
P2 - 11589 

H.E.*HAKOBa, H.n . HeAH~Kos, B.A.PocToBQeB 

0 rPAHHUAX nPHMEHHMOCTH 

3KCllEPHMEHTAnbHOrO METO~A HCCnE~OBAHHH 

CHnbHhlX rPABHTAUHOHHhlX nonEM 

1978 



P2 - 11589 

H.E.Iw~Kosa, H.n.He~HAKOB, B.A.PocTosQeB 

0 rPAHHUAX OPHMEHHMOCTH 

3KCOEPHMEHTAnbHOrO METO~A HCCnE~OBAHHH 

CHnbHMX rPABHTAUHOHHMX nonEA 



lKaJu<oaa 11.E., Hellsnxoa 11.n., PocToauea B.A. P2 - 11589 

0 rpaaauax npaMeHBMOCTB axcnepaMeHTan&aoro Merona 
HCC118.D.OB8HHSI CHnhHbiX Ip8BHT8UHOHHhiX nonel: 

Hccne.ayJOTCB npanaBHhi& canhl, .aeAcrsyJOwae aa aosn. B none Wsapu
wan&.aa npa soo6pa~aeMOM axcnepaMeRTe no nposepxe reopaa canbHhiX rpa
BBTSUBOHBhiX nonel. Uenb pa60Thi- HCCnenoaaT& 88 K8KO& paCCTOKHBe OT 
U8RTp8 rp8BBT8UBOHROro nonH MO*HO np&6nH3HTb SKCDepHM8HT8nbHY~ yCTa
ROBKY C T&M, l:{T0«5bl OKS He 6hlna p830pB8H8 npan&BllbiMH canaMB. noK838HO, 
l:{TO 30Hll 15y.aeT p830pB8H, ecnH p&llBYC ero Opt5HThl MQK&me HSKOTOporo 
KpBTB'I&CKoro, llnB K&ITpOHHOll 3B83llbl C M8CCOl! M•IM® STOT KPHTK'IeC

KHll p8llBYC paB&H DHTB ee WBBpllWBnhllOBCKBM P8AHYC8M, 
PacqeTN npoaollanac& a TeTpaaaoM ~opManaaMe c npaMesesaeM cacTe

Mbi 8H811HTH'18CKBX npeol5p830B8HBll Ha 38M, 

Pa!Sora BblnonHeHe B ila6opaTopaa Bbi'IBCIIHT&nhHoll TeXHBKH H 

8BTOM8TK38IIHB 0115111, 

Coo6111eKae 06b&liKR8HKOrO HHCTH'Ij'T8 !IJlepKblX KCCII9llOB8HHll, lly6Ka 1978 

Zhidkove. LE., Nedyalkov I,P,, Rostovtsev V.A. P2 - 11589 

On Applicability Limits of the Exper !mental Method for 
Investigating Strong Graviational Fields 

Mechanical effects of tidal forces on the physical apparatus 
exploring strong gravitational fields are investigated. The stresses 
in probes orbiting in circulare orbits around neutron stars or black 
holes are calculated, It is shown that a probe of about 10 em in 
dimension will be destroyed by ~dal forces if the orbiting radius 
is 5 times less than the SchwarzschUd radius of the star. The 
computer symbolic evaluation were us ed, 

The investigation has been performed at the Laboratory of 
Computing Tee hniques and Automation, JINR. 
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e 1978 06t.MBB6BBbll BBC'I'IIJ'y7' B/lapBblJC BCCileJlOIJIJBBI /J.y6BIJ 

§ I. BBe,lleHHe 

B nocne~ee BpeMH BOnpoe o6 8KenepKMeHTaHbHO~ npoBepRe o6-
me~ TSOpKH OTHOeHTS~HOeTR (QTO) eTaHOBRTeH Bee 6o~ee aKTYaHbHHM. 
llpR EH3HR 8~Te~a ero TeOpHR no~TBe~eb TO~bRO TpeMfl ~eK
TaMR - KpaeHHM eMemeHReM, OT~OHeHReM ~e~ B rpaBRTauROHHOM no
~e COHHUa R eMemeHReM nepzre~ MepRYpHR. Bee 8TH ~eKTH CBH3aHH 
CO ~6HM rpaBRTauROHHHM no~eM COHHUa, npzqeM 0 B03MOXHOCTR npo
BepRR OTO B yc~oBRHX c~HHX rpaBRTauROHHHX no~e~ ~axe R He roBo
PMOCb. CeRtl:ac no~ollteHRe pe3KO H3MeHHHOCb, KpoMe HOBoro, treT
BepToro a@leKTa - 3aMe~eHHR ~o8xa oT MePRYPHR - Ha noBeeTrte 
~Hft CTOMT 00Hbill08 qMCHO ~pyrMX 3KCnepKM8HTOB HHM 3~6KTOB ~HH npo
BepKM QTO B yCHOBMftX CHaOoro rpaBMTaUMOHHOrO noHft/l{KpoMe TOrO,MH 

