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� ¸¸³μÉ·¥´Ò ¸²¥¤ÊÕÐ¨¥  ·¥ ²Ó´Ò¥ μ¡Ñ¥±ÉÒ: ÔË¨·´ Ö ´¨ÉÓ, ¸ÉÖ£¨¢ ÕÐ Ö ¤¢¥ ³ É¥·¨ ²Ó´Ò¥
ÉμÎ±¨, ¨ ³´μ£μ³¥·´ Ö ¸Ë¥·¨Î¥¸± Ö ÔË¨·´ Ö ¶²¥´±  ¢ ¶¸¥¢¤μ¥¢±²¨¤μ¢μ³ ³¨·¥ ¸μ¡ÒÉ¨°. �μ¸É·μ¥´ 
ÔË¨·´ Ö ³μ¤¥²Ó ¶·μ¸É· ´¸É¢ -¢·¥³¥´¨ ¸ ¶·μ¨§¢μ²Ó´μ § ¤ ´´μ° ·¨³ ´μ¢μ° ³¥É·¨±μ°, ¨ μ¡¸Ê¦¤¥´
¢ ¸¢Ö§¨ ¸ ÔÉ¨³ ¢μ¶·μ¸ μ λ-Î²¥´¥ ¢ Ê· ¢´¥´¨ÖÌ �°´ÏÉ¥°´ .

Consideration is given to the following areal objects: an aether ˇbre drawing up two material
points and a many-dimensional spherical aether membrane in the pseudo-Euclidean world of events.
The space-time aether model with an arbitrarily given Riemannian metric is constructed and the λ-term
problem in the Einstein equations is considered in this connection.

PACS: 11.25.-w

‚‚…„…�ˆ…

‚ ¸μμÉ¢¥É¸É¢¨¨ ¸ · ¡μÉμ° [1] ³ É¥·¨ ²Ó´Ò¥ μ¡Ñ¥±ÉÒ, ¢ μ¸´μ¢¥ μ¶¨¸ ´¨Ö ±μÉμ·ÒÌ
²¥¦¨É  ·¥ ²Ó´ Ö ³¥É·¨±  ‚ £´¥· , § ¤ ¢ ¥³ Ö ¢ ³¨·¥ ¸μ¡ÒÉ¨°, ´ §Ò¢ ÕÉ¸Ö  ·¥ ²Ó´Ò³¨.

…¸²¨ ³¥É·¨±  ‚ £´¥·  μ¶·¥¤¥²Ö¥É¸Ö Î¥·¥§ ³¥É·¨±Ê �¨³ ´ , Éμ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ · ¡μ-
É ³¨ [2, 3]  ·¥ ²Ó´Ò¥ μ¡Ñ¥±ÉÒ ´ §Ò¢ ÕÉ¸Ö ÔË¨·´Ò³¨.

„¥°¸É¢¨¥ ¸²μ¦´μ£μ ÔË¨·´μ£μ μ¡Ñ¥±É  · ¢´Ö¥É¸Ö ¸Ê³³¥ ¤¥°¸É¢¨° Ô²¥³¥´É ·´ÒÌ μ¡Ñ¥±-
Éμ¢, ¢Ìμ¤ÖÐ¨Ì ¢ ¸μ¸É ¢ ¸²μ¦´μ£μ. ‚ ¸μμÉ¢¥É¸É¢¨¨ ¸ · ¡μÉ ³¨ [2, 3] Ô²¥³¥´É ·´Ò¥ μ¡Ñ¥±ÉÒ
´ §Ò¢ ÕÉ¸Ö m-¶²¥´± ³¨, £¤¥ Î¨¸²μ m μ§´ Î ¥É · §³¥·´μ¸ÉÓ ¶²¥´±¨. ‘μ¸É ¢´Ò¥ ÔË¨·´Ò¥
μ¡Ñ¥±ÉÒ · ¸¸³μÉ·¥´Ò ¢ · ¡μÉ Ì [4Ä14].

