKTpoHoB H HOHOB. 

T. K. · Macca 3neKTpoHa npeHe6pexHMo Mana no cpasHeHHD· cMaccon 

HOHa 

" me<<mi, (2.) 

KHHeTHqeCKOH 3HeprHeH H~HOB MOJKHO npeHe6peqb, H nonHa~ 

3HeprH~.CHCTeMhl-COI"JiaCHO TeopeMe BHpHana eCTb· 

€t= Te + u· = -Te. (3) 
lfT06hl onpe,neJIHTb ,neHCTBHe · rpaBHTaUHH Ha MeTami B ·. · qHCTOM 

sli.ne, HCKnnqHs BnH~HHe TennoBhlX 3~~eKTOB, 6y.neM nonaraTb ero 

TeMnepaTypy paBHOH HynD. Cpe,nH~~ KHHe~HqecKa~ 3HepfH5i 

3neKTpOHOB B MeTanne onpe.nen~eTC~ , HX 3HeprHeH . WepMH H 

n03TOMY nponopUHOHaJibHa nnOTHOCTH qacTHU · n B ,· CTeneHH 2/3. 
fioTeHUHanbHa~ ,3HeprH~ qacTHU;·' B3aHMO,neitCTBYDmHX · no · 

KynoHOBCKOMY 3aKOHy, nponopUHOHanbHa nl/~ • .. 8 .. • npHCYTCTBHH 

BHeWHero .nasJieHH~. npHBO.nKmeM K · · .ne~opMaUHH cxaTH~ ( n> no) , 
nonHa5t··3HeprH~ MeTanna [ 81 .. · , 

·€t='·T +_U = -3/5 Niz·:·Ei'l [2Cru/n~> 113 - <mlno> 213
]. <4>· 

3.necb · ·-, . .. "" · · · · '' ·· · -······· _,.,_. 
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N L - 'lJHCno HOHOB; 

Z ..., 3apR,D; HOHa; 

nt=Nt/V - KOHUeHTpaUHR HOHOB; 

3Ha'lJKOM o 0603HatJeHbl BenH'lJHHhl, ~xapaKTepH3YIOIII,l1e MeTaJin B 

He,D;e~OpMHposaHHOM COCTORHHH. 

flpH ManbiX 

OTpHUaTenbHa,H 

,D;aBneHHRX, 

HOHhl c 
KOI',D;a n:=no, 

oneKTpOHaMH. 

nonHaR 3HeprHR 

o6pa3yiOT ~o6IeyiO 

caMocornacosaaayiO noTeHUHanbHYIO · .51My. CymecTsosaaHe HOHOB ·11: 

oneKTpOHOB B TaKott· .51Me n03BOn.51eT:Bhipa3HTb ycnOBHe paBHOBeCHR 

MeTanna B none CHnhi T.51JKeCTH B BH,Ite .ItBYX He3aBHCHMbiX 

ypaBHeHHH: . OT,D;enbHO · 3anHCaTb paBHOBeCHe HOHHOH pe'weTKH H 

OT,D;enbHO paBHOBeCHe oneKTpOHHOI'O ra3a s· none HOHOB, 

BblpaJKa.51 HX B BH,Ite nOCTORHCTBa COOTBeTCTBYIOIII,l1X 

aneKTpOXHMHtJeCKHX noTeHuHanos. TaKHM · o6pa3oM, · npouecc 

,D;e~opMaUHH MeTanna CHnaMH TRI'OTeHHR MOJKHO paCCMaTpHBaTb, KaK 

6bl pa3,D;enHB Ha ,ltBa 3Tana: Ha nepBOM - CHJihl TSU'OTeHH$1 

~e~opMHpyiOT HOHHYIO peweTKy, · a Ha BTOpOM - 3JieKTpOHbl 

nO,Il;CTpaHBaiOT CBOIO nnOTHOCTb no,D; . nnOTHOCTb HOHOB TaK, 'lJT06bl 

no B03MOJKHOCTH COXpaHHTb noKaJibHYIO 3JieKTpOH8HTpanbHOCTb, 

T. K. OTKnOHeHHe OT oneKTpOHeHTpanbHOCTH se,neT K 

,D;ononHHTenbHOMY .: .·. pocTy oHeprHH. B pe3ynbTaTe 

oneKTpOHeHTpanbHOCTb BCe-TaKH HapyrnaeTC$1, . HO · B . O'lJeHb . ManoH 

cTeneHH, -~"'H · BHYTPH MeTanna • B03HHKaeT oqeab Manoe 

3JI8KTpH'lJeCKOe none C HanpRJKeHHOCTbiO ... 

