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Image Credit: 3G Science White Paper

~ 0.5 nsat

Drischler et al., Ann. Rev. Nucl. Part. Sci. 71, 403 (2021)

N.B.: In this talk, cold catalysed matter & NS static properties
à OK for cold NS and pre-merger binary NSs (inspiral phase)

“cold catalysed matter”
i.e. full equilibrium 
(beta equilibrium),
T = 0 (T < ~ 108K)
à EoS P(nB)

Even then, different states of matter spanned in NSs à inhomogeneous (crust), “pasta” phase, homogeneous 
(core), “exotic” particles (?) + superfluidity, (strong) B, etc. 

(see e.g. Haensel et al., “Neutron Star Structure”, Springer 2007; Oertel et al., Rev. Mod. Phys. 2017; Burgio & Fantina, ASSL Springer 2018)
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à Not all conditions can be probed in terrestrial labs à theoretical models !
à Consistent description very challenging
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NS crust (T = 0)

à possible existence of 
”pasta” layer at the 
bottom of the crust

Chamel & Haensel, Liv. Rev. Relativ. 11, 10 (2008); see also Blaschke & Chamel, ASSL 457, 337 (Springer, 2018)

“Cold” (catalysed) NS : T = 0 approx., full (thermodymamic + beta) equilibrium

clusters

holes

Ø Only ~ 1% of NS mass, but important for astro phenomena
Ø One-component plasma (OCP) approximation is OK at T = 0 
Ø To obtain the EoS & composition à minimisation e (nB) = EWS/VWS = min
Ø Different approaches: CLDM, (E)TF (+SI), HFB, molecular dynamics

à dipendence on many-body method and functional

Wigner-Seitz 
(WS) cell

outer crust
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Unified treatment of inhomogeneous & homogeneous matter
à same nuclear model employed in different regions of star

§ Challenging because of wide range of thermodynamic conditions
§ Challenging because different states of matter
§ But: essential to avoid spurious non-physical effects in numerical modelling

Why a consistent and unified treatment ?

Fortin et al., PRC 94, 035804 (2016) Suleiman et al., PRC 104, 015801 (2021)

!"#$%&'()*%+,*--(.,&)/+/0#)0.*)'.1)+2+#'.3&4/.2&$.*/0$&.%&'#--+)5.6.+)2#$#),#.*)*-(/#/.
(but not many available, e.g. Douchin&Haensel 2001; Fantina et al. 2013; Raduta&Gulminelli 2015; Viñas et al. 2021; Pearson et 
al. 2018; Grams et al. 2022; Xia et al. 2022; Scurto et al. 2024; see CompOSE database)

see also Ferreira&Providençia 2020
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§ NS+NS: only 1 merger + e-m counterpart (GW170817) à tidal !
+ 1 (likely) NS+NS (GW190425) but not constraining

Inference from GW (1)

Abbott et al., ApJ 848, L12 (2017)

Dietrich et al., Gen. Rel. Grav. 53, 27 (2021)
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§ NS+NS: only 1 merger + e-m counterpart (GW170817) à tidal !
+ 1 (likely) NS+NS (GW190425) but not constraining

Inference from GW (1)

Abbott et al., ApJ 848, L12 (2017)

Dietrich et al., Gen. Rel. Grav. 53, 27 (2021)

Abbott et al., PRX 9, 011001 (2019)
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§ NS+NS: only 1 merger + e-m counterpart (GW170817) à tidal & inference on EoS and M-R !
+ 1 (likely) NS+NS (GW190425) but not constraining

Inference from GW (2)

Abbot et al., PRL 121, 161101 (2017) à “softer” EoS

§ NSBH (4 + GW190814 NSBH or BBH) : observed but no e-m counterpart nor really informative for NS EoS
N.B.: More recently (likely NSBH) GW230529 (Abac et al., ApJL 970, L34 (2024))

e.g. Abbott et al., PRX 13, 011048 (2023) – GWTC-3; Colombo et al., A&A 686, A265 (2024) (NSBH)
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§ TOV à M(R) (Tolmann 1939; Oppenheimer&Volkoff 1939; see also Haensel et al. Springer 2007)

<latexit sha1_base64="wbuqlf48GDHGZWbRU7lUt7/xrYQ="></latexit>
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Lattimer, Annu. Rev. Part. Nucl. Sci. 62, 485 (2012)

GR à direct correspondence 
EoS ßà NS static properties (e.g., M, R, L)

à trace back to EoS and composition?
?

Dietrich et al., Gen. Rel. Gravit. 53, 27 (2021)

N.B.: GR in slow rotation limit w/o magnetic field !
see e.g. LORENE library (Gourgoulhon et al.) or RNS code (Stergioulas 2003) for rotating configurations
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1%2! " 32&45')'"#6&%75.$8)7/.54:6
but: 
! EoS model dependent !
! no ab-initio dense-matter calculations 

in all regimes à phenomenological models
! composition ßà EoS à M(R) ? 

Ozel & Freire, ARAA 54, 401 (2016)

Ozel & Freire, ARAA 54, 401 (2016) 
see also Burgio & Fantina, ASSL 457, 255 (2018)

Abbott et al., Class. Quantum Grav, 37, 045006 (2020)



12A. F. Fantina

;",* <-.05"'= 1%2" )--"'"%0)/ ->%>?>@
§ Role of “exotic” degrees of freedom?

Hyperons ! softer EoS ! lower Mmax (+ reduction of R and ! for intermediate-mass) but large uncertainties on hyperons ! 
Quarks ! not clear

Li et al., PRD 101, 063022 (2020) Somasundaram & Margueron, EPL 138, 14002 (2022)
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;",* <-.05"'= 1%2" )--"'"%0)/ ->%>?>@
§ Role of “exotic” degrees of freedom?

Hyperons ! softer EoS ! lower Mmax (+ reduction of R and ! for intermediate-mass) but large uncertainties on Y ! 
Quarks ! not clear

§ “Masquerade” effect

Blaschke & Chamel, ASSL 457, 337 (2018) 

SLy4 (nucl.)

DD2 (nucl.)

!"#$%&'()%*!'+,-$./0
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§ Role of “exotic” degrees of freedom?

Hyperons ! softer EoS ! lower Mmax (+ reduction of R and ! for intermediate-mass) but large uncertainties on Y ! 
Quarks ! not clear

§ “Masquerade” effect

Ø !"#$%&'( (“non-nuclear”) approaches for NS core !"#$#%&'"(")'*"%&+,-./+&"*0%! ! %1+2",*0%345**'46%&/+("**0%".(78 
    (conditioned by astro)

Legred et al. PRD 105, 043016 (2022)

ü poweful à no underlying 
hypotheses 

! what about nuclear physics 
à composition ?

! often unique (non-consistent) 
     low-density EoS
     à uncertainties underestimated

Hebeler et al., ApJ 773, 11 (2013)

see also e.g. piecewise polytropes: Reed et al. PRD 2009, Annala et al. PRL 2018, