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PenHT~BHC TCKuR 3aA34a ABYX OA~HaK08~X Ten, n pHTH rHea~~~XCR 

APy r K APy ry c nOCTORHHO~ no MOAyn~ cHnoH, Mo*eT 6~Tb npeAcr3e 
n eHa / l / KaK 3aAD48 0 ABYMepHO~ MHHHManbHo~ nOBe p XHOCTH B 4eT~-

4 •
peXMe pHOM nce sAoesKIlHAoBOM npocr paHCT ee E(I 3) • 3uAaeaeMQH ASY
MA ¢lYHK ~ HRM"" (:(t) H k(t) . De b epe MCHH t C I.l I.1T~eM O C blO CHMMerploH1 

MHHHMaIlbHo~ noaepxHocT H, TaK 4TO eeIlH ee 3aAaTb B BHAe 

r = Y(~.t) , /1/ 

TO CPYHKl(HR Y HClIeTH8 QTHQC IHellbHO nepeo r o apryMeHTa. napaMeTp ~ 

MeHReTC R B npeAenax 

- (t) :o ~ :o (t) . /2/ 

rAe ~(t) - ynoMR HyraA Bblwe ~yHKLtIoHL 
rpaHJ.14Hble IlHHVU1 1]:: -f (t) VI T} ::: £(t) nOeepxHQC H 1 / 1/ paC CMar

pHsaeM KaK MHpoB~e rpae KTopHH COQTBeTCTee HHO n e peoro H 8Toporo 
rena . HH po eaA rpaeK To pHA BToporo rena 3anHCbls ae r CA Ta K~e 8 BHAe 

r = X(t) = y(f( t j • I ). /3/ 

a MHpoeaA Tpae KT o pHA nep Bor o - B B~Ae 

i ~ -X'(I) ~ y(-(t). t). /Ij/ 

EenH HM ny nbc BToporo l ena pa seH p(t) . TO Io1MnyIlb c nepBor o pa
Be M - p(t). HMnymc p( t) B~4~cnR eTC R no $opMynaM penRT HBHCTCKO~ 

MexaHH KH MaTepHanbH O~ TQ4K H: 

o , 
p (t) = p (t)x (t ) . /s/ 

rAe 

o 
p ( t) = m [ 1 _ [ x ~t) 12] - '; /6/ 

m - MaC t a nOKOR l eIla , C - CKOPOC Tb teeTa . B Ka4eCTee KpaeBoro 

ycn oBHR AnR MHH HMaI1bH O~ no eepXHOC TH npHHHMa eM 
o G 

p (th -.,- ( t) . (. 
c· /7/ 

I 

j • I 

,,'" 



rAe G - KOHCTaHTa B3aHMOAe~ C TBH.R Tell, (- KOHCTaHTa, pa BH aR no 
flOBHHe 3HeprHH CHCTe~~. 

4TO KacaeTcR 4>YHKL&H H k(t). TO OHa paSHa 

(It) 
~ 0 ~ a ~ 
k (,) ~ P (I)' (Il> -::2 f y (~, I)d~ / 8/ 

c 0 

H YAOBneTBopReT ycnOBH~ 

'-> 
Ik(')I~O, /9/ 

C APyrO~ CTOPOH~, nOllaraeM 

~ ( c ~ ~ " ~Jy ~ ,I) ~ - - [ H' + - ) - k (, - - ) , /10/
20 c c 

TaK ~TO 

~ c:' .:. 
x (,) ~ - - [ k (u (,» - k (v (I»J, 

, 20 / 11 / 

rAe 

u (,) ~ I + (I) vC') = 1- (I) 
c c ./ 12 / 

B cHny YCllOBHR /7/ nepBaR KBaApaTH4HaR $opMa nOBepXH OC TH /1/ 
paBHa 

2 2 2 _2 2 2 2 2
ds ~ cd' -dy = cos 6(~ ,t)[c dl -ct., 1. /13/ 

rAe 

2 :: 71 ~ 71 o cos26(~,')-k('+c)k('-c)' / 14 / 

C~HTaR ee perYJlRpHOH, nona raeM 

- -"- < 6(~ , ,) < -"- /IS/
2 2 

0603Ha4aR 

6(t) _ 6«( (,), I) , /16/ 

2 

"3 / 14/ " /12/ HaXOA"M 

2 .....;:.' " 
G cos 2 6 (,) = k (u(l ))k (V(I»). 0 S 6 (I) < 2 / 17 / 

no $OpMyne /6/ nonY4aeM 

p Oe' ) = OJ / 18/
vu(,) v(I) cos 6 (t.) 

