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PenRT~s~cTcKaR 3aAa4a ABYX Ten, npHTRrHsa~~HXCR APYr K APY
ry C nOCTORHHOI7! no MOAYnlO CHflOI7!, MO>KeT 6biTb l')peACTasneHa KaK 
Kpa~eaR 3aAa4a AflR ABYMeftHOH MHH~MaflbHOH noeepxHdCT~ B nceBAO
eeKm1AOBOM npocTpaHcTee 1•21• B cny4ae ·oA~HaKOBbiX TeiJ aaAa4a 
C~flbHO ynpo~aeTCR l-1 MO>KeT 6~Tb C~OPMYflHPOBaH~.-~ Cfl~~y~~eM e~-
Ae. · · ·\ ,,· 

B npocTpaHCTBeHHo-speMeHHOM MHpe cne~~anbHOI71 TeOpH~ OTHOcH
TenbHOCT~, T. e. a nceeAoeeKnHAOeor~ npocTpaHCTBe Etl,a), pac·
cMaTp~eaeM noeepxHOCTb 

-+-+ c-+ TJ ... TJ 
r =p(T/, t) = -[B(t- -)- B(t+ -)], 

2 c c 111 

rAe C - CKOpOCTb CBeTa, t - BpeMR, napaMeTp TJ MeHReTCR B npe
Aenax 

-~(t) :: TJ ~ ~ (t) • 121 
... 

a ~Yf-!K~~R B(t) YAOBJleTeopReT ycnos~~ 
-+ 

I B(t) I = 1 • /31 

To4Ko171 o6oaHa4aeM npo~3BOAHY~ no apryMeHTY ~YHK~HH. npeA
nonaraeM, 4TO nepeaR KBaApaT~4HaR ~OpMa nosepXHOCTH 111 pery
nRpHa. 0Ha pasHa 

ds 2 =c 2dt 2-ctP2
= cos 2 MTJ, t)[c 2 dt 2 - d7J 2 ], 141 

rAe 
~ 1"/ :. Tf 

cos2/\(T/,t) = B(t--)B(t+-) 
c c 

Ycnoa~e perynRPHOCT~ 03Ha4aeT, 4TO sc~AY Ha noeepXHOCT~ /11 

- !!_<!\ < .!!_. np~ ycnoe~~ 131 nosepxHOCTb nepeHoca 11 I cTaHOBHTCR 
2 2 

MHH~MaflbHOH. np~-1 3TOM YCflOBHH CeTb nepeHOCa U =t +-g., V=t--t 
RBnReTCR H30TpOnHOH ceTb~. 

rpaHH4Hble flHHHH TJ=-~(t) H TJ=~(t) nosepXHOCTH /11 paccMaTpW 
saeM KaK MHpos~e TpaeKTOpHH nepsoro H BTOporo Ten, Mace~ no
KOR KOTOp~X OA~HaKOBbl, nOCTORHHbl H paBHbl m>O.nycTb 

2 

c -+ -+ 
"p(t) = p(~(t), t) = -[ B(v(t))·::::;· B(u(t))], 

2 . 

..... 

151 

•( 

.. 
'( 

rAe 
~Ct) e<t> 

u(t) = t + -- v(t) = t - -- . 
c ' c 161 

TorAa ~Mnynbc eToporo Tena, B~4~cnReMwA no ~OPMYIJaM penRT~B~-
CTCKOH MeXaH~KH MaTep~BJ1bHOI7! T04KM, paBeH 

p (t) = p 0 (t) p(t) , 171 

rAe 

po(t) = m {1- -pz ]-~ 
c2 ' 

181 
... 

a ~Mny.nbc nepeoro Tena paeeH -p(t). 
BB~AY He4eTHOCTM ~YHK~~~ p(TJ,t) OTHOC~TeJlbHO nepsoro apry

MeHTa CTaB~M OAHO Kpaeeoe YCJlOB~e, a ~MeHHO: 
... a ... ... 
p(t) = -[ B(v(t)) + B(u(t))], 191 

2 

rAe "0>0.- nOCTORHHaR B3aMMOAeHCTBHR TeiJ. 
Ecn~ YAacTcR Hat1TH ~YHKgM~ e-(t) H B(t)·,"!o cTaHeT ~saecTHbiM 

