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FIocTynaH Aajiee tan >KC, K3K B [4] (cTp. 145, 146),
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TpeoyeMoe ypaBHeime no^yneHO. Hs Hero BHJ.HO, MTO 3
nrpaeT pojib cnHH-rpaBHTauHOHHOro sHepreTimecKoro ao6aeKa.
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A. K. ryu,

O BPEMEHHnOAOBHblX SAMKHYTblX FJIAAKHX KPHBblX

B OBIUEH TEOPHH OTHOCHTEJIbHOCTH

fljiH npocTpancTaa — speMCHH, aonycKaromero BpeMeHHnojio6Hyio rjiajiKyro
HyTyro KpHByro, nojiy^ena oueHKa T^2 • l O ^ ^ V p / 2 , r^e T — HCTHHHoe Bpeina H
/ — npocTpancTBeHHasi fljinna, conocTaBJiennbie B. n. KpHBOft; p — MOTHOCTb semecTsa.

B CBHSH co cxaTbeft C. FosapAa [1], Kacaromeftcn KOCMOjiornqecKOH MO-
K. FeaeJiH [2], npmeM rjiaBHHM ofipasoM yTBep>KAeHHH FeziejiH o cy-

BpeivieHHnoflo6Hoft saMKHyroii rJiaflKoft KPHBOH B paccMOTpeH-
1IOH HM MOA6JIH, HMeCT CMblCJI BCpHyibCH K 3TOMy He6e3bIHTep6CHOMy BOnpO-
cy o6meft reopHH oTHOCHTejibHocTH. FoBapzi craBHt DOA coMHeHHe pesyjibxar
4. ^anapaceKxapa H J3,>K. Paftra [3], Koxopbie OTMernjiH
BpeMeHHnoAoSHOH 3aMKHyToii rjiaAKoft reoAesnqecKOH B MOAGJIH
HH>KC noKasano, ^TO BMBOA, CAeJiaHHbifi B [3], sepen.

.3. MsBeCTHH BySOB, OH3HK3, Bbln. 9, 1973.
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Ho noBOAy MOfleJieii, jionycKaromnx BpeMeHHnoAo6Hbie nnaAKne saMKHy-
Tbie KpHBbie (B. n. IIHKJIH) , cymecTByroT paajiiWHbie MH6HHH (CM. [5],
crp. 228; [8]; [6], ctp. 625), oA'naKO, «aK noKa'SbisaioT npO'BO'AWMbie mime
OU6HKH, 'OTMCHeHHbie HBJI6HHH Jlli6o H6 MOryT npaKTHHCCKH Ha6jIK)AaTbCH,
jiH6o peajraayioTCH TaM, nyaa coBpeMeHHaa (})H3HKa eme He npoHmoia, JinSo
AOJUKHbl paCCMarpHBaTbCH He C KJiaCCHHCCKHX IIO3HUHH, 3, CKajKCM, C TOHKil
SpCHHH KB3HTOBOH MCXaHHKH.

MTO Kacaerca npHHUHna nptmnnHOCTH, KOTOpbifl HKoSu Hapyixiaeica
npn AonymeHHH MOAejiefl c B. n. uHK^iaMH, TO 3,a,ecb cKOpee HBAO o6pa-
THTbCH K (J3HJIOCO(pHH (|7], CTp. 197, ripHHHHHOCTb), H TOFAa CTaHCT HCHO,
MTO onaceHHH HanpacHbi. HeKOTOpue CBe^enHfl o B. n. UMKJIZX. MOIKHO
naflTH B [9].