‡¤¥¸Ó · ¸¸³ É·¨¢ ÕÉ¸Ö ÔË¨·´Ò¥ μ¡Ñ¥±ÉÒ ¢ ³¨·¥ ¸ ³¥É·¨±μ° Œ¨´±μ¢¸±μ£μ

ds2 = ημνdxμdxν = dx1dx1 + . . . + dxndxn − c2dtdt = drdr− c2dtdt, (1)

£¤¥ c Å ¸±μ·μ¸ÉÓ ¸¢¥É ; t = x0 Å ¢·¥³Ö; x1, . . . , xn Å ¤¥± ·Éμ¢Ò ±μμ·¤¨´ ÉÒ.
‚ ± ¦¤Ò° ³μ³¥´É ¢·¥³¥´¨ m-¶²¥´±  § ´¨³ ¥É ¸¢μ¥ ³¥¸Éμ Å § ¢¨¸ÖÐÊÕ μÉ ÔÉμ£μ

³μ³¥´É  ¢·¥³¥´¨ m-³¥·´ÊÕ μ¡² ¸ÉÓ ¢ (n + 1)-³¥·´μ³ ³¨·¥ Œ¨´±μ¢¸±μ£μ. ‡  ¢·¥³Ö
¸¢μ¥£μ ¸ÊÐ¥¸É¢μ¢ ´¨Ö m-¶²¥´±  § ³¥É ¥É ¢ ÔÉμ³ ³¨·¥ (m + 1)-³¥·´ÊÕ ¶μ¢¥·Ì´μ¸ÉÓ.

„¥°¸É¢¨¥ m-¶²¥´±¨

Sm = GmVm+1 = Gm

∫
dVm+1 (2)

· ¢´Ö¥É¸Ö ¶²μÐ ¤¨ § ³¥É ¥³μ° ¥Õ ³¨·μ¢μ° ¶μ¢¥·Ì´μ¸É¨, Ê³´μ¦¥´´μ° ´  ±μ´¸É ´ÉÊ ¢§ -
¨³μ¤¥°¸É¢¨Ö Gm.
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…¸²¨ § ³¥É ¥³ Ö ¶μ¢¥·Ì´μ¸ÉÓ § ¤ ¥É¸Ö Ê· ¢´¥´¨Ö³¨

xα = xα(u0, u1, . . . , um), (3)

Éμ ³¥É·¨±  (1) ´  ´¥° ¶·¨´¨³ ¥É ¢¨¤

ds2 = fkldukdul, fkl = ημνξμ
k ξν

l , ξμ
k =

∂xμ

∂uk
, (4)

  Ô²¥³¥´É ¥¥ ¶²μÐ ¤¨ · ¢´Ö¥É¸Ö

dVm+1 =
1
c

√
−fmdu0du1 . . . dum, fm = det (fkl). (5)

‡¤¥¸Ó ¨ ¤ ²ÓÏ¥ ¢¸¥ É¥´§μ·´Ò¥ ² É¨´¸±¨¥ ¨´¤¥±¸Ò ¶·¨´¨³ ÕÉ §´ Î¥´¨Ö μÉ 0 ¤μ m,  
¢¸¥ É¥´§μ·´Ò¥ £·¥Î¥¸±¨¥ ¨´¤¥±¸Ò Å μÉ 0 ¤μ n, ¶·¨Î¥³ n > m.