E == -rg/en, ·, .. (.5) 

I',D;e ·, '( - nnOTHOCTb MeTanna, '· ·. 

g ·~- ycKopeHHe CHJibl TRJKeCTH,. 

,:; e :7 ,3ap.51,D; .oJieKTpoaa. 

C ·; yq:eTO~. _ ,D;e!iC':['BHR .. 3JleKTpH'lJeC~OH .' nOJIRpH~al{HH Ha· oJieKTpOHHYIO 

no,D;CHCI~MY .:;3anHmeM ee ycno_BHe· pa;BJIOBeCHR· B BH,D;e 

·, ~. · . · '···'· ~e- -:e(/> =.copst. _. . , <6>-
llpSIMbit.f ,D;eHCTBHeM TRI'OTeHHR Ha 3JleKTpOllb,l .Mbl npeHe6per.aeM. 

JlnR !fOHHott . clicTeJ..!hl .. B . rpaBHTaUHOHHOM none c yqeToM B03MOJKHoro 

B03~~~HO~eHHR 3JieKTpH'lJeCKOH nonSipH3aUHH HMeeM 

2 

~.+ m~+ e~ = const. 
l 

(7) 

3,D;ecb 

~~ - XHMnOTeHUHan HOHa B peWeTKe; 

~ H ~ - noTeHUHanbl ,D;eHCTByiOmero rpaBHTaUHOHHOI'O nonR H 

'HH,D;YUHpoBaHHOI'O oneKTpHtieCKOI'O nonR. 
ITo.nettcTsosas .Ha ypasaeHHR · ( 6 ~ H ( 7) onepaTopoM 'V. nonyqaeM 

CHCTeMy, OnHChiBaiOieyiO paBHOBecHe CHn B MeTanne: 

'VJ.Le+eE=O 
'VJ.Li -mg-eE=O 

3,D;ecb· 

(8) 

g = -\I~ - ycKopeHHe CHJihl· T.51JKeCTH. 

CtJHTaR MeTann aneKTpoaettTpanbHbiM s aynesoM npH6nHJKeHHH· H 

nonaraR 

nonytJHM 

H 

.. 

ne:=m:=n, 

Ql!e'i7n = -eE , an. .· 

ruti 'V~ .= mg + eE 

·d .· ... . an (j..te+,.u) 'Vn = mg . 

(9) 

(10) 

·(11) 

ITo onpe,D;eJieHHD MO,D;Yllb ynpyroro: CJKaTHR HOHHOH pemeTKH : . 

: •. · ... < '· · Bi=n2 .g~1 .-·· · ·.. ·(12>' 

H MO,D;YJib ynpyroro CJKaTH$1 oJieKTpOHHOI'O ra3a ' '' 
(13) 

; Be = .n2 ~¥/~. · 
.UnR MeTanna 2 · d · . . . 

B = Be + Bi = n an (J.Le+J.Li). ( 14) · 
ilO,D;CTaBHB · :o'rH'. BblpaJKeHHR ':8 .. ypaBHeHHR ( 8), '' nonyqaeM, qTO 

non.51 BHYTPH l.leTaJina•(s'cornacHH HanpRJKeHHOCTb oJieKTpH'lJeCKOI'O 

C oueHKOH (5)) 
; .':' iE = '- ~e_meg . '· ::: (15) . . . ' . 

3TOT pe3yJibTaT .51BJIR9TCSI CJie,D;CTBH9M TOI'O, qTO _HOHbl B M~TaJIJI9 
3aKpenneHbl B HOHHOH peweTKe, a 3Jl9KTpOHHbiH ra3 B ~epy'c~oeii 
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ynpyroCTH CB060~HO CMell.laeTCR OTHOCHTenbHO peweTKH. Cne~yeT 

OTMeTHTb, tiTO HanpRJKeHHOCTb, onHChiBaeMaR paBeHCTBaMH ( 15) 
( HnH ( 5) ) , CTOnb Mana, tiTO li3MepHTb ee HeB03MOJKHO. 