A~>KeH~e paccMaTpMeaeM~x Ten. AocTaT04HO, OAHaKo, HaHTH e-<0 
~ B(t). Aei:icTBHTeJlbHO, TOrt~a Mbl 6yAeM 3HaT b ~YHK~MIO 17 I H ~YHK
~HIO 

1 a... 1 a ... ., ;t 71 - -p(TJ, t)=-- -[B(t- -) + ll(t+ -)], 
c z at 2 a"'~ c c 1101 

a, CfleAOBaTeflbHO, H 
... p(t) e<t) 1 
B(t) =- + f -

0 o c2 

a ... at p(f1, t) dT/. 1111 

nbcneAHRR ~OpMyJla CfleAyeT H3 1101 H 191. 
3aKOH coxpaHeHIHI. 3HeprHH·. CornacHo 171 H 181 

d • . 
c 2 -p 0

= p(t)p(t). /12/ 
dt 

AH~~epeH~HPYR not 151 H 191, HaXOAHM 

:.. ·c :. • ... • 
p(t) = 2 [B(v(t)) v(t) - B(u(t)) u(t)], 

:. Q .; • ~ • 
p(t) .. -[ B(v(t)) v(t) + B(u(t)) u(t)]. 

2 

1131 

noACTaBIJRR 3TH npOM3BOAH~e B 1121, B CHIJY YCIJOBHR 131 nony4aeM 

d a · 
-P0 (t)=- --e-(t) • 
dt c 2 

0 bE 'V f"HHP. 

11nr" tbl>' ~- ··• 

... .... ~· 
~· j ~,., 

5V15m10TE:~KA 

/14/ 
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CneAOBaTenbHO, coxpaHReTCR 3Hepr~R, pasHaR 

'G 
{i; = po(t) + 2g(t) • 

c 

nonHaR 3Hepr~R C~CTeMbl pasHa 2{i;. 
3aKOH COXpaHeH~R MOMeHTa. lt13 <IJOpMyn 

. 2-+ . 2 -+ 

1 _Le_ - _i_e_ = 0 • 
~ at 2 ci71 2 

. . 
· g (t) a a ... 
p(t) = -Q[ -- -- + .,....-]p(1'J, t) I TJ=g<t> 

c 2 at aTJ 

cneAyeT, 4TO np0~3B0AHaR OT MOMeHTa 

... ... ... a g< t)... a ... 
M = [p(t). p(t)] +-.:r I [p(71 , t), -a· p(TJ, t)]dTJ 

c 0 t ... 

/15/ 

/16/ 

pasHa HYn~. CneAOBaTenbHO, MOMeHT M coxpaHReTcR. HHTerp~po

eaH~eM no 4aCTRM MOMeHT /16/ MOmHO npeACTaB~Tb B B~Ae 
g(t) . . 

... G -+ !L ... -+ '1/ -+ '1/ M=- _( [B(t- )+B(t+...!l.), B(t--)+ B(t+-}]dTJ. /17/ 
4 0 c c c c ... 

nonHbli1 MOMeHT C~CTeMbl paseH 2M. 
M~pOB~e TpaeKTOp~~ paccMaTp~eaeM~X Ten RBnR~TCR 

nOCTORHHOi1 Kp~B~3HW, TaK KaK KBaApaT MOAYnR 4-c~nW 
0 2 ... 2 

(!__) [(~) _ c2( dp
0

)2] = G 2 
m dt dt 

B c~ny TOmAeCTsa 
... 

...!_ ~~ (po} 2 [(-dp )2 
2 dt .dt 

~3 .[18~.cneAyeT, 4TO 

p (t) p(t) = 0. 

0 2-+ 
_ c2 (~)2]} = (p 0 )3 ~ 

dt dt 2 

d 2'-+ 

-~ 
dt 2 

n~H~RMI1 

paeeH 

/18/ 

/19/ 

/20/ 

M~poewe TpaeKTOp~~ paccMaTp~saeM~x Ten RBnR~TCR ac~MnToT~-
4eCK~M~ n~H~RM~ Ha noeepXHOCTI1 /1/, 4TO B~~HO ~3 paseHCTBa 

:; G ;. .:. • . 
p0 (t) p(t) = -[ B(u(t)) + B(v(t))] u(t) v(t) . 

2 
/21/ 

4T06~ nony4~Tb 3TO paBeHCTBO, HymHO npOA~¢¢epeH4~POBaTb /7/ 
~ B p~3ynbTaT nOACTaB~Tb /13/, /14/ ~ /6/. 