MM68M y~e npoeKTH ~HH npoBepKM OTO B ycHOBHHX CMHbHHX ITOHeR KOCBeH
HO, nyTeM MCCHe~OB8HHH ITYHbCapOB M npM ITOHCKe qepHNX ~Hp.HeKOTO
puii: cBeT Ha B03MOlltHOCTR OTO o6'LIICHRTb c~HHe rpaBHTauROHHHe no
~ npo~ RCC~e~OBaHHR no KOCMO~OrHR, HaiTpRMep, H3ytreHRe pe
~KTOBOrO R3~6HHR, napaMeTpH KOTOporo COr~eyroTCH e BHBO~aMR 
OTO o 6oJil>llloM BspuBe, np:e: KoTopoM cymecTBeHHyro po~ zrp~ c~
HHe rpaBRTamiOHHHe no~. Ho,RaR oTMetreHo BHille, 8TH cnoeo6u npoBep
RR OTO - KOCBeHHHe. Me~ TeM HHTepecHo o6cy~Tb np~~bHHe 
B03MOXHOCTH npoBepRR TeOpHR eMbHHX rpaBRTauROHHHX no~eit 8RCITepR
M8HTa.Jll,HO, HaiTpRMep, npR nOMOml'! 30~, KOTOplffi ~mteTM B C~HOM 
no~e lJIBapi.OliRJ[:b,D;a, BH3BaHHOM ~60 Heii:TpoHHOH 3Be3~0H, ~60 trepHo!ti 

~poit. 
Ue~ HaeTOHme!ti pa60TH - RCMe,IJ;OBaTb 1 Ha RaROe paeCTOHHl'I8 OT 

U8HTpa rpaBHTauROHHOrO no~ MOlltHO npR6~3RTb 8KenepRMeHTaHbayD 
yeTaHOBRY e TeM, 'IT06H OHa He 6H~ pa30pB8Ha npMRBHHMR e~, 
KOTOpHe oqeHb B6HMKH, a B HeKOTOpHX TOqKax MOryT npHHHMaTb R 

6eeKOHetrHOe 3HatreHRe. 
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B pa6oTe 6y~eT noKa3aHO, ~To ~opaTopHH paaopBeTca, ecnH 
pamcyc ee op6:a:Tli MeH:r:.me HeKoToporo KPRT~ecKoro Rc -"p8,11,1!yca 
~OCTYITHOCT:H", KOTOPHH B Tl!n~ ~ paBHReTCH H6CKOXDRHM 
mBap~mHBL~OBCKRY pamlyCaM, 0TM6Tl!M, ~TO Ha TaR Ha3UBa6MHX Kpyro
BUX cboTOHHUX Op6l!Tax C pamlyCOM B ITOJITOpa IIIBa.p~OBCmDC paJti!Y

ca npRXRBHUe CRHU CTaHOBHTCR 6eCKOHe~. 
Ilp:a: ~CJiemm: npRXRBHUX Cl!JI ITOHa,!tOOHTCR poTanHOHHUe Koe<WJR

D;H6HTli Plltm Jll T6Tpamme KOMliOH6HTli T6H30pa Pm.fs.Ha. OnpelJ;eJieime 
8THX IJelllli1II!H npHBO,IIHT K rpoM03~ Blllt1IB.,ltRaM, np:a: KOTOpUX B6poHT
HOCTI> ~onycT:HTI> Olllll6ey 3Ha~TeJIDHO yBeJIB"'l!BB.6TCH. IlOSTOJey M1i 