llo-~pyroMy 06CTOHT ~eno npH ~eHCTBHH rpaBHTaUHH Ha 

MeTann, HaXO~Ril.lHHCR npH CBepXBbiCOKOM ' ~aBneHHH. ,lleitcTBHe 

CBepXBhiCOKOr'O ~aBneHHR MOJKeT npHBeCTH K TaKOMy ysenHtieHHKJ 

nnOTHOCTH Bell.leCTBa, npu KOTOpOM era nonHaR 3HeprHR, - B 

COOTBeTCTBHU C paBeHCTBOM ( 4) ,.• CTaHeT nonoJKUTenbHOH l1 MeTann 

nepeit~eT B COCTORHUe, KOTOpoe Mhl - 6y~eM Ha3biBaTb XOnO~HOit 

CBepxnnOTHOit nna3MOH. B 3TOM COCTORHHH 3neKTpOHHb!H ra3 6y~eT 

y~epJKUBaTbCR CTeHKaMH, C03~aK>Il.ll1Ml1 BHeWHee ~aBneHUe. 3a CtieT 

~eitCTBUR KynOHOBCKHX CHn B6nl13U HOHOB -6y~yT CYI!.leCTBOBaTb 

o6naKa 3neKTpOHOB npOBO~HMOCTH, o6pa3yR KOMrrneKCbl UOH-

3neKTpOH, HO UOHHaR peweTKa 6y~eT OTCYTCTBOBaTb. B uenoM 

MeJK~Y TaKUMU KOMnneKCaMH 6y~yT ~OMHHHpOBaTb CUnhl 

OTTanKHBaHUR. B 3TOM COCTORHHH nonHaR 3Heprl1R MeTanna, 

noMell.leHHoro B none TRroTeHnR, 6y~eT onpe~enRThCR cyMMoit era 

rpaBnTaunoHHott, 3neKTpHtiecKott H BHyTpeHHett Cynpyronl 3Hepruu 

t5Ca>: 
gt = 112 al/1 + 112p¢ + f5Cr> . C16> 

llpu . 3TOM BKJia~ 3JieKTpOHOB B , rpaBHTaUHOHHYK> It HOHOB BO 

BHyTpennnn 3HeprHH MOJKHO He ytiHThlBaTb. 3JieKTPHtiecKaR 3HeprHR 

6y~eT BOSHKKaTb 3a-,ctieT- 110Teplt HOH-3JieKTpOHHhlMH KOM!1JieKCaMH 

MaJIOit- tiaCTH 3apR~a HX 3JieKTpOHHb!Ml1 06JiaKaMH. ll03TOMY B 

~aHHOM CJiytiae 

ll¢ = - 4rrp 
p = (e - qe)n 

3~e·cb 

(17) 

Cl8> 

- e·H qe- 3apR~ HOHa H 3JieKTpOHHOr'O 06JiaKa, 3KpaHHPYK>Il.ler'O HOH; 

n - 11JIOTHOCTb HOHOB. 

B3RB npoH3BO~Hyn oT noJIHott 3HeprHH 

of5t= ,1, + QQ. ¢ + ot5<a> or. . Y' .· or _ or-
It YtiHTbiBaR, tiTO 

4 

(19) 

p = a o~~r>_ t5Ca>; 

B npo~nonoJKeHnn, tiTO 

0~. = ___1!_ • --or- ~, 
'iJ of5~rl= ~ - r a 

p = Canst a , 

C20) 

(21) 

nonyqaeM ypasHeHne paBHOBecnR ~nR xono~Hoit nna3Mhi: 

ag = 'iJpe: + pE . C22) 

3TO ypaBHeHUe BMeCTe C ypaBHeHHRMli ( 1 7) l1 ( 18) 

orrHCbiBaeT · nose~eHne s none cnn TRJKeCTH KOMnneKcos, 

o6pa3yK>Il.lHXCR 3a CtieT. B3aHMHOr'O npHTRJKeHHR HOHa l1 3neKTpOHa 

npH Cyll.leCTBOBaHHH OTTanKHBaHHR MeJK~Y CaMHMH KOMnneKCaMH. 3TO 
' ' . 

ypaBH8Hlte npHM8HliMO l1 K nnOTHOH nna3Me, l1 K pa3peJKeHHOit 

nna3Me, no3TOMY He rro3sonReT cpa3y riony4HTh oTseT: · KaK~R 
'. ; , . ' . ~ . 

3neKTplttieCKaR nonRpl13aUHR B03Hl1KHeT B KaJK~OM cnyqae. 

