
npeAJiaraeMbiM MCTOAOM ypoBHH aneprHH A-IIH COCTOHHHH (8 + 0)
H (8+1) Ha ypaBHeHHH (19) pa6oTM [2] c MaipnitaMH 2x2 pamibi: £(8 + 0) =
=—2,319, £(8 + 1)=— 0,696; H3 ypaBHCHHH (15) [2] c MatpHuaMH 3x3— £(8 + 0) =
= —2,318, £(8 + 1)=— 0,689, £(8 + 2) =—0,354.

B pa6oTe [2] H3 ypaBHeHHH (19) 6uno HaftaeHO £(8 + 0)=— 2,317, £(8 + 1) =
= — 0,717; H3 ypaBHeHHH (17) — £(8 + 2)= — 0,111. Bee snaieHHH ypoBHeft Aanbi B CAHHH-
uax Ry* = me^(2K^-(l), KOTopue npn K = 16 H ^ = 13,27 paBHbi Ry* = 4,005 naB.

PaAHajibHbie (pyHKUHH A^H COCTOHHHH (8+0) H (8+1) HS ypaBHeHHH (19) pa6oru
[2] flara na pncyHKax 1 H 2.

BHAHO, HTO paAHajibHHe 4>yHKU,HH, BbiTOCJieHHue na OCHOBB npeAJiaraeMoro ueroAa,
HaxoflflTCH B eoiviacHH c pesyjibTaraMH padoTbi [2].
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TOnOJIOTHHECKAJl CTPYKTVPA BCEJIEHHOH FEflEJIJI

B 3TOH savietKe MM nccJieayeM rJio6ajibHyro ronojiorHMecKyro cxpyKiypy Bce^eHHoft
fe.ne.ni!. MeipuKa Feaejia HMBCT cJieayroinHH BHA [1J:

gx (dx) = a2 (dx° — dx — dx + (1/2) e
2
* dx + 2e* dx^dx^}, (1)

r«e a = const. Qua yAOBjieTBOpaeT ypaBHennaM SHHioieftHa

RiK - (1/2) glKR = (8r.G/C2) fUiuK + Ag,K

c KocMOJiorHiecKOH nociosiHHoft A = — 1 /2a2 = — 4*Gf,/c2 [1, 7]. B cjiyqae, Korja A = 0,
npasyio Hacib ypaBHeHHH rpasHTaiiHOHHOro nojia cjieayex 6parb B BHAB rensopa

HAeajibnoft WHAKOCTH c n^OTHOCTbro p H AaBJienneM p [2].
KoopAHHatbi x°, x^, x

2
, x

3 B (\) npHiiHMaroT Jira6faie semecTBenHbie

, npocTpancTBo-BpeMH reaejia V roMeoMopfJmo esKjiHAoay npocTpancxBy /?4.
OAH3KO 3TO He eAHHCTBCHHafl BO3MO>KHafl r^oSa^bHaa ctpyKTypa ^opeHuesa MHOroo6pa-
3HH C MetpHKOH (1).

ySeAHTbca B STOM, paccMOipHM rpynny ABHweHHH G BceJieHHoft FeAeJia V:

JO = xO + „_ Jl _ Xl + pf 72 = g-P X2 + T> ^3 — X3 + 8,

TAC a, p, f , o — npoHSBojibHbie semecTBenHbie napaMerpw. Fpynna G fleftcTByer rpan-

3HTHBHO H3 V H HMBCT TpHBHaJIbHyiO CTaUHOHapHyiO HOArpynny Gx OTHOCHTeJIbHO npOH3-

BOJfaHOH TO'iKH x = (x°, x
1
, x

z
, x

3
) MHOroo6pa3Hfl V. CjieAOBaTeJibno, rpynna G AH(J)-

<}>eoMopcpHa Jiopenuesy MHOrooQpasHio V ([3], cxp. 129, 132), H MO>KHO Aajiee OTO>K-

G co BceJieHHofi FeAejia V.