Š ± ¤μ± § ´μ ¢ · ¡μÉ¥ [2], ¥¸²¨ Gm �= 0, Éμ ´  ³¨·μ¢μ° ¶μ¢¥·Ì´μ¸É¨, § ³¥É ¥³μ°
ÔË¨·´μ° m-¶²¥´±μ° ¢ ³¨·¥ ¸ É¥´§μ·μ³ �¨³ ´  gαβ ¨ ¸¢Ö§´μ¸ÉÓÕ Š·¨¸ÉμËË¥²Ö Γα

μν ,
Ê¸²μ¢¨¥ δSm = 0 Ô±¢¨¢ ²¥´É´μ ¸¨¸É¥³¥ ¤¨ËË¥·¥´Í¨ ²Ó´ÒÌ Ê· ¢´¥´¨°

1√
−fm

∂

∂uk

(√
−fmfkl ∂xα

∂ul

)
+ fklΓα

μν

∂xμ

∂uk

∂xν

∂ul
= 0, (6)

£¤¥ ¢ μ¡Ð¥³ ¸²ÊÎ ¥, ´ ·Ö¤Ê ¸ (2), (3) ¨ (5),

fkl = gαβ(x0, x1, . . . , xn)ξα
k ξβ

l , fksfsl = δk
l .

�μ¢¥·Ì´μ¸ÉÓ, § ¤ ¢ ¥³ÊÕ Ê· ¢´¥´¨Ö³¨ (8), ³Ò ´ §Ò¢ ¥³ £¥μ¤¥§¨Î¥¸±μ°.
‚ Î ¸É´μ³ ¸²ÊÎ ¥, ±μ£¤  gαβ(x0, x1, . . . , xn) = ηαβ , ¸¨¸É¥³  Ê· ¢´¥´¨° (6) ¶·¨´¨³ ¥É

¸²¥¤ÊÕÐ¨° ¢¨¤:
1√
−fm

∂

∂uk

(√
−fmfkl ∂xα

∂ul

)
= 0, (7)

É ± ÎÉμ ´  £¥μ¤¥§¨Î¥¸±μ° ¶μ¢¥·Ì´μ¸É¨  ËË¨´´Ò¥ ±μμ·¤¨´ ÉÒ xα Ö¢²ÖÕÉ¸Ö £ ·³μ´¨Î¥-
¸±¨³¨ ËÊ´±Í¨Ö³¨ ¶ · ³¥É·μ¢ uk.

�¥·¥°¤¥³ É¥¶¥·Ó ± · ¸¸³μÉ·¥´¨Õ  ·¥ ²Ó´ÒÌ μ¡Ñ¥±Éμ¢ ¨ μ¡¸Ê¦¤¥´¨Õ ¢μ¶·μ¸  μ λ-
Î²¥´¥ ¢ Ô°´ÏÉ¥°´μ¢ÒÌ Ê· ¢´¥´¨ÖÌ ÉÖ£μÉ¥´¨Ö.

1. �”ˆ���Ÿ �ˆ’œ, ‘’Ÿƒˆ‚�	™�Ÿ „‚… Œ�’…�ˆ�‹œ�›… ’�—Šˆ

�·¨³¥· ÔË¨·´μ° ´¨É¨, ¸ÉÖ£¨¢ ÕÐ¥° ¸ ¸¨²μ° F ¤¢¥ ³ É¥·¨ ²Ó´Ò¥ ÉμÎ±¨ ¸ ³ ¸¸ ³¨
M1 ¨ M2, ¢ ¸²ÊÎ ¥ n = 1 · ¸¸³μÉ·¥´ ¢ · ¡μÉ¥ [5]. ‡¤¥¸Ó ³Ò ¶·¨¢¥¤¥³ ´μ¢Ò° ¢Ò¢μ¤
² £· ´¦¨ ´  L É ±μ° ¸¨¸É¥³Ò.

�·¥¦¤¥ ¢¸¥£μ § ³¥É¨³, ÎÉμ ÔË¨·´ Ö ´¨ÉÓ Å ÔÉμ ÔË¨·´ Ö 1-¶²¥´± . Šμ´¸É ´É  ¢§ ¨-
³μ¤¥°¸É¢¨Ö G1 · ¢´  G1 = −F .

