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Temperature effect in proto neutron star (PNS) PSR J0740+6620 is studied by using
relativistic mean field theory and considering baryon octet. The nucleon coupling constant is chosen
as GM1, and the temperature of the PNS is set as T = 7, 14, 21, 28, 35 MeV, respectively. Our
results show that under the constraint of mass M = 2.08


M  of the PNS PSR J0740+6620, the

radius R increases with increasing temperature T. With respect to the same baryon density  , the
field strength of mesons  ,  ,   and the chemical potential of neutrons 

n
  decrease while the

field strength of 


  and   increase with the increase of temperature T. The chemical potential

of electron 
e

  increases when the baryon density is less than 30.  fm
-3
, but decreases when the

baryon density is greater than 30.  fm
-3
, companying with the increase of temperature T. Relative

to the same baryon density  , the relative density of neutrons decreases while those of proton,
 , 


 , 

0
 , 


 , 

0
 , and 


  all increases with increasing temperature T. The central relative

densities of neutrons decrease, while those of protons, hyperons 


 , 
0

 , 


 , 
0

 , and 


  all
increase with increasing temperature T. As for the relative density of hyperon  , it increases firstly,
reaching a maximum value when the temperature is about T = 20 MeV, and then decreases with
the increase of temperature T.
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ÂËÈßÍÈÅ ÒÅÌÏÅÐÀÒÓÐÛ ÍÀ ÏÐÎÒÎ-ÍÅÉÒÐÎÍÍÓÞ
ÇÂÅÇÄÓ PSR J0740+6620

ÑßÍÜ-ÔÝÍ ×ÆÀÎ1, ÂÝÍÜ-ÁÎ ÄÈÍ2, ÁÈÍ ÒÀÍ3

Âëèÿíèå òåìïåðàòóðû íà ïðîòî-íåéòðîííóþ çâåçäó (PNS) PSR J0740+6620

èçó÷àåòñÿ ñ ïîìîùüþ ðåëÿòèâèñòñêîé òåîðèè ñðåäíåãî ïîëÿ è ñ ó÷åòîì îêòàâà

áàðèîíîâ. Â êà÷åñòâå êîíñòàíòû ñâÿçè íóêëîíîâ âûáðàíî GM1, à òåìïåðàòóðà

PNS óñòàíîâëåíà íà óðîâíå T = 7, 14, 21, 28, 35 ÌýÂ ñîîòâåòñòâåííî. Íàøè

ðåçóëüòàòû ïîêàçûâàþò, ÷òî ïðè îãðàíè÷åíèè ìàññû M.M 082  PNS PSR

J0740+6620 ðàäèóñ R óâåëè÷èâàåòñÿ ñ ðîñòîì òåìïåðàòóðû T. Ïðè îäèíàêîâîé

ïëîòíîñòè áàðèîíîâ   íàïðÿæåííîñòü ïîëÿ ìåçîíîâ  ,  ,   è õèìè÷åñêèé

ïîòåíöèàë íåéòðîíîâ n  óìåíüøàþòñÿ, à íàïðÿæåííîñòü ïîëÿ   è 

óâåëè÷èâàåòñÿ ñ ðîñòîì òåìïåðàòóðû T. Õèìè÷åñêèé ïîòåíöèàë ýëåêòðîíà µe

óâåëè÷èâàåòñÿ, êîãäà ïëîòíîñòü áàðèîíîâ ìåíüøå 30.  ôì-3, íî óìåíüøàåòñÿ,

êîãäà ïëîòíîñòü áàðèîíîâ áîëüøå 30.  ôì-3, ñîïðîâîæäàÿñü óâåëè÷åíèåì

òåìïåðàòóðû T. Ïðè îäèíàêîâîé ïëîòíîñòè áàðèîíîâ   îòíîñèòåëüíàÿ

ïëîòíîñòü íåéòðîíîâ óìåíüøàåòñÿ, à ïëîòíîñòü ïðîòîíîâ,  ,  , 0 ,  ,
0 , è   óâåëè÷èâàåòñÿ ñ ðîñòîì òåìïåðàòóðû T. Öåíòðàëüíûå îòíîñèòåëüíûå

ïëîòíîñòè íåéòðîíîâ óìåíüøàþòñÿ, à ïëîòíîñòü ïðîòîíîâ, ãèïåðîíîâ  ,
0 ,  , 0 , è   óâåëè÷èâàåòñÿ ñ ðîñòîì òåìïåðàòóðû T. ×òî êàñàåòñÿ

îòíîñèòåëüíîé ïëîòíîñòè ãèïåðîíîâ  , òî îíà ñíà÷àëà óâåëè÷èâàåòñÿ, äîñòèãàÿ

ìàêñèìàëüíîãî çíà÷åíèÿ ïðè òåìïåðàòóðå îêîëî T = 20 ÌýÂ, à çàòåì óìåíüøàåòñÿ

ñ óâåëè÷åíèåì òåìïåðàòóðû T.

Êëþ÷åâûå ñëîâà: áàðèîí: ðåëÿòèâèñòñêàÿ òåîðèÿ ñðåäíåãî ïîëÿ: íåéòðîííàÿ

     çâåçäà
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