Mcxo~R H3 Toro, 4TO BHYTPH 3neKTpOHHoro ra3a rroTeHuHan 

HOHa cna~aeT C paCCTORHiteM no 3aKOHY ~KaBhl C ~nHHOit 

3KpaHHposaHHR A 
.¢ = ez exp C-r/Al 

.. . . . - . . . r . . -
(23) 

MOJKHO 3anitcaTb Bb!paJKeHite ~nR nnOTHOCTH 3neKTpOHHOr'O ra3a, 

HaXO~Ril.ler'OCR MeJK~Y ~BYMSI coce~HHMH HOHaMH, pacnonoJKeHHbiMH Ha 

paCCTORHHH a: 

nCr) = _1_- .. :[ .. e:-r/A + e-(a-rl/A .] 
4rrA2 r · - a-r . 

3Ta nJIOTHOCTb B o6nacTH "xsocTa" pacnpe~eJieHHR Ha 

paccTosmuu x aT TotiKH R=a/2 

n<x> = e-R(A [ 
·2rrRA 2 l 

x2 ] • 
+~. 

(24 

MaJIOM 

(25) 

CMell.leHHe HOHa no~ ~el!cTsHeM rpaBHTaUHH oTHOCIITenhHO ero 

paBHOBeCHOr'O nonoJKeHIIR B 3neKTpOHHOM ra3e, KOTOpblit 

tPHKCllpOBaH . CTeHKaMII," npHBO~HT - K B03HllKHOBeHHK> ~BYX 
MexaHH3MOB B03Bpall.laK>Il.lHX' cnn. 'llepBbiit csR3aH • c - oTTanKnsaHHeM 

. 
11XBOCTOB II 3neKTpOHHbiX. o6naKOB MeJK~Y HOHaMn. BTopoil - - co 

. CMell.leHHeM . HOHa OTHOCHTenbHO 3aKpenneHHOr'O' .. c'TeHKaMH 
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sneKTpOHHOrO ra3a nOCTORHHon nnoTHOCTH 

n = e 

T.K ~nHHa sKpaHHposaHHR 
A. ~ R 

e -RIA. 

2rrRA.2 

TO ~asneHHe sneKTpOHHoro ra3a 

(26) 

(27) 
B o6nacTH 11XBOCTa" 

pacnpe~eneHHR Ha ManoM paccTORHHH x OT TOtiKH R=a/2 no 

nopR~KY BenHtiHHbl B COOTBeTCTBHH C ( 25) 

2 2 
px ~ neEF [1 + _L J 513 ~ nEF [1 + 5x J 

R 2 3R2 (28) 

n - cpe~HRR nnoTHOCTb sneKTpOHHoro ra3a. 

Jl03TOMY CMeiUeHHe HOHa Ha Manoe paCCTORHHe X OTHOCHTenbHO 

CBOHX COCe~en nOBbiCHT . C O.IJ;HOA CTOpOHbl HOHa I1 yMeHbWHT C 

~pyro!l ero cTopoHbi ~asneHHe Ha senHtiHHY 

x2 
l1px ~ ii EF -

a2 
(29) 

tiTO npHBe~eT K nORBneHHIO B.03BpamaiOIUen ( 06'beMHOH) CHnbi 
A 2 2 

'i7p ~ ~ ~ _e_ n c-L) 
a a2 a 

(30) 

3neKTpHtieCKaR CHna, CBR3aHHaR CO CMeiUeHHeM HOHa OTHOCHTenbHO 

l.{eHTpa sneKTpOHHOro o6naKa nOCTORHHOH nnOTHOCTH n Ha 

paccTORHHe x, no nop~.n;Ky senHtiHHbl pasHa 

2 -
pE ~ e 

2 
n ( ~ ) . ( 31> 

a 

B · CB~3H c TeM, tiTO x< <a, B paccMaTpHBaeMoM cnyqae 

csepxnnoTHoit nna3Mbi cunon (30) MOJKeM npeHe6petib, 11 BMecTo 

<22) nonytiHM 

rg - pE = o . <32> 

TaKHM o6pa30M, B nnoTHoit xono~Hoit nna3Me, Haxo~~mell:c~ no~ 
~encTBHeM CBepXBbiCOKOI"O BHewHero .~asneHH~. nnOTHOCTb 