‡ É¥³ § ³¥É¨³, ÎÉμ ³ É¥·¨ ²Ó´Ò¥ ÉμÎ±¨ Å ÔÉμ ÔË¨·´Ò¥ 0-¶²¥´±¨. Šμ´¸É ´É  ¢§ ¨-
³μ¤¥°¸É¢¨Ö G0 · ¢´  G0 = −Mc2, £¤¥ M Å ³ ¸¸  ³ É¥·¨ ²Ó´μ° ÉμÎ±¨.

�μ² £ Ö x0 = t = u0 ¨ m = 0, ¶·¨ ²Õ¡μ³ n ´ Ìμ¤¨³

f0 = −c2 +
dr
dt

dr
dt

, (8)
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dV1 =

√
1 − v2

c2
dt, v =

dr
dt

, (9)

S0 = −Mc2

∫ √
1 − v2

c2
dt. (10)

�μ² £ Ö x0 = t = u0, x1 = x = u1 = u, ¶·¨ m = n = 1 ´ Ìμ¤¨³

f1 = −c2 dx

du

dx

du
, dV2 =

dx

du
du0du1 = dtdx, (11)

S1 = −F

∫ ∫
dtdx = F

∫
x1(t)dt − F

∫
x2(t)dt, (12)

£¤¥ x1(t), x2(t) Å ±μμ·¤¨´ ÉÒ ³ É¥·¨ ²Ó´ÒÌ ÉμÎ¥± ¢ ³μ³¥´É ¢·¥³¥´¨ t,   ´¥· ¢¥´¸É¢ 
x1(t) < x < x2(t) § ¤ ÕÉ μÉ·¥§μ±, § ´¨³ ¥³Ò° ´¨ÉÓÕ ¢ ÉμÉ ¦¥ ³μ³¥´É ¢·¥³¥´¨ t.

ˆ§ (10) ¨ (12) ¸²¥¤Ê¥É, ÎÉμ ² £· ´¦¨ ´ L · ¢´Ö¥É¸Ö

L = −M1c
2

√
1 − ẋ2

1

c2
+ Fx1 − M2c

2

√
1 − ẋ2

2

c2
− Fx2. (13)

�ÉμÉ ¶·¨³¥· ¶·¨ n > 1 ¶μ¤·μ¡´μ · ¸¸³μÉ·¥´ ¢ · ¡μÉ Ì [5Ä12].

2. ƒ…�„…‡ˆ—…‘Š�Ÿ ��‚…�•��‘’œ, ‡�Œ…’�…Œ�Ÿ ‘”…�ˆ—…‘Š�‰
�”ˆ���‰ m-�‹…�Š�‰ ‚ (m + 2)-Œ…���Œ Œˆ�… ‘��›’ˆ‰

Œ´μ£μ³¥·´ Ö ¸Ë¥·¨Î¥¸± Ö ÔË¨·´ Ö ¶²¥´±  ¢¶¥·¢Ò¥ · ¸¸³μÉ·¥´  ¢ · ¡μÉ¥ [15]. ‡¤¥¸Ó
³Ò · ¸¸³μÉ·¨³ ¥¥ ¶μ¤·μ¡´¥°.

–¥´É· m-¶²¥´±¨ ¸Î¨É ¥³ ¶μ±μÖÐ¨³¸Ö ¢ ´ Î ²¥ ±μμ·¤¨´ É x1, . . . , xm+1.
C´ Î ²  · ¸¸³μÉ·¨³ £¥μ¤¥§¨Î¥¸±ÊÕ ¶μ¢¥·Ì´μ¸ÉÓ, § ³¥É ¥³ÊÕ ±·Ê£μ¢μ° ÔË¨·´μ° ´¨-

ÉÓÕ. ‚ ÔÉμ³ ¸²ÊÎ ¥ m = 1, n = 2.
“· ¢´¥´¨Ö (3) ¶·¨´¨³ ÕÉ ¸²¥¤ÊÕÐ¨° ¢¨¤:

x0 = t, x1 = x = r(t) cos ϕ, x2 = y = r(t) sin ϕ, t = u0, ϕ = u1. (14)