CO'LIIH D;eJieC006pa3HUM B~CJI:HT:& KOa<WJ:mnteH'.lH iaHOBO, H93aBJICHMO OT 
TOrO, ~TO OHll no~eHU ~yrmm aBTopaw/2 •3 , Mu BWOJI19MH ~C
JI9HHH Ha H3UKe c:HMB~ecKoro nporpaMMHpoBaH:HH REDucEf4t :a: He 
06Hapy.KRnR pacxo~eHEH C pe3yJI:LTaTaMH ynOMHHyTUX BHme aBTOpoB, 

IlJiaH pa60Tli TaKOB: B § 2 BUBO~TCR !Jx>pyYJIU Mil KOM!IOH6HT 
TeT~oro noJlll, a B § 3 - ypaBHeHBe ~eBJIB.D;Hl! B no.JtXo,Jtlillle:lt !Jx>.PMe. 
B § 4 pacc~Ta.HLI np:wtJ!BHUe CRHH H on;eHeau npl!JIHBHUe HaTJmeHHH 
Mil 30H,Jta., KOTOpirtt ,ItBD6TCR ITO KpyroBO:It Op6HTe. Ha OCHOBaHHJII 8TJ!X 

0Il;9HOK npH6JIHEeHHO onpe~eJieH ~C ~OCTynHO:It Mil 8KCnepJIIM6HTaJII>
HUX HCCJie~oBSHHI o6JiaCTH, 

§ 2. OnpeneJieHHe TeTpanaoro noJIH 

IlpH onpe~eJieHHB T9Tpa.ztHOro ITOJIH, KOTOpoe COOTB9TCTBy6T pe
meHBD lliBapn;mHJI:L~a, 6y~eM HCITOJII>30BaTI> M9TPBRY B CJie~el !Jx>pMe: 

t~, { ~ 
0 0 

_L~j - r.r' 0 

0 -tt. 

0 0 

[ w' 
0 0 

-Ln_J 
(I) 

"'" 0 
-M 0 

~ = 0 0 _,_-z 
0 0 0 

r~e H=i-~, 'to- pa,ItliYC IIIBa.~, C=G=1.. 
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TeTp~e BeKTOpU onpe~eJIHM npH ITOMO~ ypaaHeHRH 

oa. !, 
~"'- efl 2 aC 
t(L e' qot~ 

0( ! d 

= ~ o(f> 

= r~• 
Jll ~OITOJIHJIIT6JILHUX yCJIOBJIIH 

e,.,- e'D'- "r''- e'z'- e w- o 
1 - z - t::o - o - 1 -

(2) 

(3) 

Onpe~eJieHHUe H3 yCJioBJIIH (I), (2) H (3) TeT~ 3aiTHCHBaiDTCH B KOM
naKTHoii tiJopMe cJie.DYJ<lllJIIM o6pa30M: 

0 

( l.f' ' M-
11'j Z Si.n8 ) ' eel. = 0 

~ 
0 

' 
e' -"' - ( 0 ' 

M-tlz ' 0 
' 

0 ) ' 
ez 

"' ( 0 ' 0 ? 
1:; 

' 
0 ) ? 

"' 
e! -•k 

(4) 
=U 

' 
0 

' 
0 

' 
t.f M 't Sine ) . 

~ KOMllOH9HT ~aJII>HUX B6KTOpoB e"' = (( e; f 1 
)" 

a. Haxo~: 

o( eo = (If M-~. 0 0 -M-'12Jz- 1 Sin- 1 B) 
' 

e"' = ( 0 M t/z 0 0 ) (5) 
• I I I ' 

e~ = (o . 0 
' 

z-• 
I 0 

) ' 
e~ = (-W'f 0 0 <fN-•hz-1 st'n-• 8 ) . 

J I I 

B (4) J11 (5) HCITOJII>30Ba.HLl 0603Ha~eHJIIH: 

(o) (3) j 1~ Y' = eo '+' = e 3 = t. v cf-- M 
) ' 

n, Kpowe Toro, ~TeHo, ~To 

t.f 2 = fv1C-- 2
Sin- 2 B l/'~ 

I\a.K H6Tpy,IIHO llOHRTL, B tPopMyJiax (4) H (5) OCTaJiaCI> He

onpe~eJieHHO:ii o~a tiJyHK!l;l!H - cKaJlllpHoe noJie r.p • KpyroBaH op6nTa 
SIBBH6TCH reo~eanqeCKOa - CKanHpHyD ~YHKUHD ~ onpeAenaeM H3 ypaB-
H6HHH ~na aroa TpaeKTOPHH: 

ou1 
ds ~ 

d ~ f "' jl --L \7a( u =e 
1 
'Vo~.e<o>=O. 

