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INFINITE NUGLEAR MATTER
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HARTREE APPRUX.
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HARTREE APPROX., PROPERTIES |

Walecka | TMA

no [fm™3] 0.148 | 0.147
E/ng —m [MeV] | —15.76 | —16.03
K [MeV] 544.84 | 317.12
Esym [MeV] 20.35 31.61

B. D. Serot, J. D. Walecka, The Relativistic Nuclear Many-Body Problem, Advances in Nuclear physics, vol. 16, 1986
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H. Toki, D. Hirata, Y. Sugahara, K. Sumiyoshi, and I. Tanihata, Relativistic many body approach for unstable nuclei and supernova, Nucl. Phys. A, 1995
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HARTREE APPROX., PROPERTIES P.2
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PIONS IN TRE HARTREE APPROX.
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PIONS - PROPAGATOR APPROACH
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VIRIAL EXPANSION

1.0
Q(T, {ul}) z +z I
3 Zi 3/2 3/2 i4j
A A 0.8
Hi —m; 21 ij
z; = exp(~ = A= s by X 5,0.6
l i
0
©
S
d3p '—(P2+mn Hn) - “ 0.4
Ny = exp + it
(2m)3 kT
0.2
nitt = z ZNZg-b
N=n,pp
1 = 2T L , [ [ , , , .
i = m kT 10 20 30 40 50 60 70 80 90 100

T (MeV)

B. Fore, S. Reddy, Pions in Hot Dense Matter and Their Astrophysical Implications, Phys. Rev. C, 2020 8/14



PION ABLINDANGE IN B-EL.
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. PION GONDENSATE
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P, [MeV/fm"]
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SUMMARY

* Using the pion polarization loops, one can
potentially get a better description at higher I —
densities

—— without m~
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* Virial expansion is closely related to
experimental data but at low densities and high
temperatures

* Both the pion polarization and virial expansion
do not handle the appearance of the pion
condensate
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* The potential approach for obtaining a better
agreement with the virial exp. is the application
of the HF approx.

=
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* The inclusion of thermal pions becomes crucial
at high temperatures beyond the scope of NS but
within the supernova explosions
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B. Fore, S. Reddy, Pions in Hot Dense Matter and Their
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