�  É ±μ° ¶μ¢¥·Ì´μ¸É¨ ³¥É·¨±  (1) · ¢´Ö¥É¸Ö

ds2 = (ṙ2 − c2)dt2 + r2dϕ2, (15)

  Ô²¥³¥´É ¥¥ ¶²μÐ ¤¨ · ¢´Ö¥É¸Ö

dV2 = r
√

1 − ṙ2/c2 dtdϕ, (16)

É ± ÎÉμ ṙ2 < c2. “· ¢´¥´¨Ö (7) ¶·¨´¨³ ÕÉ ¸²¥¤ÊÕÐ¨° ¢¨¤:

d

dt

r√
1 − ṙ/c2

= 0, α = 0, (17)

1
r2

∂2xα

∂ϕ2
− 1

c2r
√

1 − ṙ2/c2

∂

∂t

(
r√

1 − ṙ2/c2

∂xα

∂t

)
= 0, α = 1, 2. (18)
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�μ¤¸É ¢²ÖÖ ¸Õ¤  (14), ¶μ²ÊÎ ¥³ ¤¨ËË¥·¥´Í¨ ²Ó´μ¥ Ê· ¢´¥´¨¥

d

dt

rṙ√
1 − ṙ2/c2

+ c2
√

1 − ṙ2/c2 = 0 (19)

¤²Ö · ¤¨ ²Ó´μ° ËÊ´±Í¨¨ r = r(t), Ê¤μ¢²¥É¢μ·ÖÕÐ¥¥¸Ö, ¥c²¨ Ê¤μ¢²¥É¢μ·Ö¥É¸Ö ¤¨ËË¥·¥´-
Í¨ ²Ó´μ¥ Ê· ¢´¥´¨¥ (17), É ± ± ±

d

dt

rṙ√
1 − ṙ2/c2

+ c2
√

1 − ṙ2/c2 =
c2

ṙ

d

dt

r√
1 − ṙ/c2

. (20)

�¸É ¥É¸Ö ·¥Ï¨ÉÓ Ê· ¢´¥´¨¥ (17), ¨§ ±μÉμ·μ£μ ¸²¥¤Ê¥É, ÎÉμ√
1 − ṙ2/c2 = Ωr, (21)

£¤¥ Ω Å ±μ´¸É ´É  ¨´É¥£·¨·μ¢ ´¨Ö. �É¸Õ¤  ´ Ìμ¤¨³

dr

dt
= c

√
1 − (Ωr)2. (22)

‘²¥¤μ¢ É¥²Ó´μ,

Ωc(t − t0) =

Ωr∫
0

dξ√
1 − ξ2

, (23)

£¤¥ t0 Å ¢Éμ· Ö ±μ´¸É ´É  ¨´É¥£·¨·μ¢ ´¨Ö,   μÉ¸Õ¤  ´ Ìμ¤¨³

Ωr = sin Ωc(t − t0). (24)

’¥¶¥·Ó · ¸¸³μÉ·¨³ £¥μ¤¥§¨Î¥¸±ÊÕ ¶μ¢¥·Ì´μ¸ÉÓ, § ³¥É ¥³ÊÕ ¸Ë¥·¨Î¥¸±μ° ÔË¨·´μ°
m-¶²¥´±μ°. ‚ ÔÉμ³, μ¡Ð¥³, ¸²ÊÎ ¥ n = m + 1.