ds (o 
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llOCRO~RY fl 
'1.} ~ f u 

o ero} = ~t + rH. e{., 
ITOC~e~ee ypaBHeHHB saTIHCHBa8TCR B B~e 

.eo rP e~'" 
Ilo~Ol!WM P=L(o) orr. 1•1 

.J ft V' 

+ elo) f'Ju. e {o) = 0 • 

TorM ypaBHeHHe (6) npmmMS.eT B~ 
0 , 0 3 r-~ 3 

e(o} r.o. e(o) + e{o) 33. e(o) = 0 • 

ITo.r!pTa~ e<:l H e/.1 H3 (5) H 06ll'Uill8 BHpwteHHR ~ r.:. H 

r33 . , HaxO,li;HM 

lflM-2 t :fz (1- ~) + M-1fzz.-L(-'l-) =0 • 

T.R.,cor~CHO (5), f ~ ± v!f~M·, TO HCROMOe BHpwteKHe ~ HeHSBeCT

HOJ.l: <f>YJIRit~m <f 

,lJ,Jm f ~ m.teeM 

l
lf~ _ ~ (~-co) 

-z. Z-z-3Zo 

JJ.,::: '!,o(Z-Zo} 

't(Z't-3~) 

§ 3. YpaBHeKHe 8eBI!Aw 

(7) 

(8) 

YpaBHeKHe .n;eBJia.I.tHI! .n;aeT RHCilopuamm o .n;BDemm .n;aHHol npo6HoA 

~aCTKUU ITO OTHOmeHED R 6nHEB!meit R Heft penepHoJ.l: ~CT~e. B HameM 

cnyqae penepHSJI ~CTll:Ua - Ha~~O T8Tpa.n;HOft ROOp.n;HHaTHOft CHCT8MH 

"l;. 1 01/ :l:s, ROTOpaR H8Jl!3M8HHO CBRSaHa C 30H.n;OM. Ilpo6HSJI ~ac~ -

RaRSJI-Hl!!6Y8D TO~ Op6Jl!T~LHOA CTaHUHH. Ec~ o60SHa~ ROOp.n;HHaTH 

npo6Hoft 'lac~ ~epes Z!.<><, o<. =I,2,3, TO ypaBHeHI!e .n;eBJia.I.tHI! B .n;aH

HOM ~ae 6y.n;eT TaRHM! 

s-.tc:= ,( f t s -
or;z +R.nsse(o}r: e~.~-o. (9) 

Jierno nomsaT:&, 'ITO 8-r: = \lcol • TorM BHpBllteHI!e (9) y;l{06Hee npe.n;-

CTaBHT:& B ~e 

2 a. 0- /, 

'V(o) 2 + R •(o)8roJ Z: = 0 • (IO) 

Ta.RKaR 

2 a. o/2 i:"- a. dlm a. n m 
'\7(0) :l = d. q;2 + 2 r •I'YI(D) dfi: + r.n(o} r .m(o} l 
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TO B ROMIIaRTHOI 3aiTHCH (IO) Blli'JISI.ItHT TaR: 

6 

~ 

' 

l 
I 

d"'r. 10 
(<} dl 3 

(11 (J} (1} 

dr:- + z r. (3}(0} ~ + r. ('J{o} r . (1)(0} t: + 

d .. r.(2} 

d 1:2 

{1) 8 
+ R•(o}8(o) Z: =0, 

(2) g 
+R. (o!Ciol l: = 0 1 

dz 2 rs; (3) cl 2 r1l {.JJ 13} 

+ z r. (1}(o) --;;;:z:- + r. (1)(0) l. + 

(.J) J 
+ R . 1o1 s coJ l :; o . 