4 

C APYrOi1 CTOpOH~, A~¢¢epeH4~PYR /13/, HaXOA~M 
.. .. .. . . 
/(t) =~[B(v) v 2-. B(u) u2 + B(v) v- B(u) iiJ, 

2 

.,. 

0 

~ 

! 
"• 

ict) =~[fi(v)~ 2 + icu)~ 2 +~(v)~ +~(u).~]. 
2 

1<13 /20/, /21/ ~ /22/ nony4a~TCR ABa cneACTB~B: 
. .. .. .. 
B(u)B(v)~ 2 + B(v)B(u)~ 2 = 0, .. .. 

-+ • ..... • 

I B (u) I u 2 = I B (v) I v 2 

/22/ 

/2:31 

HMe~TcR ABa cnomH~x ¢YHK4~0Hana oT ~0~ i(0,pasHWX Macce 
AB~meH~R p0 (t) JlepBbli1 ~3 H~X nony4aeTCR Ha OCHOBaH~~ onpeAene
H~R /8/ ~ <IJOpMynbl /9/, COr1laCHO KOTOpoi1 

->2 --rs 
y' 1 - _P_ = y'1 - - cosh(t) , /24/ 

c2 c2 

rAe h(t) =h(g(t),l). TaK~M o6pa3oM, 

p O(t) 
m 

/25/ 
v' u. (t) v(t) cos Mt) 

BTopoA nony4aeTcB noAcTaHOBKoR e~pameH~fl /9/ e ¢opMyny 
... 2 

p0 (t) = y' m 2 + _E_jQ_ , /26/ 
c 

KOTopaR caMano ce6e HenocpeACTBeHHO cneAyeT ~3 /7/ ~ !8/. 
3aMeT~M, 4TO cornacHo /24/ 

i 2
(t) ~f; 2 (t). 1271 

Tenepb paccMOTP~M ¢YHK411~ 
.... ... G g(t} , 
K(t) = p 0 (t) p(t) +- f p('TI> t) d7] • 

c2 o 
/29/ 

A~¢¢epeH4~PYR ee no~ Ha ocHosaH~~ /7/, /14/ ~ /11/ 3aKn~-
4ae"1, 4TO ... ... 

K(t) = GB(t) • /30/ 

no3TOMY AnR ¢YHK4~~ p (TJ,t) MOmHO Han~caT b cneAY~I.lle~ BblpameH~e: 

a ... 1 a ... TJ ... TJ 
--p(1'J, t) =-- -[K(t- -) + K(t +-)] 
c2 2 al'/ c c 

noACTaBnRR 3TO B~pameH~e B /29/, HaXOA~M 
... 1 ... ... 

p 0 (t)p(t) = -[K(u(t)) + K(v(t))]. 
2 

/31/ 

/32/ 

c~cTeMa ypaeHeH~R AnR ~CKOMWX ¢YHK4~A. CpaBH~BaR 
/32/ C /5/,nony4aeM A~¢¢epeH4~~nbHOe ypaBHeH~e C OTKnOHR~I.ll~M
CR apryMeHTOM, a ~MeHHO: 

5 



C p0 (t) :. -> -> -> 
--

2
- [K (u(t)) - K ( v(t))] = - ~ (K (u(t)) + K(v(t))] . /33/ 

3To ypaaHeH~e HymHo paccMaTp~aaTb BMecTe c ycnoa~eM 

1 K Ct) 1 = a. /34/ 

KOTOpOe cneAyeT M3 /3/ M /30/,M TpeMR B~pameHM~MM /15/, /25/ 
M /26/ An~ $YHK~M~ p0 (0.B pesynbTaTe nony4aeTCR cMcTeMa ypaa
HeHI.-1~ c OTKilOHfliOll\MMC.A apryto~eHTOM An~ HCKOMO~ !lJYHK~MH K(t)., rAe 
OTKnoHeHHe EC0 TaKme .AanfleTcfl MCKOMO~ $yHK~Me~. 