“· ¢´¥´¨Ö (3) É ±μ° ¶μ¢¥·Ì´μ¸É¨ ¶·¨´¨³ ÕÉ ¸²¥¤ÊÕÐ¨° ¢¨¤:

x0 = t, xα = r(u0)nα(u1, . . . , um), α = 1, . . . , m + 1, (25)

u0 = t, u1 = θ1, . . . , um = θm,

£¤¥ t Å ¢·¥³Ö; θ1, . . . , θm Å ±μμ·¤¨´ ÉÒ ´  ¥¤¨´¨Î´μ° ¸Ë¥·¥

m+1∑
α=1

nαnα = 1, (26)

É ± ÎÉμ
m+1∑
α=1

nαdnα = 0,

m+1∑
α=1

dnαdnα =
m∑

k,l=1

ωkl(θ1, . . . , θm)dθkdθl, (27)

£¤¥

ωkl =
m+1∑
α=1

∂nα

∂θk

∂nα

∂θl
. (28)
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�  É ±μ° ¶μ¢¥·Ì´μ¸É¨ ³¥É·¨±  (1) · ¢´Ö¥É¸Ö

ds2 = (ṙ2 − c2)dt2 + r2ωkldθkdθl. (29)

�²¥³¥´É ¶²μÐ ¤¨ É ±μ° ¶μ¢¥·Ì´μ¸É¨ · ¢´Ö¥É¸Ö

dVn = rm
√

1 − ṙ2/c2
√

ωdtdθ1, . . . , dθm, (30)

£¤¥ ω Å μ¶·¥¤¥²¨É¥²Ó ³ É·¨ÍÒ (ωkl). ‘μ£² ¸´μ (30) ṙ2 < c2.

“· ¢´¥´¨Ö (7) ¶·¨´¨³ ÕÉ ¸²¥¤ÊÕÐ¨° ¢¨¤:

d

dt

rm√
1 − ṙ2/c2

= 0, α = 0, (31)

1
r2

Δxα − 1
c2rm

√
1 − ṙ2/c2

∂

∂t

(
rm√

1 − ṙ2/c2

∂xα

∂t

)
= 0, α = 1, . . . , m, (32)

£¤¥ Î¥·¥§ Δ μ¡μ§´ Î¥´ Ê£²μ¢μ° μ¶¥· Éμ·

Δ =
1√
ω

∂

∂θk

√
ωωkl ∂

∂θl
, (33)

(ωkl) Å ³ É·¨Í , μ¡· É´ Ö ± ³ É·¨Í¥ (ωkl).
�μ¤¸É ¢²ÖÖ ¢ (32) ËÊ´±Í¨¨ (25), ¶μ´ Î ²Ê ¶μ²ÊÎ ¥³

1
r

(
Δ − 1

c2rm
√

1 − ṙ2/c2

d

dt

rmṙ√
1 − ṙ/c2

)
nα(θ1, . . . , θm) = 0, α = 1, . . . , m. (34)

’¥¶¥·Ó ¤μ± ¦¥³, ÎÉμ

(Δ + m)nα(θ1, . . . , θm) = 0. (35)

„²Ö ÔÉμ£μ · ¸¸³μÉ·¨³ m + 1 ËÊ´±Í¨° xα = rnα(θ1, . . . , θm) μÉ m + 1 ´¥§ ¢¨¸¨³ÒÌ
¶¥·¥³¥´´ÒÌ r, θ1, . . . , θm, ¤²Ö ±μÉμ·ÒÌ ¨³¥¥³

dxμdxμ = dr2 + r2ωkldθkdθl, (36)

∂

∂xμ

∂

∂xμ
=

1
rm

∂

∂r
rm ∂

∂r
+

1
r2

Δ. (37)

�·¨³¥´ÖÖ ¶μ¸²¥¤´¨° μ¶¥· Éμ· ± ËÊ´±Í¨Ö³ xα = rnα, ¶μ²ÊÎ ¥³ · ¢¥´¸É¢μ
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1
r
(m + Δ)nα(θ1, . . . , θm) = 0, (38)

