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In this artile a new stationary solution of the Einstein's equations with osmologial

onstant and Time mahine is given. The garavitational field is reated by ideal liquid

with two massless salar fields or by ideal liquid with eletri-magneti field.

Â ñòàòüå ïðèâîäèòñÿ ïðèìåð ïðîñòðàíñòâà-âðåìåíè, ÿâëÿþùåãîñÿ ðåøåíèåì

óðàâíåíèé Ýéíøòåéíà ñ êîñìîëîãè÷åñêîé ïîñòîÿííîé è äîïóñêàþùåãî Ìàøè-

íó âðåìåíè, ò.å. çàìêíóòûå ãëàäêèå âðåìåíèïîäîáíûå êðèâûå. Òåíçîð ýíåðãèè-

èìïóëüñà èìååò äâå ðàçëè÷íûå èíòåðïðåòàöèè. Âî-ïåðâûõ, åñëè êîñìîëîãè÷å-

ñêàÿ ïîñòîÿííàÿ îòðèöàòåëüíà, òî ãðàâèòàöèîííîå ïîëå ñîçäàåòñÿ èäåàëüíîé

æèäêîñòüþ è ïàðîé áåçìàññîâûõ ñêàëÿðíûõ ïîëåé, è, âî-âòîðûõ, åñëè êîñìî-

ëîãè÷åñêàÿ ïîñòîÿííàÿ íåîòðèöàòåëüíà, � èäåàëüíîé æèäêîñòüþ, íàõîäÿùåéñÿ

â ýëåêòðîìàãíèòíîì ïîëå. Â îáîèõ ñëó÷àÿõ êîñìîëîãè÷åñêàÿ ïîñòîÿííàÿ èìå-

åò ïîðÿäîê 10

�58

ñì

�2

. Ïåðâîå ïîäîáíîå ðåøåíèå áûëî íàéäåíî âàí Ñòîêóìîì

[1℄ â 1937 ãîäó. Íî î ìàøèíå âðåìåíè çàãîâîðèëè ñ 1949 ãîäà, êîãäà êîñìîëî-

ãè÷åñêóþ ìîäåëü, ñîäåðæàùóþ çàìêíóòûå ãëàäêèå âðåìåíèïîäîáíûå êðèâûå,

íàøåë èçâåñòíûé ëîãèê Êóðò ��åäåëü [2℄. Îí áûë ïåðâûì, êòî èíòåðïðåòèðîâàë

ýòè êðèâûå êàê Ìàøèíó âðåìåíè.
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2. Ïåðâàÿ èíòåðïðåòàöèÿ òåíçîðà ýíåðãèè-èìïóëüñà
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i

�x

k

r

k

F

ik

= �

4�



j

i

;

ãäå A

k

� 4-ïîòåíöèàë ðàññìîòðåííîãî ýëåêòðî-ìàãíèòíîãî ïîëÿ, à r

k

� êîâàðè-

àíòíàÿ ïðîèçâîäíàÿ. Â ðåçóëüòàòå 4-âåêòîð òîêà áóäåò ïðèíèìàòü çíà÷åíèå

j

i

=

�



4�


F

12

; 0; 0; 0

�

=

�

�

4

p

��


; 0; 0; 0

�

:

Íàïðÿæåííîñòü è èíäóêöèÿ ýëåêòðè÷åñêîãî è ìàãíèòíîãî ïîëåé ñîîòâåòñòâåííî

ðàâíû [3, .331℄

E

�

= 0; D

�

=

�

2x

1

p

2


3

F

12

;

2x

2

p

2


3

F

12

; 0

�

;

H

�

=

�

0; 0;�

1

p

2


3

F

12

�

; B

�

=

�

0; 0;�

1




F

12

�

:

Åñëè ïðè ýòîì âçÿòü � = 0, òî çàïîëíÿþùåé ïðîñòðàíñòâî ìàòåðèåé áóäåò

"ïûëü" è ýëåêòðî-ìàãíèòíîå ïîëå.

4. Îöåíêè 
 è �

Îöåíèì ïîðÿäîê âåëè÷èí 
 è �. Ïëîòíîñòü ìàòåðèè âî Âñåëåííîé ñ÷èòàåòñÿ

ðàâíîé 3�10

�31

ã/ñì

3

. Â íàøåì ðåøåíèè â ñëó÷àå ïåðâîé èíòåðïðåòàöèè òåíçîðà

ýíåðãèè-èìïóëüñà 
 � 1=�

2

�, � � 1=
. Ñëåäîâàòåëüíî, 
 � 10

58

ñì

2

è � �

10

�58

ñì

�2

. Âî âòîðîé èíòåðïðåòàöèè � â ñèëó ìàëîñòè � èìååì 
 � 1=�

2

� �

10

58

ñì

2

.