HHT er pan, B XOAR~~~ B 4>opMyny /8/, 6epeTCR, TaK KaK co rna CHO 
/ 10 / 

1 a _( ) 1 a ~ n ~ ~ y ~" _ - - - [ k (, + -'L J+ k (t _ .'1.. »), / 19 /
c 2 ~ c c 

B3,RB HHTerpan, nOJly~aeM 

0.... 1 .... ~ 
p (,) x (, ) ~ - [k(u(I» + k (v(,»). /2 0/ 

2 

aHQ¢epeHL&HpYR $opMyny /8/ , B c Hny ycnOBHR /7/ nonY4ae M 

(I,) 
~ ~ G a 
k (I)= p (I)+---r f -y(~ , I ) d~, /2 1/ 

coat 

nOACTaBnAA C~Aa /19/, H8XOAHM 

.... 1 :' :. 
p (I) = - [ k (U(I» + k (v(, ») . /22 /

2 

H3 /S/ " / 6/ cneAyeT , 4TO 

pOrt) _ Vm 2 [ P (I) 2 
+ -c / 23/~) 

nOACTaBJlRR c~~a /22 / , Ha xOAHM HapRAY C /7/ H / 18 / e~e OAHO B~-

pa* e HH e AJlR p (t) , 
aanee, H3 $ opMynw /5/ c neAye T. 4TO 

O "..l..\ :od o p (, ) x (I) _ p (, ) - x (,) _ p (,) , /2 4 / d, 

nOAC TaBIlRR c~Aa" /7/ . ~ ,11 / H /12/ I HaXOAHM 
o ~ 1 " .... " 

p (I)x(,) = "2[ k(u(l)) + k(v(I») U(I) v (I), 
/ 25/ 

3 



3TY *e $ OpMyny MO* HO nonY~~Tb. A~$$epeH~~ py~ /2 1/ ~ y~~T~BaR . r Ae 
4TO 

G cos2/\ 
w = - --- , 13~ /a21 i ~ me sin A.a.t )y(~ ,t ) = 0 /26/(~ at2 


op TorOHan eH K Be KTopaM X(t) " ~ (t ) . 


"" 4TO 

.. a TeopeMa 

k(t) = _ G a ~ i(~ , t ll ~ ~ o /27/ 


Ecn"" ee KTo pHaR ~YH K~I1A ~ (t) YAoene TBopAeT ycnoB~AM !z(t)! =< M. 

Pen~T~8""CTCKaR 3aAa 4a ABYX OA YlHaKOB~X Ten c nO CTOR HHOH no 


Ben ""4~ H e c ""no~ np"" TArlo1Ba H~~, pae HOH G. CBOA~TCR K TOMY , 4 T06~ ! 7.(t)1 = N . rA e M '" N - non O)l(YlTenb H;:'lE' Ku --L TaHTbI. TO BeKTOp 


J 
no nplo1Be.a,e HHblM Bblwe CbopMynaM Hai1n1 $YHK~~~ ~(t) ~ k( t) . 