  ¸²¥¤μ¢ É¥²Ó´μ, ¨ · ¢¥´¸É¢μ (35).
�μ¤¸É ¢²ÖÖ ¢ (34) · ¢¥´¸É¢μ (35), ¶μ²ÊÎ ¥³ ¤¨ËË¥·¥´Í¨ ²Ó´μ¥ Ê· ¢´¥´¨¥

d

dt

rmṙ√
1 − ṙ2/c2

+ mc2rm−1
√

1 − ṙ2/c2 = 0 (39)

¤²Ö · ¤¨ ²Ó´μ° ËÊ´±Í¨¨ r = r(t). “· ¢´¥´¨¥ (39) Ê¤μ¢²¥É¢μ·Ö¥É¸Ö, ¥¸²¨ Ê¤μ¢²¥É¢μ·Ö¥É¸Ö
Ê· ¢´¥´¨¥ (31), É ± ± ±

d

dt

rmṙ√
1 − ṙ2/c2

+ mc2rm−1
√

1 − ṙ2/c2 =
c2

ṙ

d

dt

rm√
1 − ṙ2/c2

. (40)

�¸É ¥É¸Ö ·¥Ï¨ÉÓ Ê· ¢´¥´¨¥ (31), ¨§ ±μÉμ·μ£μ ¸²¥¤Ê¥É, ÎÉμ

√
1 − ṙ2/c2 = (Ωr)m, (41)

£¤¥ Ω Å ±μ´¸É ´É  ¨´É¥£·¨·μ¢ ´¨Ö. �É¸Õ¤  ´ Ìμ¤¨³

dr

dt
= c

√
1 − (Ωr)2m. (42)

‘²¥¤μ¢ É¥²Ó´μ,

Ωc(t − t0) =

Ωr∫
0

dξ√
1 − ξ2m

, (43)

£¤¥ t0 Å ¢Éμ· Ö ±μ´¸É ´É  ¨´É¥£·¨·μ¢ ´¨Ö.
‡ ³¥´ 

Ωr = ρ, Ωc(t − t0) = u (44)

¶·¨¢μ¤¨É ´ ¸ ± ¸²ÊÎ Õ Ω = 1, t0 = 0 ¨ ± ¨´É¥£· ²Ê

u =

ρ∫
0

dξ√
1 − ξ2m

. (45)

�É¸Õ¤  ¶·¨ m = 1 ¶μ²ÊÎ ¥É¸Ö É·¨£μ´μ³¥É·¨Î¥¸± Ö ËÊ´±Í¨Ö ρ = sin u,   ¶·¨ m = 2 Å
²¥³´¨¸± É´ Ö ËÊ´±Í¨Ö ρ = sin lemn u (¸³. [16]). �·¨ ²Õ¡μ³ §´ Î¥´¨¨ m ¨´É¥£· ² (45)
§ ¤ ¥É ¶¥·¨μ¤¨Î¥¸±ÊÕ § ¢¨¸¨³μ¸ÉÓ ρ μÉ u.

� ±μ´¥Í § ³¥É¨³, ÎÉμ, ¸μ£² ¸´μ (41) ¨ (42), ³¥É·¨±  (29), Ê³´μ¦¥´´ Ö ´  ±μ´¸É ´ÉÊ
Ω2, · ¢´Ö¥É¸Ö

Ω2ds2 = ρ2ωkl(θ1, . . . , θm)dθkdθl − ρ2mdρ2

1 − ρ2m
. (46)
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3. �”ˆ���Ÿ Œ�„…‹œ ���‘’���‘’‚�-‚�…Œ…�ˆ ˆ ��‚›‰ ��„•�„
Š ‚����‘“ � λ-—‹…�… ‚ ƒ��‚ˆ’�–ˆ���›• “��‚�…�ˆŸ• �‰�˜’…‰��

‚ · ¡μÉ¥ [2] ³Ò ¤μ± § ²¨, ÎÉμ ¶·¨ m = n · ¢¥´¸É¢μ (6) Ô±¢¨¢ ²¥´É´μ ¨§¢¥¸É´μ³Ê
Éμ¦¤¥¸É¢Ê