3neKTpOHHOit KOMnOHeHTbl TaK BenHKa, tiTO HMeeT nOCTO~HHYIO 

BenHtiHHy Be3~e, KpOMe 6muaitweit OKpeCTHOCTH HOHa. JlpH 3TOM 
nepeKpbiTHe "xsocTOB" 3neKTpOHHoA nnoTHOCTH He HrpaeT 

6 

·t 
) 

!.f 
\\ 

3aMeTHoit ponH B onpe.n;eneHHH nonoJKeHH~ HOHOB. Mx · nonoJKeHHe 

BHYTPH o6'beMa 6y~eT onpe~enRTbC~ TOnbKO 3neKTpHtiecKofi cHno:n, 

KOTopa~ H 6y~eT B COOTBeTCTBHH C paBeHCTBOM ( 32) 

KOMneHCHpOBaTb ~eitCTBHe T~rOTeHHR Ha HOHbl. 

HanpgJKeHHOCTb 

MOJKeT 6b!Tb OtieHb 

nong, COOTBeTCTBYIOIUaR 

6onbwo:n, T.K. B 

paBeHCTBY (32),. 

COOTBeTCTBHH· C 
onpe~eneHHRMH 3neKTpO~HHaMHKH 

di v E = 4rrp, 
I1 p onpe~enReTCR paBeHCTBOM ( 18) . 

(33) 

1b-3a Toro, tiTo 

rpaBHTal.{HOHHaR CHna MHOrO cna6ee 3neKTpHtieCKOH, OTKnOHeHHe 

OT 3neKTpOHeiiTpanbHOCTH KOMnneKCa HOH-sneKTpOH 6y.n;eT OtieHb 

ManbiM. TaK, B 3eMHOM rpaBHTaUHOHHOM ·none senHtiHHa 

OTHOCHTenbHOrO 3apg~a COCTaBHT BCero 

(e-qel ~ 10-15 
e 

(34) 

HO 3a CtieT TOrO, tiTO pa3Mepb1 KOCMHtieCKOrO Tena orpOMHbl, 

oqeub senHKa 6y~eT H pe3ynbTHpynmag ~anpRJKeuuocTb nonR. 

EcnH pa3Mep Tena R 11 MeJKaToMuoe paccTORHHe a, TO oua 

npHMepHo B R/a pa3 npeBbiwa'eT uanpRJKeuuocTb nong, onHCbiBaeMyiO 

paseHCTBOM <15). Ho B03HHKaeT TaKoe cHnbHoe none, Kor~a ua 

MeTann .~eitCTBYIOT O~HOBpeMeHHO O~HOpO~HOe CBepXBbiCOKOe 

~asneHHe cJKaTHR H TRroTenHe. llonytiHTb TaKoe ~asneHHe, 

KOTopoe ysenHtiHBano 6bl nnoTHOCTb semecTBa npHMepHo B 8pa3, 

KaK 3TO Heo6xo~HMO ~ng nepeso~a 

COCTORHHe CO I" naCHO ypaBHeHHIO ( 4) , B 

ueso3MOJKHO. O~HaKo 3TOT 3~~eKT ~onJKeH 

KOCMHtieCKHX .. 06'beKTaX. . 

MeTanna B nna3MeHHoe 

na6opaTOpHbiX ycnOBHRX 

RpKo npogsnRTb ce6g B 

YtiHTb!BaR, tiTo ycKopeHHe cHnbl TRJKeCTH CBR3auo c 

nnoTHOCTbiO semecTBa cooTHoweHHeM, no~o6HbiM: (33): 

4rr G r = - div g , (35) 

113 3THX paBeHCTB, B COOTBeTCTBHH C (21), nonyqaeM 
.. P = c112r . • <36> 

B pe3ynbTaTe 3~~eKTa 311Mr BHYTPH KOCMHtieCKOro Tena, r~e 

semecTBO no~BeprHyTO ~eHCTBHIO CBepXBbiCOKOrO ~aBneHHR, ~OnJKHO 
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B03HHKHYTb sneKTpHtieCKH 3ap~XeHHOe ~~po · C o6~eMHon 