(H) 

§ 4. Ogpe.ueJ1ene saROHa B.S!lEmeHJU! npll.lll!IBHHX cu ITP.H 

ITOMOD!JI CBMBOJDII!eCIOOC oaC'I8TOB 

YpaBHeHJ!Ji (H) npe.rlCTaBJllDOT co6oit CHCT8MY .Iti$l)epeHUHa.JI:&HHX 

ypa.BHeHd: ;ltJU! ROOP.rlJ!HaT 2: 1(t), r:'-('l:) I! l.J('C) npo6HO~ 'laCT~ 
B ROOp.ItBBilTHOI CHCTeMe TeT~. ~ CHJiaMJ! JmlllmTCJI Tipui!B

HHe CIIJ.IH, IT08TOyY H3 caMOro ~ ypaBHeHltl (U) MOmiO H3Bml'll> sa

ROHH 1!3MeH8HJ!R npMI!BHHX CJIJI. .lUJ,II 8TOit ~eJDI He06XO.I!HMO CHa'laJia 

WTJ! JIBHHil BB8 T6X 06'LeRTOB aiflPHHHOI CBRSH r. ~. H ROMIIOH8HT 

TeHSOpa Pl!MaHa Rc:-Bcat , ROTOplle BXO,ItllT B (!I). MH peliiHM 3TY sa-

M~ npl! ITOW>DtH <lJopuy~: 

r "" Q.. o( J' 
• Be =-eo<;~ eB ec 

(I2) 

R"" "" .!' ¥ 8 "' (I3) 
·&ca = e"' e1 ec eel R ·tro 

r.n;e R"';/'t8 - ROMIIOH8HTH o6H'IHOro T8H30pa PIJMa.Ha, 
BIAHCJieHJ!Ji no !{lopyYJiaM (I2), (I3) a~eueHTapHH, Ho 'lpesBil'IBJtHo 

rpoMOS.n;IQI - OTC!Wl He TOJIDRO 60JI:&IIl8R TIOTePfi Bp8MeHB, HO H BOSMOJt

HOCT:& TIOJIBJieHI!R OmH60R. lJT06H npoBepl!!Tl> 8Tl!! <lJopuyJIB, MB Hcno.n.ao

BMH CHCTtllq ~Tn6CROro nporpaMMJ!!poBSBJU! REDUCE. 
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llpR ee ITOMOmR 6H~ ITO~TBe~eHa BepHOCT:O ~PMY~ Rs/2 , 3/~ 
BXO~ B (H) K03CI¢~eHTOB Pli'm: r~c R TeTpa,mmx KOMITOHeHT 

TeH30 pa PmmHa R ~Bed 
HCXOM R3 (H),.nerKO llOJIYtlHTb BHpaJteHM ~ KOMIIOHeHT 'fa._, 

y~eJihHUX npHJIHBHHX CHJI, r~e (ct=l,2,J) 
i .Pczi!:1 

(14) lJ' = K1~' 
z .Pczzz 

(15) lf = K z ----z;- , 

lj)3 = 0 (16) 

' r~e f - ~e.nbHaff ll.nOTHOCT:O H C - CKOPOCT:O CBeTa, 

3 ,\-1 K i ' "r. 
K1 =7· ztl-3 ' 2.=-,>,2- (LA-3) lil: 1\ ""-;z,;-

llpR ;t » 1. H A ';e. 3 /:0 3Tli! 1JopM,Ym npmmMaJOT c.ne.n;yi!JIIJtil B~: 

3 
K1 =~ K~=--/y npn 

K ~ z _-1 __ K ~-k-1- npn 
1 - 9 · A - 3/z ' z - 9 .-1- Jfz 

;. >> i :1'! 

) ~ 3/z 

WOfl1;!Ym (14)-(16) BiiBO,l(MJI[C:O c.ne.n;yiOOillM o6pa30M H3 ypaBHeHd: 

(H) : nycu P - Ka.K&R:-Hli!6y~:o qacTJIWl 301Wl c o6'LeMOM 1. , Macco:lt 

m = .f H KOOp,ll;miaTaMR 2 1 
, :2 z H ~ 3 

, YMHOlDIM o6e qacTR 

ypaBHeHRfi (H) Ha Macey m= .f , ITycT:o B ~aHH!dt MOMeHT 'C = o OCB0-

60~ P OT ee cBase~ (T.e. ynpyrux c~ B3BHMo~eftcTBHH c coce~H
MR qacTnmaMH). Tor~a qacT~a 6y~eT ~nraT:ocR no~ ~eftcTBHeM npH

JlltBHliX CWI :1'! BeJIJ!'mHa 3TRX CWI B (:Ii) 6y~eT 3~a.BaT:OCR BHpaEeHJi!eM 

.P ~"- , a =1,2,3 ( -r: =ct ), KOTopoe ecT:o He qTo mme KaK 
c dt dr:"-

MaCca><yCKopeHHe. C~e~onaTe~:oHo, ec~ y-qTeM, qTo dt. =-O,a-=1,2,3, 
TO OCTa.JibHHe ~eHH ( U) 6y~T COOTBeTCTBOBaTD KOMITOHeHTaM ~a.. 
y~eJihHHX npHJIHBHiiiX CHJI, r~e a.=1,2,J. 