1. MexpHKa Fe^ejia HMCBT
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3 HMCIOT o6^acTbro HSMeHenHH
BCK) HHC^OByK) OCb.

ripeAnojio>KHM, MTO MCTpHKa AonycKaeT B. n. U.HKJI, H OH sa^aH co-
OTHOLUeHHHMlI

MTO
H6 MOJK6T SblTb nOCTOHHHOH, H SHa^HT OSjiaCTb H3M6HeHHH C^yHKliHH \ (t) =
= /o//i' r

Ae mTpHX oaHaqaer Anc|)4)epeHLi,HpOBaHHe no ^, ecTb BCH

B35J OCb, OOCKO^bKy (pyHKU,HH /, HM66T B HHTepB3Jie (0,1)
HMC€M

IlycTb {/;}i=i (m >- 1) — HHTepBa^bi,
HacTO^bKO Ma^ibie, mo

xi: (s')
z
 ^(frf F(t), FAC ^(^ = [S(0 + exp/^)]2. BepeM

m
MHOH<eCTEO 1J /; T3KHM, MT06bI H3 KOHU3X HHiepBaJlOB /; (j = 1 ,...,fft|
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MCCTO HepaBCHCTBO
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a Taime A =/= 0. Ilycib ^6(0,1) — TOMKB aKCTpeiwyivia <|)yHKUHH /2. Tor-
t0£lK, H B cmiy (2), a raK)Ke TOTO (jjaKta, HTO dpynKUHH « ( t ) HMCCT

B HHTepBa^ie (0,1) Hyjib B TOHKC tl (HCHO ^, =£ z'o), HeiweA^ieHHO cjie^yeT,
HTO rpa(pnKH dpyHKunft E ( ^ ) H — exp/ t(i) HMCIOT oSmyio ro^Ky, TO CCTI,

A H £ (^2) = — exp/, (^)- Ho Toraa (s')2(^2)<0,
npOTHBOpe^HT BpeMeHnnoAo6HOCTH Haiueft KpHBoft.
HT3K, MeTpHKa FeAe^iH, paccMaTpHBaeiwaH KBK KOCMO^orHMecKan MO-

c eBKJiHAOBOfl Tono^orHeft, He AonycKaeT B. n. UHKJIOB. Tew
MaHApaceKxapa H PafiTa sepeH.

2. Ka Ham BaiviaA, oniH6Ka FeAe^iH npOHSom^a H3-sa
ro no^bSosaHHa npeoSpasosaHHeM KOOpAiinaT, nocKo^ibKy saxiena
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HRT TaiiT B ce6e B03MO>i<HOCTb nepexo,fl,a OT OAHofl Tono^iorHH K .apyrpfl.
rioacHHM ciosaHHoe na npmwepe. Hs IMOCKOCTO MeHbKOBCKoro, TO ecTb
MS n^ocKOCTi-i c MeipHKOft ds
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jiormi nepem,/in K u,HjiHHApnHecKoa, H TGM caMHM o6ecneMHjiH cymecr-

B. n. uHKjia, KOioporo panee He 6ujio. YKasaHHaa npoue^ypa
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Tom<y H3 nJiocKOCTH. B. n. U.HKJI AJIH (5) sa^aeTCH cooTHomeHnnMn I = sin t,
'l\ = COS t, npHHCM CKOpOCTb M3CTHUbI, C A3HHOH MHpOBOfl JIHHHCP"!, B MO-
M6HT , , 3aMbIKaHHH" U,HKJI3 p3BH3 C • th4ir ;̂ 0,99c!

3. Oo/iyHMM Tenepb HCKoropbie OUCHKH, KOTOpwe DOSBO^HT cy^HTb c*
(})H3HMeCKHX CHTyaUHHX, B KOTOpblX pea^HSyiOTCH B. II . UHKJIbl.