nnoTHOCTbD nonoxnTenbHoro 3ap~~a p, onpe~en~eMOH paseHCTBOM 

( 36), H COOTBeTCTBYD!liHH OTpHI~aTenbHbiH nosepXHOCTHbiH 3ap~~ Ha 

rpaHH~e ~~pa, o6ecnetiHBaD!liHH sneKTpnqecKyn HetiTpanbHOCTb 

Tena KaK ~enoro (10,.121. Bpa~eHHe BOKpyr CBOeH OCH TaKoro B 

~enOM sneKTpOHenTpanbHOrO KOCMH'lJeCKOrO 06~eKTa npHBe~eT K 

B03HHKHOBeHHD y Hero MarHHTHOrO MOMeHTa.~. nponop~HOHanbHOrO 

MOMeHTY Bpa~eHH~ ~~pa. .l[n~ KOCMH'lJeCKHX Ten, HMeD!liHX 

~OCTaTO'lJHO 6onbWHe pa3Mepbl, pa~HYC ~~pa MOXeT He CHnbHO 

OTnHtiaTbC~ OT BHeWHero pa~Hyca Tena. .l[n~ TaKHX KOCMH'lJeCKHX 

Ten MOMeHT spa~eHn~ ~~pa 6y~eT no nop~~KY senHtiiiHbl cosna~aTb 

c MoMeHTOM spa~eHH~ scero Tena L. B pe3ynbTaTe rupoMarHHTHbie 

OTHOWeHH~ ~n~ 3THX TeJI ~OnXHbl 6biTb 6nH3KH K yHHBepcanbHOH 

BeJIH'lJHHe 

p/L ~ G112/3c (37) 

3HatieHU~ ~( L) ~n~ BCeX KOCMH'lJeCKHX Ten, ~JI~ KOTOpbiX OHU 

U3BeCTHbl 

MacwTa6e 

cero~H~, noKa3aHbl .Ha piiCYHKe B JIOrapHWMH'lJeCKOM 

£111. Ha 3TOM pucyHKe wTpnxnyHKTHpHoti nnHneti 

noKa3aHO OTHOWeHUe ( 37) , cnJIOWHa~ JIUHU~ noJiytieHa MeTO~OM 

HanMeHbwux KBa~paToB II3. Ha6niO~aeMbiX ~aHHbiX. KaK su~Ho U3 

. 3Toro . pucyHKa, c norapnwMntiecKoti TOtiHOCTbiO rupoMarHHTHbie 

OTHOWeHn~. 6nu3Kne K yHnsepcaJibHOMY 3HatieHim G112/3c, 
~eHCTBUT-enbHO UMeiOT BCe KOCMU'lJeCKUe TeJia. 3aMeTHO Bbina~aeT 

TOJibKO JlyHa, pa3Mepbl KOTOpOH cnUWKOM Manbl U, COOTBeTCTBeHHO, 

Mano BHyTpeHHee ~asneHIIe. 

Cne~yeT OTMeTHTb, tiTO paccMoTpeHHbiH MexaHH3M 

B03HUKHOBeHn~ BHYTPH KocMntiecKnx o6~eKTOB 8llHr cornacyeTc~ _c 

noJiyqeHHbiM HaMU paHee BblBO~OM 06 3HepreTUtieCKOH BbirO~HOCTU 

cy~ecTsosaHn~ ::meKTpnqecKon non~pu3aQnn BHYTPH KOCMHtieCKHX 

06~eKTOB ( 9-12]. 
ABTop BbipaxaeT HcKpeHHIOIO 6Jiaro~apHocT_b 11. A. MaKcnMosy, 

B. _11. 11I06ownQy H B. E. llpiie3xesy 3a MHoroqucJieHHbie o6cyx~eHII~. 

. npuse~wHe K yTotiHeHim npuse~eHHbiX, pactieTOB. 
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.Ha6nn~aeMbie , ' 3HatieHU~ MarHUTHbiX, MOMeHTOB 
'·· ''-' ,; 

itieCKHX Ten B 3aBUCUMOCTU OT lfX yrJIOBbiX !-fOMeH~_QB. 

.llaHHbie npu~e.zieHbi B J!orapnwMntiec!CoM.,~MacwTa6e. __ no 

Op~HHaT - JiorapUWM. MarHUTHOrO MOMeHTa, OTHeCeHHOrO K 

.t
3

; no ocu a6c~ucc - norap·~WM ·yrnosoro MOMe'H-i-a: spa~eHHR, . - . - ' . . 
::eHHoro K spr ·c. 

lJITpHxnyHKTHpHa~ nUHU~ - pe3ynbTaT pactieTa no WOpMyne 

3c, cnnOWHa~. JIUHH~ - · -pe3ynbTaT WHTl!pOBaHU~ no 

O~aeMbiM 3HatieHU~M 
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