5. Ìàøèíà âðåìåíè

Ïîêàæåì òåïåðü, ÷òî ìåòðèêà (1) äîïóñêàåò çàìêíóòûå âðåìåíèïîäîáíûå ãëàä-

êèå êðèâûå. �àññìîòðèì êðèâóþ

L = fx

0

= onst; x

1

= a sin t; x

2

= a os t; x

3

= onstg;

a = onst >

1

p

2

:

Â äàííîé ìåòðèêå îíà ÿâëÿåòñÿ âðåìåíèïîäîáíîé, ò.å. g

ik

dx

i

dx

k

> 0. Äåéñòâè-

òåëüíî,

g

ik

dx

i

dx

k

= a

2

�

g

11

os t

2

+ g

22

sin t

2

� 2g

12

sin t os t

	

= a

2


(2a

2

� 1) > 0;

ò.ê. a > 1=

p

2.
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�àññòîÿíèå, êîòîðîå ïîòðåáóåòñÿ ïðîéòè Ïóòåøåñòâåííèêó â Ïðîøëîå èëè

Áóäóùåå, è åãî õðîíîìåòðè÷åñêè èíâàðèàíòíîå âðåìÿ âû÷èñëÿþòñÿ ïî ñëåäóþ-

ùèì �îðìóëàì:

�(L) =

1



I

L

g

0i

dx

i

p

g

00

=

2�a

2

p

2




� a

2

10

19

ñåê;

l(L) =

I

L

s

�

�g

��

+

g

0�

g

0�

g

00

�

dx

�

dt

dx

�

dt

dt = 2�a

p


 � a � 10

29

ñì:

"Äèàìåòð" îáëàñòè, ñîäåðæàùåé Ìàøèíó âðåìåíè L, èìååò ïîðÿäîê a

p


 �

l(L).

Èç ýòèõ �îðìóë âèäíî, ÷òî, òàê êàê a > 1=

p

2, òî äëÿ ýêñêóðñèè â ñâîå

ïðîøëîå ïóòåøåñòâåííèê çàòðàòèò íå ìåíåå 10

19

ñåê èëè 10

12

ëåò ïî ÷àñàì � .

Ñîáñòâåííîå âðåìÿ ñâÿçàíî ñ ÷àñàìè � ñîîòíîøåíèåì

s(L) =

1



I

L

r

g

ik

dx

i

dt

dx

k

dt

dt =

1



I

L

s

1�

�

dl

d�

�

2

d�:

Ïîýòîìó ñîáñòâåííîå âðåìÿ ìîæåò áûòü ñêîëü óãîäíî ìàëûì, íî ïðè ýòîì ñêî-

ðîñòü Ìàøèíû âðåìåíè äîëæíà ïðèáëèæàòüñÿ ê ñêîðîñòè ñâåòà. Â ëþáîì ñëó-

÷àå íåîáõîäèìî ïðåîäîëåòü ðàññòîÿíèÿ íå ìåíåå 10

29

ñì, ÷òî áëèçêî ê ðàäèóñó

Âñåëåííîé.

Òàêèå îöåíêè ñïðàâåäëèâû â ñëó÷àå ïåðâîé èíòåðïðåòàöèè òåíçîðà ýíåðãèè-

èìïóëüñà.

Â ñëó÷àå âòîðîé èíòåðïðåòàöèè äîïîëíèòåëüíî íåîáõîäèìî ïðåäïîëàãàòü,

÷òî íàøå ðåøåíèå ÿâëÿåòñÿ êîñìîëîãè÷åñêèì, ò.å. îïèñûâàåò Âñåëåííóþ. Åñëè

ðàññìàòðèâàåòñÿ íå êîñìîëîãè÷åñêîå ðåøåíèå, òî 
 ìîæíî áðàòü ñêîëü óãîäíî

ìàëûì. Ñëåäîâàòåëüíî, �(L) è l(L) ìîæíî ñäåëàòü ëþáûìè. Ïðàâäà, ïðè ýòîì

óìåíüøåíèå 
 âëå÷åò óâåëè÷åíèå ïëîòíîñòè �.

Àâòîð âûðàæàåò áëàãîäàðíîñòü À.Ê. �óöó çà ðåêîìåíäîâàííóþ òåìó è êîí-

ñóëüòèðîâàíèå â ïðîöåññå ðàáîòû.
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