1√−g

∂

∂xμ
(
√
−ggμα) + gμνΓα

μν = 0, (47)

É ± ÎÉμ ¢¸Ö±μ¥ ·¨³ ´μ¢μ ¶·μ¸É· ´¸É¢μ-¢·¥³Ö Ö¢²Ö¥É¸Ö £¥μ¤¥§¨Î¥¸±¨³.
‚ ¶μ·Ö¤±¥ ¶·μ¢¥·±¨ ÔÉμ° Ô±¢¨¢ ²¥´É´μ¸É¨ § ³¥É¨³, ÎÉμ ¢ ¸²ÊÎ ¥ m = n ³μ¦´μ

¶μ²μ¦¨ÉÓ xα = uα ¨ Éμ£¤  fαβ = gμνξμ
αξν

β = gαβ,   Éμ¦¤¥¸É¢μ (6) ´¥¶μ¸·¥¤¸É¢¥´´μ
¶¥·¥Ìμ¤¨É ¢ Éμ¦¤¥¸É¢μ (47).

�μ² £ Ö Gn �= 0, ³Ò ¶·¨Ìμ¤¨³ ± ³μ¤¥²¨ ·¨³ ´μ¢  ¶·μ¸É· ´¸É¢ -¢·¥³¥´¨, § ³¥É ¥³μ£μ
ÔË¨·´μ° ³ ¸¸μ°.

�ÉμÉ ·¥§Ê²ÓÉ É ¤ ¥É ¶μ²μ¦¨É¥²Ó´Ò° μÉ¢¥É ´   ±ÉÊ ²Ó´Ò° ¢μ¶·μ¸ μ ´¥μ¡Ìμ¤¨³μ¸É¨
¢¢¥¤¥´¨Ö λ-Î²¥´  ¢ Ê· ¢´¥´¨Ö ÉÖ£μÉ¥´¨Ö

Rμν − 1
2
Rgμν = −8πγ

c4
Tμν . (48)

‘Î¨É Ö, ÎÉμ ¢¸¥ Î¥ÉÒ·¥Ì³¥·´μ¥ ¶·μ¸É· ´¸É¢μ-¢·¥³Ö § ³¥É ¥É¸Ö ÔË¨·´μ° ³ ¸¸μ°, ¨ ¤μ-
¡ ¢²ÖÖ ± É¥´§μ·Ê Tμν É¥´§μ· Ô´¥·£¨¨-¨³¶Ê²Ó¸  ÔË¨·´μ° ³ ¸¸Ò (· ¢´Ò° Pgμν , ¸³. [3, c. 9]),
§ ³¥É ÕÐ¥° ¢¸¥ ¶·μ¸É· ´¸É¢μ-¢·¥³Ö, ¶μ²ÊÎ ¥³ Ê· ¢´¥´¨Ö

Rμν − 1
2
Rgμν + λgμν = −8πγ

c4
Tμν , (49)

£¤¥

λ =
8πγ

c4
P. (50)

� ·Ö¤Ê ¸ ¶μ¸ÉμÖ´´μ° �ÓÕÉμ´ , · ¢´μ° (¸³. [17, c. 230], [18, c. 219])

γ =
1

150 000 000
¸³3

£ · ¸2
, (51)

¢ ¶· ¢ÊÕ Î ¸ÉÓ · ¢¥´¸É¢  (50) ¢Ìμ¤¨É ¤ ¢²¥´¨¥ ÔË¨·´μ° ³ ¸¸Ò, · ¢´μ¥ ±μ´¸É ´É¥ P = G3.
� · ´´¥° ¨¸Éμ·¨¨ ¢¢¥¤¥´¨Ö λ-Î²¥´  ¢ £· ¢¨É Í¨μ´´Ò¥ Ê· ¢´¥´¨Ö ¸³. [18, c. 239].
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