Fpynna G HMBCT THH G4VI2 B oSosnaqeHHax M. E. OCHHOBCKOFO, H ronojiorna
rpynn Jin sroro rnna 3KBHBa^eHTHa TonojiorHH cjieAyiomnx MHoroo6pa3HH [4]:

R\ R
3
 X Si, ^2 x Si x Sl> (2)

F4e 51 — oKpy>KHocTb. O6o3HaqHM lepea G, Gl H G2 cooTBexcTByromHe yKasannbiM rono-

Jiorn>iecKHM cipyKTypaM (2) rpynnbi Jin. Fpynna G; (I — 1, 2) nojiyiaexca HS rpynnw G
<j)aKTOpH3au.Heft no AHCKpeTno.viy ueHipajibHOMy HOpmajibHOMy AeJiHTejiro DI, T. e.

G; = G/D,.
HssecTHO [5], ITO rpynna G; 6yfler o6jiaAa?b MCTPHKOH, Koropaa

MeipHKOH (1) H3 G TOFAa H TOJIbKO TOFA3, KOF.H3 BblnO JIHH6TCH paBBHCTBO

ge(dx) = ge(Ad_(d)[dx}) (3)
G
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JiK>6dro SJieMenra d £ D/. TaK kak flJia uenxpa CBSSHOH rpynnbi

Ad_ asjiaexca xoHtnecxBeHHWM aaxoMopipHSMOM a.irefipbi Jin rpynnw G
G

([3]; crp. 138), TO paseHCTBO '3) Bbino-iHaexca aBToiwaTHiecKH. CjieaosaTeJibHO, Meipn-
Ka (1) jonycKaeTca rpynnofi G/ (/ = 1, 2), npespamaa nocjieanioro B TonojiorHwecKyio

CTb Bce.ieHHoft FeaeJifl V -t (T. e. V,- — STO jiopenueBO MHoroo6pa3He, H.30-
6';).

MM MOJK6M CK33aTb, 1TO BO3MO>KHbI TpH TOnOJIOFHHeCKH

Bce.ieHHbie Fe,neJia: V, Vl n V«. MX rJioSaJibnaa Tonojiorna nepeiHCJiena B (2).

J1H V, Vj H V2 H330B6M COOTBCXCTBeHHO yHHBepC3JIbHOH, U.H.lHH,ZlpHieCKOii H TOpHleCKOM

BcejieHHWMH FeaejiH. BawHo oxiwexHTb, <JTO rpynna G AeftcTByer xpaHSHXHBHO He

na V, HO xaioxe na K[ H K, ([3;, crp. 132), T. e. BceJieHHbie Kj H F2

or V K Vt (i — I, 2) npoHcxOAHT c nonombto orowaeciBJieHHa ToieK onpe-
ix noAMHOwecTB, Koropbie ^erxo onpeaejisioxca O^arojapa aa^aHHro aHCKpeTHoro

HopwaJibHoro Ae.THTe.ia D-t.
1. U n J i H H a p H M e c K a a B c e j i e n n a a Vt. Hemp rpynnw Gj H3OMOp(J)eH rpyn-

ne K^S
1 [4]. FIosroMy na/;o paccMorpeib usa cJiyMaa:

a) D, COCTOHT MS npeo6pa3OBaHHH BH^a jcfl = .ra(a = 0, 1, 2), !?3 = j:
3
 + n, rae

« — Jiio6oe uejioe HHCJIO. Toraa Vj (a) nojiyiaerca OTOHf^ecrBJieHHeM cofibiTHa (x°, x
l
t

X*, X
3
) C CO6blrH6M (JC°, X

1
, X'

2
, X

3
 + n}, FIpH 3TOM OCb X

3
 HpeBpalHaeTCH B OKpyWHOCTb S

1
'

a V— B Vr (a) ss /?3 x 51. UHJinn,apHiecKaa BcejieHHaa Fj (a), TBK xe, KBK n Bce^ennaa