B ja^bHeHuieM MM ncno/ibsyeM oSosHa^eHHH H TepMUHO^ornio us [4].
mo rpaBHTaunoHHoe no^ie nOcTOHHHoe H cos^aeTca

iwaKponbiyibio. OocKO^ibKy HCTHHUOC BpeMH H npocTpaHCTBeH-
Hoe paccTOHHHe HB^IJIIOTCH xpOHOMeTpHqecKH HHBapnaHTHbiMH, TO MOIKHO
c^HTaTb, 4TO gw = const > 0, n6o B npOTHBHOM MOMCHO CAejiaTb npeoSpa-
30B3HHe A:° ̂  y/SfrX?, X'-^-X"
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PpeAnojiOKHM, qjo B. n. HHKJI L HB^aeTca aeaJiHTHqecKOH
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BOKpy>KHOCTbK)", nocKOJibKy MM MOJK6M cAe^iaTb 3H3^HTHiecKoe npeoS-
pa30B3HHe KOOp4HH3T X
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 H X

2
, 6CJIH 3TO HC T3K, B CH^iy TCOpeMfal PHM3-

Ha H npHHunna IllBapua [10]. HycTb TaKa<e goa = gl3 = g.2a = 0.
OoACHHTbiBaH HCTHHHOe BpeMH, 33TpaHHB3eMoe MS npoxojKAeHHe ny-

TH L,

c i &y

1 Uoo/ <?-*2 Woo

Ha OCHOB3HHH (JiopMyjibi ([4], CTp. 359) MOWCM

p — ruioTHOCTb semeciBa. SaMenaa, HTO Tensop jap sa^aeT rra no'-
BepxHocTH F HHAyuHpOBaHHyro pHMaeoBy MCTpHKy H o6o3Haqa,H nepes 8-

(6

det |^K||<0, TO n^ioma^b, orpaHHHHBaeMa-a B. n.
JIOM L, B CMblCfle yKasaHHOfl HH^yUHpOB3HHOfi MCTpHKH H6 MO5KeT



36 A. K. Tyu;

npOH3BOjibHO Majioft. OpeAno^OyKHM, HTO paccMaipHBaeMbiH BSMH UHKJI L
MHHHMa;ibHyio rwoiuaAfa, a Taione nycTE* miaTHocTb p naa^o K3Me-

B o6,iacTn F. Tor,aa HS (6)

TAG Mepes o(/
7
) ofiosHaMena

HTO jyia npocipaHCTBeHHoft
COOTHOLlieHHe

o6;iacTH
/ (L) L M

renept,
BH-J

(7)

FIpn 3TOM MO>KHO

sopa noeepxHOCTH F jm6o saBHCHT TO^IBKO OT x + x- , Jiu6o
OT 3TOFO M3JIO BJIHaiOT H3 COOTHOUieHHe (7). TaKHM o6pa3QM, MH

TpedyeMoe

, MTO npn p ~ 10~31
 ZJCM

A
 B cjiyqae, Koraa tt^l TOR,

/~ [pacctoHHHH OT Co.flHLi,a AO ueHTpa Fa-naKTHKH] » 8000 napcex;
ec™ «e / = 1000 KM, TO ^ ~6-10~23 C^K! ECJIH npuHHTt t= 1 TOA H
= 1000 w^f, TO p—10 2 8

 z/CM
3
\\ EC^H OTKasaTbCH OT yc^OBHa (7), TO _

t = 1 roA, / == 1000 KM H P — 10-
31

 z/c^t
3
 noJiynaeM a ~ lO

9
--

1
^

2
. To ecTb

OTKJlOHeHHH OT CBK^HAOBOH FCOMeTpHH B 3- npOCTpaHCTBC, TAG pea,lH3}'-
HDTCH B. n. iiHKyibi, orpOMHbie, H Bp«A /IK MoryT noKO^ieSaTb o6mnft BH-
iBOA O TOM, HTO CHTyaUHH, B KOTOpblX pea./IH3yK)TCH B. n. UHKVIbl, JieKaT
3a npSAe^iaMH COBpeMCHHblX 3H3HHH.

4. FIpHBCAeM npHMep MHoroo6pasHfl c eBKJiHtosoft Tonojioraeft H MeT-

PHKOH, aonycKaromefl B. n.

rfs2
 = -
2

+ 22 (x^-dx^ - x1 dx2) rfr1 +

const, x* = asint,
2 = a cost}, rAe a> l/]/2~2.
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