OneHHM Terrep:o ynpyrne HarrpaxeHEH B 30~e. 

Ey~eM paccMaTplil:BaT:o 30~ KaK ynpyroe Te~o c xapaKTepHHM pas-

MepoM 2l • ITpoHHTerpnpyeM (I4) no l 1 B npe,D;e.nax oT r:' =O ~o 
1; 1 = e , T.e. OT neHTpa TeT~, KOTOPIDI BH6pa.H TaK, qTo6H ITpR

Jmlnilile cHJIH B HeM 6~ paBHiil eyJIIO, ~o rpal:llmlil Te~. r~e i 1 = e 
YqRTHBa.R:, qTo _t If' 1 dl·o- HaiipmKeHRe, BH3BB.HHoe np:wnmmn.m cR

JI&m, R3 (14) nOJIY'iliM 

8 

K, ,__.£_ 
0 1 =y _fC z.~ ' 

(18) 

R, aHBJIOI'li'IHO, 

Kl '- e_z 
Uz = --:t pc Tf ' (19) 

ITpH pacqeTe 301Wl Ha rrpo~ocT:o c.ne~ona.no 6H ~THBaT:o c.nox

Hoe HanpsmeHHoe cocTomme. O~aKo B pru.max pasMepHoro aHaJIH3a 

Pa3YMfiO BeCTR pacqeTH BeCbMa npR6.nKEeHHO, HaTipRMep, Ha OCHOBe 

6oJWllero r~HOro HaTipmleHIDI 6f • Te~e~ B pa3BHTRR TeXHO~O
rBH MeT~OB IT03BO~T ~eRT:OCR, qTQ B He,ll;aJieKOM 6y~eM MH 6y

feM~acno~aT:O KOHCTp~OHHHMH CTanRMH C rrpoquocTHMH no~ 

/2 jw} 5/. IT08TOMY B (18) no.noJOIM ()1 = 5~ j.,l-. Y~e.nb~ Bee 

CTaJIH 't = ~ ·f KaK 06~0, no~ODM 7800Kr /M3, llpR 8TRX 3HaqeHHruC 

Ei~ H f Haxo~u, tlTO ~na soH~a c pasuepou l rropa~Ka IOcu, 
KOTOpH~ ~eTCR no KpyrOBO! Op6RTe BOKpyr H6~TpOHHO~ 3B83~ C 

Maceo~ M ~Me , MIIHJ!MaJU,Hoe ~onycTHMoe 3HaqeHJi!e /l -no~ IDITH. 

.llpyrl!MIII c.noBaMH, eCJIK so~ non~eT Ha Kpyro:eym op6nTy, pa,101yc Ko

Topol MeH:OWe TIRTH mBap~,IJ;OBCKRX pa,D;RyCOB ~Oft HeiTpoHHO~ 
SBes~, TO OH pasopBeTCR no,D; ,D;e~CTBHeM npHHHBHiiiX CR.n. ~SKOe 

