
Ïîñòíüþòîíîâñêîå ïðèáëèæåíèåÑ.È. �ëàçûðèíÏðèâåäåì êðàòêîå îïèñàíèå è êîíå÷íûå âûðàæåíèÿ äëÿ ïîñòíüþòîíîâñêîãî ïðèáëèæåíèÿ. Ïîäðîáíûé âûâîäìîæíî íàéòè â [1℄ (â êíèãå èìåþòñÿ íåêîòîðûå îïå÷àòêè, ïîýòîìó ïðèâîæó çäåñü êîððåêòíûå �îðìóëû[2℄).Ïîñòíüþòîíîâñêîå ïðèáëèæåíèå - ýòî ðàçëîæåíèå ïî ìàëîé ñêîðîñòè v. Çàìåòèì, ÷òî ïîòåíöèàë èìååò ïîðÿäîê
v2. Íàñ èíòåðåñóåò ðàçëîæåíèå äî 4îãî ïîðÿäêà. Òîãäà ìåòðèêà çàïèñûâàåòñÿ òàê
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v + 4v(v∇)φ − v2∇φ (9)Ò.ê. ïðè íàïèñàíèè ýòîãî óðàâíåíèÿ èñïîëüçîâàíû ñïåöèàëüíûå êîîðäèíàòû, òî íàäî ñâÿçàòü âðåìÿ ñ ñîá-ñòâåííûì âðåìåíåì ÷àñòèöû
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(2φ− v2)2 (10)Çàïèøåì òàêæå óðàâíåíèÿ ïîñòíüþòîíîâñêîé ãèäðîäèíàìèêè èäåàëüíîé æèäêîñòè

T µν = (p+ ρ)uµuν + pgµν , p = p(ρ) (11)Óðàâíåíèÿ
T µν

;ν = 0 (12)



2
T 00 = T 00 (0) + T 00 (2) = ρ(1 − 2φ+ v2) (13)
T i0 = T i0 (1) + T i0 (3) = vi(ρ+ p− 2φρ+ v2ρ) (14)
T ij = T ij (2) + T ij (4) = pδij(1 + 2φ) + vivj(ρ+ p− 2φρ+ v2ρ) (15)Ñíà÷àëà ðåøàåì îáûêíîâåííûå óðàâíåíèÿ ãèäðîäèíàìèêè
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∇2φ = 4πGρ (18)èç íèõ íàõîäèì φ, ξi, ψ è óæå ðåøàåì ïîñòíüþòîíîâñêèå óðàâíåíèÿ ñ ýòèìè ïîñòîÿííûìè ïîëÿìè
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+ p∇φ− ρv2∇φ+ 4ρv(v∇)φ (20)Îòñþäà íàõîäèì ρ, p,v.[1℄ Ñ. Âàéíáåðã, �ðàâèòàöèÿ è Êîñìîëîãèÿ[2℄ Ïðè ÷òåíèè êíèã ñëåäóåò îáðàòèòü âíèìàíèå, ÷òî â Âàéíáåðãå äðóãîé çíàê â îïðåäåëåíèè òåíçîðà �èìàíà ÷åì âËàíäàó-Ëè�øèöå, ñëåäîâàòåëüíî è äðóãîé çíàê â ïðàâîé ÷àñòè óðàâíåíèé Ýéíøòåéíà. Ôîðìóëû, ïðèâåäåííûå çäåñüóíèâåðñàëüíû.