V, coaepwHT rJia^KHe sawKHytbie BpeMeHHno^ofiHbie KpHswe (B. n. UHKJIM) [1].
OTMCTHM s^ecb, MTO B pagore [6] B ^OKaaare-ibCTBe oxcyxcxBHa B. n. UHKJIOB BO Bce-

jiemoji V co^epwHXca
b) Dl COCXOHT H3 npeoOpasoBaHHH BH^a x° = x° + n, x

a
 = x" (a = 1, 2, 3). B STOM

cjiyqae xoiKa (x°, x
1
, x'

2
, x

3
) oxow^ecrsjiaexca c XOMKOH (x° + n, x

1
, x'

2
, x

3
). llojiyiae-

uaa unJiHHapinjecKaa BceJiennaa fe^ejia Vjib) o6jia^aeT aaMKHyxbiM BpeMeneM H, cjie-
aoBarejibHO, ^o6aBO4HWMH B. n. UKKJIBMH [6].

TaKHM o6pasoM, xoxa xonoJiorHH BceJienHbix Teaejia Vt (a), V1 (b) sKBHBajieHTHW,
HX reoMexpHqecKHe H 4)fi3HMecKHe CBOftcxBa pasJininbi.

2. T o p H t j e c K a a B c e J i e H H a a F e a e J i a V2. Uenxp rpynnw G2 H3OMop4>en
asyuepHOMy xopy S1 (J) S1 [4]. FIoaxoMy xopHqecKaa Bce-ieHHan K, nojiywaexca npn
OTOJKfleCTBJieHHH XO^KH (X° + «, JC

1
, X

2
, X

3
 + m) C XO1KOH (A:

0
, JT

1
, ^T

2
, JT

3
) B COOTB6TCTBHH

c aajanneM jHCKpeiHoro HopMaJibHoro aejinxejia D2, cocxoamero HS npeo6pa3OB3HHH
an.ua: x° — x° -\- n, x

1
 =• x

1
, x

2
 — x

2
, x

3
 = x

3
 -\- m, rae n, m — JiK>6bie uejibie <!Hcaa.

BceJieHnaa V2 HMeer saMKHyroe BpeMa H aoSaBoiHbie B. n. HHKJIM.
3 . C y m e c T B O B a H H e B . n . U H K J I O B B O B c e J i e n n b i x P e a e J i a paccMar-

pHBarox HHOr^a I«K JOBOJ B nojibsy xoro, MTO SXH MOfle^H ne HMerox (j>H3HiecKoro
CMbicJia [7]. TaKoe MHCHHC cosceM He onpaB^ano ([6; 8, cxp. 679]). B CBMOM nene, ec.au

BOcnoJibsosaxbca Koop^HHaxaMH Fejejia (t, r, y, y) jinn V, B Koxopwx MexpHKa (1) npn-
HHMaex BHJ, [1]:

gx (dx) = 4a? (dt- — dr'
2
 — dy

2
 + (sh

4
 r — sh

2
 /-) d<f

2
 + 2 V2 sh= rdydt),

a B. n. uHKJibi saaaioxca cooxHomenHaMH r, t, y — const, r > /"0 = In (1 + V2), 0
TO HCXHHuoe BpeMa *H3HH ,nyxeiiiecTBeHHHKa B npoiiuioe" pasno [6j:

3 2*

! _ ' = — (
*i Vgm c J

r,ue MM npHHfljiH p~-10~
3 1

 r/cM
3
. AnaJiorHiHaa

B. n. UHKJIOB BO BceJieHHWx Vt (b) n V2.
TaKHM o6pa'3OM, MH HiweeM ABJIO c HB.TCHHHMH, Aaaexo BMXOAHIUHMH sa

H3IIIHX 3H3HHH H HaillHX <o6biqHbIX npeACT3B^eHHH O npHWHHHO-CJieflCTBeHHMX CBH3HX. Bo-
jiee oCmnft cjiyqafl, npHBo^flmnft K raKoiny ace BHBOAy, ana^HSHpoBa^cH naMH B [6].
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