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Pry =P(T,n,Y,)—P0,n,Y,)

THERMAL INDEX:

Prp

FTh = 1 +
€Th

GIUSEPPE RIVIECCIO THE THERMAL INDEX OF NEUTRON-STAR MATTER IN THE VIRIAL APPROXIMATION 2



I't, In Literaterature

Raduta et al. 2021, Eur.Phys.J.A 57,329
Raithel et al. 2023, Phys. Rev. D 108, 083029
Kochankovski et al. 2022, MNRAS, 517, 507
Kochankovski et al. 2025, arxiv: 2501.12905

'_L,{‘

<

X

5

~

S—
1

+ nucleons
—T =10 YN
-==T=20N
—T =20YN
T=30N
T=30YN
-===T=50N
—T =50 YN ||
—T =100 N
--=-T =100 YN

hyperons

X *  hyperons+A

Kochankovski et al. 2025

pp(fm=3)
Kochankovski et al. 2022
GIUSEPPE RIVIECCIO THE THERMAL INDEX OF NEUTRON-STAR MATTER IN THE VIRIAL APPROXIMATION 3




* HUANG K., STATISTICAL MECHANICS, 2ND EDITION

* HOROWITZ & SCHWENK, NUC. PHYS. A, 776, 055079

z b(n)Zn Z=€”/T
n=1

1 NON-INTERACTING GAS

o\
VIRIAL EXPANSION*_*o0p,~ar
HOROWITZ & SCHWENK, PHYS. LETT. B, 638, 153159 IIVDEP

Prp

b (1)

1 E
b — —2_;+ JdE e_g
(2) ﬁnTO

NAVARRO ET AL. 2013,
10.1103/PHYSREVC.88.024002

GIUSEPPE RIVIECCIO THE THERMAL INDEX OF NEUTRON-STAR MATTER IN THE VIRIAL APPROXIMATION 4



VIRIAL EXPANSION Mob’;[l‘??

HUANG K., STATISTICAL MECHANICS, 2ND EDITION
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Pure Neutron Matter A

Neutron matter

* Little deflection from
non-interacting limit
(<50.3%)
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Asymmetric Matter AAVAA

* Leptons are always

R ——- Nucl
relativistic 1.7 — L:;tszg
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L — Full
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Leptons!

* Interaction increases the
effective I'y, for baryons
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p-equilibrated Matter

B-equilibrium
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o Extremely accurate | S s Approximation
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with EoSs

Let’s take a
Step back!



Adjusting for Clusters cr.cains

18 HS(IUF) Y, =
We focus on Baryons | T = 5 MeV
T = 15 MeV
1.74 —— T =25MeV
* Low temperature T =45 MeV

means a
relativistic gas?
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Comparison at high T

* Cluster adjusted
EoS are
consistently close
to Virial approx
and 5/3

* Almost negligible
for the full thermal
index
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Comparison at high T
respect to average
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Conclusion

Almost coffee
break time!!



Conclusion &

Future Prospective
2 VAVAVAN

AN NN\

* Viable in low density - high T regime
* Testin BNS simulations

* Interaction are increasing the thermal index I'7,

* Model Independent approach at most is 5% off
the average database EoSin f-equilibrated
matter

» Model high density matter y////4
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