Hepe.nflT~BMC;rCI<H~ npeAeil. np~ C-+coo nosepXHOCTb /1/ 
saAaeTcfl ypaaHeHHeM 

-> -+ 
r =-?JB(t), 

a Kpaesoe YCilOB~e /9/ np~H~MaeT BHA 
... -+ 
p(t) = GB(t) , 

/35/ 

/36/ 

np~4eM p0 (0=rn. Ycnoa~e M~H~MailbHOCTH /3/ coxpaHfleTcR, a TaK 
KaK 

i<t) = -f(t) B(t) • 1371 

TO 
ECt) = li(t) I . /38/ 

¢yHK~HR K(t) cTaHOB~TcH pasHa~ mp(t) ~ a cooTBeTCTBM~ c /33/ 
YAOBileTaop~eT ypaaHeHMIO HbiOTOHa .. ... 

K(t) --a~. /39/ 
IK(t)i 

noaepXHOCTb /35/ RBilReTC~ M~H~MailbHO~ noaepXHOCTbiO B npo
CTpaHCTBeHHO-apeMeHHOM MHpe KilaCCM4CCKO~ MeXaHHKM. B 3TOM 

-+ .. 
M~pe sneMeHT niiOtllaA~ noaepXHOCTI1 B~Aa r = C('q, t) paaeH 

..... 
ar 

d a = I -I d71 dt • a., 

IlHTEPATYPA 

/40/ 

1. 4epHMKOB H.A., Waaox~Ha H.C. TeopeT~4eCKa~ ~ MaTeMaTH4ecKaR 
$~3MKa, 1980, T. 42, Wl, c~ 59-70. 

2. 4epH~Koa H.A., WaaoxMHa H.C. TeopeTH4ecKaR M 'MaTeMaT~4ec-
KaR $M3MKa, 1980, T. 43, r3, C. 356-366. . 
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PyKOnHcb nocTynHila a M3AaTeilbCKM~ OTAeil 
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lliaaoxHHa H.C. PenRTHBHCTcKaH 3aAaqa p;ayx P2-8.2-222 
O;IJ;HHaKOEbiX Ten C noCTOflHHOH no BeJIH'IHHe CRITOH npHTflmCHHR 

3aAaqa 0 ;IJ;BHmeHHH ABYX penHTHBHCTCKHX qacTHI.J; C paBHblMH Mac
caMH H nOCTOflHHOH no BeJIH'IHHe 'CHJIOH B3aHMHOrO ITPHTHmeHHfl rrpep;
CTaBJieHa KaK KpaeBafl 3ap;aqa g.Jlfl ·~HHMaJibHOH ITOBepXHOCTH B MHpe 
MHHKOBCKoro. IIonyL~eHbi coxpam!IOllllfeCH BenHLIHHbi H BbiBep;eHbi ypaa
HeHHH C OTKJIOH5IIOllllfMC5I. apryMeHTOM g.Jlfl liJYHKI.J;HH, OnHCbiBaJOtlllfX 
;IJ;BHmeHHe paccMaTpHBaeMOH CHCTeMbi MaCC, CaMO OTKJIOHeHHe apryMeH 
Ta TaKme flBJifleTCfl HCKOMOH BeJIH'IHHOH, B nepeJIHTHBHCTCKOM npep;e
Jie nonyLieHHbie· ypi:!nneHHR ilepexop;HT a ypaaHeHHll HhiDTOHa c no
Tenu;HanoM B'3aHMOp;eHCTBH5I, llpOITOpi.J;HOHaJibHblM pac<;:TOflHHIO Memp;y 
LiaCTHI.J;aMH. 

\ 
Pa6oTa BblllOJIHeHa B lla6opaTOpHH Rp;epHbiX npo6neM OID!H. 

npenpHHT 06'beAHHeHHOro HHCTHTYTa RAePHbiX HCCJ1eAOBaHHH, AY6H~'.~982 

Shavokhina N.S. Relativistic Problem of Two 
Identical Bodies with the Attraction Force Modulo 

' 
P2-82-222 

Constant 

' The problem of motion of two relativistic particles with ~ 
equal maspes and the atteraction force modulo constant is re- I\. 
presented as a boundary-value problem for a minimal surface in 
th.e Minkovski world. Conserved quantities were found and equa
tions with deviating arguments for functions of the motion of 
the system conside'red were derived. The argument deviation 
itself is a quant~ty to be looked for. In the nonrelativistic 
limit the equations obtained become the Newton equations with 
an interaction potential proportional to the distance between 
particles. 

The investigation has been performed at tho Laboratory of 
Nuclear Problems, JINR. 
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