2M ;(t) + N 2 i'(t ) / 35/
Mbl 6YAeM pewaTb 3Ty 3aAa4Y nplo1 ycnOB"""" J 4TO $YHK .... YlR ~(t) He 

3a BYl c,"" T OT BpeMe~ YI t . npYl 3 TOM yc n o aYl "" corna CHO $OpMynaM / 7/ op TorOH.)neH K AB YM B3a~MHO OP TOf' OHilnbHblM ee KTopaM ret) " t(t).
YI /18/ $YHK~Yl Io1 p (t) "" A(t) TaK*e He 3a BYlCRT OT epeMe HYI t, a c a 
MH $OpMyn~ 3anHC~BaOT C ~ e a""Ae 

AOKa3aTenb CTBO 

o G ~2 2 :'2 
p + -:'1"( = , , /28/ AI141<bepe H~ v. pYA paBeHCTea Z M, • N2 • n onY4aeM '"" z - 0 , 

c 

;,; O.OT CItJAa cneAyeT, 4T O BeK TOp / 35/ opTorOHane H K z(t). AH¢)
0 m 


p /29/ ... .:.. ... ..... 2
costl $epeH~~pYA paB CHCTBO Z z = D, nony~aeM z z + N =- O. OTclOAa c ne.o.yeT , 
\.lT O BeKT Op /35/ o pT o r OHane H K z(t).

~1 3 / 11 / "" /20/ cneAye T J 4TO npl1 l - const <bYHK~YlR k(t) y.a,oeneTBO
pReT ypaeHeH~1O 

CJ1eACTBYle 

m e ~ ( ~ I:: G - ( - ( Ecn~ BeKT opH aA $YHK~"'~ z~t) npYlHHMaeT 3Ha4eHYlA 1-13 ASYMepHO-- [k(t + - )- k (t - ...:... )] = - - [k(t + -)+ k(t - - ) ]. 130/2 cos/). {' c 2 c c ro eBKn~AOBa npoc TpaH CT Ba E • TO BeK Top / 35/ paee H Hy J1lO . 

jI13 <boPHyn~ / 6/ n on Y4a eM 
npeAn Ono~v.M Te n e pb, ~TO M~pOBaA TpaeKTop~R BTopor o Tena ano 

}t(e Ha B Tpe XMepHoe npOCTpaHCTBO Ei J ,2) • KaK ~TO CJ1e AyeT H3 npe Ix(t) I = c s in il , / 31 / ~ 
AblAYlQHX pe 3ynbTaToB, B 3 TOM cny~ae ¢lYHK14HA x (t) nOA~Io1HA eTCA 
y p aB HeHHIO 

a H3 CbopMyn~ /25/ c n e.o.yeT, 4T O 

", C 2 ~ 2 ~ 0I x (t) I = - cos il . /32/ x (t) +w x ( t ). , /36/m 

Ha OC Ho aaHHH HIo1 mecneAYlOlqeH Teope Mbl 3aKnlOl.laeM, 4TO BeKT o p 06~ee pewe H""e KOTo poro, YAOBneT BopAOIqee yCJ10 BHIO /3 1/, e CTb 

·4 2 ~. 
X ( I)+w x (t), 133/ ,f( t ) = c s in ,\ g ( ," t + a) , 137/ 

1, 5 



rAe a - nOCTOflHHOe H1 CnO, g(¢) - BeKTOpHaR !:PYHKLtHR , paSHaRI .. 

g(</» = - i SiD</> + Teos¢ , 	 /38/ 

j H r- nOCTORHHble e AHHl14Hbie OPTbl npaso~ n&.16 0 neBO~ oplo1e HT alllo1lo1. 
no nOBOAY (J)YHKlIlo1l1 / 38/ :.1\ cneAy~eH HI4}f(e (J)YHKl.\HH / It t I CM .I'll.. 

~ 3 ~OPMyn /5/, /29/ " / 37 / cneAyeT, 4T O 


p ( t )= me tgtl g(wl +a ), 
 /39/ 

C APyrO~ CTOPOH~. nepeoo6 pa3HaR $YHKlIHR AnR 13 71 eC Tb 

2 ..... ..... mc 2 ..... 
'( l) ~a +G 19 tl e(w l + a), 	 /40/ 

r Ae a - nOCTORHHbI~ seKTOP , e(¢ ) - seKTopHaR !:PYHKl.\&.1R, pa SHaR 

e(</» ~ icos¢ + JSiD¢. 	 / 41/ 

nOn Y4e HH bie AaHHbie 1391 &.1 I~ O I n03BonRIOT Hai;;T&.1 (J)YHKUIo1IQ k ( I ) .nOA-
CTasnRR 3TH AaHH~e B ~OPHyn~ /11/ H 122/ , Ha XOAI1M AnR Hee ABa 
Bblpa)t(eHIo1 R, a HM eHHO : 