3HaqeHRe RMenT KpHTzqecRHe pa,D;HyCiil Op6RT BOKpyr qepHiiiX ~p C MaC

CauH, cpaBHBMHMH c uaccoH ConHua. ECJIK Macca qepHol ~PH no~ 

106 
MaCC CORHUa (qT~BepoRTHO, RMeeT MeCTO B KBa3apax),To ~ 30H

~OB C TeMR Jle SHaqeHIDIMR 6:; , f Jl! e , 3HaqeHRe ). oqeH:O 6.DSKO 

K 
3/2, T.e. 30~ MOZeT ~OCTaTO~O ITpR6.nH3HT:OCH K WoTOHHOH TpaeKTO

pli!R qepHOH ~pH, 

§ 5. 3aKJI!OqeHHe 

QneHKa pasMepoB,~OCTyTIHHX ~ 9KCnepRMeHTa.nDHOrO RCc.ne,D;OBaHJI!R 

06MCTe~, KOTOpaH 6wm C~e.naHa B rrpe.JOi.ItYIIIeM naparpa4le, nOKa3HBaeT 

c~e~ee. nxa He~TpoHHHX SBe3,D; H qepHHX ~p.c MaCCOI no~ 0~

HOi CO.nHeqfiOI MaCCH 30~ MOEeT rrpR6~3HThCR TO~KO Ha paCCTORHHe 

llSTJf mnapnnntnD,ItOBCRJI!X pa,D;HyCOB. IT08TOM,Y, XOTR HSMepeHIDI rrpH 

noMOmH 30~ Jl! MOryT ,D;aT:O HeCpaBHeHHO 60JWlle BH1JopMaiUm, qeM Ha-

6~eHli!e c 3eMml, Hcc.ne,D;oBB.Jme caMHX :HHTepecHiiiX o6McTeA nonepx

HOCTB He~TpOHHO~ 3Be3~ B OKpeCTHOCT.H ropH30HTa C06HT~ Heo6XO~

MO B8CTR KOCBSHHO, Haiip&ep, IT pH ITOMOmH a.neKTpoYal'HliTHiiiX no.nei. 

ECJIK Hcc.ne,JtYI)TCR qe pHiile ~PH c oqeH» 6o.1Wiloft ~mccoA ( qe pHiile ~Piil 

B mapoBHX CKOTI.Il8Hlii'HX, B HJU)aX ramutTmGI , B KB8.3apax) , TO 30~ 
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MOlK8T rrpoHHitHYTh r;ry6J&e - ;n:o IIOJIYTOpa illBapUDIWib,IJ;OBCKRX pa..n;RyCOB. 
Q;n:uaRO TUIDI8 O(JobeRTH 0'!8Hb .n;a.n:erm, H ,IVI.Il HHX BpH,ll. Jm: CTOHT 06CYJK
,naTL B03MOJKHOCTH 3RCrrepHM8HTaJibHOrO HCCJie,n;oBaHRli. HaoOopOT 1 :m
cnepiiM8HTaJILH08 HCCJie;r(O:Ballli8 ORpeCTHOCTeft HeftTpOHHHX 3B83,n B Ha
CTO.ffil188 BpeMil He OTHOCHTCJI YJK8 l{ 06JiaCTH ~aY,lJH0:£1 q>aHTaCTmui. 
Ha TUicy!O MHCJib HaBO.IJ;HT HaC rrpoeRT JJ.e.n;a;ryc/67. CorJiaCHO BTOMY rrpo
eRTy, R RO~ TeR~ero CTOJI8Tlill 6y,neT 3aiT~eHa aTOMHaH paReTa R 
3B83,1l;8 EapHap.n;a, KOTOpaH naxo;n:HTCJI Ha paCCTORHHH 6 CB8TOBHX JI8T 
OT 3eMJIH.~HraHCh CO CKOpOCThD0,12 CKOpoCTH CBeTa, paKeTa ,no
CTHrHeT anea.nu aa 50 JieT. ~ee n rrpoeKTe npe.n;ycMaTpRBaeTcJI nay
'!eHHe OROJI03B83,nHOrO rrpocTpaHCTBa, B KOTOpOM, BepO!ITHO, c~eCT
ByiDT IIJiall8TU. 3TH HCCJI8;r(OBrunm 6y.n;yT rrpOBO;n:HThCJI rrpn IIOMOmH 30H
.IIOB, IloJIY'leHHaH HHipopMl.lll;lffi n Te'!erme 6-8 JieT 6y,n;eT rrepe.n;anaTI>CR 

na 3eMJIID. CncTeMa JJ.e.n;a;ryc MOJKeT .n;e:£l:cTnonar:r, na paccTOJIHHH ne do
nee IU cneronux ner.rnanHu~ nnMnrnpyDmnn ¢aK:rop ~anhHOCTH noBe
ra - KOpp03HH aneMeHTOB CHCTeMU.IT03TOMY B03MO~HOe ynenntJeHHe 
~anoHOCTn none:ra n 10 paa - npnYepHo ~o IOU cne:ronux ner - npn~ 

JIH Oy~eT Hepa3peUIHMOlt TeXHH'!eCKOlt 3a,D.atJelt ~alte npn ~l!3HH Hawero 
TIOKOJ!8Hllll. HO Ha TaKOM paCCTOliHHH yxe HaxO~l!TCll HeltTpOHHhle 3Be3-
~U1 TI03TOMY npoOneMa l!X 3KCTiepnMeHTaHhHOrO l!CCne~OBaHHll CTaHOBHT

Cll aKTYMhHOlt. 
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