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This paper is the second part of "A study on geodesics and lifespan of the Rindler-modified
Schwarzschild black hole" [1] where we have investigated the time-like geodesics in the Rindler-
modified Schwarzschild black hole (RMSBH) spacetime. In this part, we continue to study the null
geodesics around the RMSBH. Based on this, we further explore the lifespan of the black hole.
For the radial null geodesics, the relationship between the coordinate distance and the coordinate
time is obtained. In addition, the expressions for the radius of the circular orbit formed by photons
around the RMSBH and the impact parameter of the null geodesics are also derived. Meanwhile,
we calculate the deflection angle of light rays grazing around the RMSBH and find that the
cosmological constant does not affect the deflection angle of photons passing by the black hole,
but the Rindler acceleration will reduce the deflection angle. In the thermodynamics part, our
primary focus is on the radiation lifespan of the black hole. Our calculations reveal that both the
Rindler acceleration and the cosmological constant can reduce the lifespan of the black hole.
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ÈÑÑËÅÄÎÂÀÍÈÅ ÃÅÎÄÅÇÈ×ÅÑÊÈÕ ËÈÍÈÉ È
ÂÐÅÌÅÍÈ ÑÓÙÅÑÒÂÎÂÀÍÈß ÌÎÄÈÔÈÖÈÐÎÂÀÍÍÎÉ

ÐÈÍÄËÅÐÎÌ ×ÅÐÍÎÉ ÄÛÐÛ ØÂÀÐÖØÈËÜÄÀ. II.
ÍÓËÅÂÛÅ ÃÅÎÄÅÇÈ×ÅÑÊÈÅ ËÈÍÈÈ È ÂÐÅÌß

ÆÈÇÍÈ ×ÅÐÍÎÉ ÄÛÐÛ

Ò.ÕÎ, ×.ËÞ

Ýòà ñòàòüÿ ÿâëÿåòñÿ âòîðîé ÷àñòüþ ñòàòüè "Èññëåäîâàíèÿ ãåîäåçè÷åñêèõ

ëèíèé è âðåìåíè ñóùåñòâîâàíèÿ ìîäèôèöèðîâàííîé Ðèíäëåðîì ÷åðíîé äûðû

Øâàðöøèëüäà". Â ýòîé ÷àñòè ïðîäîëæàåòñÿ èçó÷åíèå íóëåâûõ ãåîäåçè÷èñêèõ

ëèíèé âîêðóã ìîäèôèöèðîâàííîé Ðèíäëåðîì ÷åðíîé äûðû Øâàðöøèëüäà

(RMSBH). Íà ýòîé îñíîâå ðàññìîòðåíà ïðîáëåìà ïðîäîëæèòåëüíîñòè ñóùåñò-

âîâàíèÿ (æèçíè) ÷åðíîé äûðû. Äëÿ ðàäèàëüíûõ íóëåâûõ ãåîäåçè÷åñêèõ

ëèíèé ïîëó÷åíà ñâÿçü ìåæäó êîîðäèíàòíûì ðàññòîÿíèåì è êîîðäèíàòíûì

âðåìåíåì. Êðîìå òîãî, òàêæå âûâåäåíû âûðàæåíèÿ äëÿ ðàäèóñà êðóãîâîé

îðáèòû, îáðàçîâàííîé ôîòîíàìè âîêðóã RMSBH, è ïàðàìåòðà âëèÿíèÿ íóëåâûõ

ãåîäåçè÷åñêèõ ëèíèé. Âû÷èñëåí òàêæå óãîë îòêëîíåíèÿ ñâåòîâûõ ëó÷åé

âîêðóã RMSBH è îáíàðóæåíî, ÷òî êîñìîëîãè÷åñêàÿ ïîñòîÿííàÿ íå âëèÿåò íà

óãîë îòêëîíåíèÿ ôîòîíîâ, ïðîõîäÿùèõ ìèìî ÷åðíîé äûðû, íî óñêîðåíèå

Ðèíäëåðà óìåíüøàåò óãîë îòêëîíåíèÿ. Â òåðìîäèíàìè÷åñêîé ÷àñòè îñíîâíîå

âíèìàíèå ñîñðåäîòî÷åíî íà ïðîäîëæèòåëüíîñòè æèçíè èçëó÷åíèÿ ÷åðíîé

äûðû. Ðàñ÷åòû ïîêàçûâàþò, ÷òî êàê óñêîðåíèå Ðèíäëåðà, òàê è êîñìîëîãè÷åñêàÿ

ïîñòîÿííàÿ ìîãóò ñîêðàòèòü ïðîäîëæèòåëüíîñòü æèçíè ÷åðíîé äûðû.

Êëþ÷åâûå ñëîâà: ìîäèôèöèðîâàííàÿ Ðèíäëåðîì ÷åðíàÿ äûðà Øâàðöøèëüäà:

    íóëåâàÿ ãåîäåçè÷åñêàÿ ëèíèÿ: ïðîäîëæèòåëüíîñòü æèçíè

     ÷åðíîé äûðû
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