~ of G~ G ~ )
k(t+- ) =-_a. - g(w t + a+tl ,

C C w 
/ 42 / 

" t G . G . A)k(t-~ ) ~+- a+-g(cut+a-u . c c cu 

CornaCHO nepsoMY SbipaltteHHIO KOHeLt aeKTopa ~(t) onHCbls a e T OKPYJIi -
G . 

HOC Tb C LteHTpOM B T04Ke - c a. a cornaCHO BTOPOMY - OKpy)t(HOCTb 

C l!e HT pOM 8 r04Ke CG 11 . CneAosa renbHo, a.". 0 &.1 

2 ..... mc 2 ..... 
x(t)= c tg tl .(wt+ a ) . 	 / 43/ 

nanee, cornaC HO 1421 HMeeM 

~k () 0 " w~ G. woft =- .(wt +a+tl-- ) = - g (w l +u - ll +- ). 
w .. e we 

CneAOea TeJ1b HO, 

wof = II . / 44/ 
c 

6 

TaKHM 06pa30M, 

:. G ... 
k it) = - g (w t + a), 	 / 45 /

w 

OCHOB~saRCb Ha 1~5/ , no !:PopMyne 11 0/ Ha XOAIo1M ¢YHK~Io1~ 

y(~ ,t) = ~ s in!:!:L e(w t + a). 	 /4 6/ w C 

/ 31 
TaK ~TO MIo1HIo1M anbHaR no sepxHocTb / 1/ RsnReTCR renH KOH Ao M . nocne 
3Tor o no (J)opMyn e 181 Ha XOAHM ~YHKlIH~ 

~ G ~ 
kil l - -:--z e(o, t + .). 	 /4 7/ 

w 

C06"paR ~opMyn~ / 44/, /3 4/, /28/ " /29/, nony"aeM cneAy~~ee 
TpaHClIeHAeHTHoe ypa sHeHHe AIlR y rna ..1 : 

1 tl sin tl ,
--+ 	 / 48/
costl cos7 tl m 

OTMeT&.1 M TaK}f(e , 4T O 

Gof tlS io tl 
/49/ 

me2 = eos 2 tl 
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no anpe c y : 

l!laBoXHHa H.C. P2-83-S2 
KpyroBoe penRTHBHCTCKoe ABH~eHHe AByx OAHHaKOB~ Ten 

PaCCMOTpeHo KpyroBoe penRTH8H CTC Koe A8~eHHe ABYX Ten 
B Ka~eCT13e pemeHHR nonyqeH~IX paHee y pa13HeHHH C OTKnOH~~MCR 
apryMeHTOM, 13 KOTOPb~ caMO OTKnOHeHHe aprYMeHTa RBnReTCR 
HeH313eCTHoff <pYHKUHeH Spe.MeHli, B cnyqae KpyrOBoro AB HJIlt: eHJHI 
OTKnOHe HHe apryMeHTa He 3aBHCHT OT apeMeHH H RanReT CR KopHe M 
nonyqeHHoro TpaHC~eHAeHTHoro YpaBHeHHR. 

PaGoTa B~n onHeHa 13 fla6opaTopHH RAepl~X npo6neM OHRH • 

npenpH~T 05~eAHHe~~oro HHCTHTYT3 AAepHwx HccneA08aHH~, nY~Ha 198) 

Shavokhina N.S. P2-83-S2 
Circular Re la tivi s ti c Motion of Two 'Identical Bodies 

The circular relativistic motion of two bodies is consi
dered as a solution of ob tained earlier equations with 
a deviating argument , in which the argument deviation it self 
is an unknown function of t i me . In the case of circular moti on 
the argument devia tion does not depend on time and i s a solu
tion of the transcendental equation derived in the paper, 

The inve s tiga tion has been performed a t t he Labo r a tory 
of Nuclear Problems, J INR. 
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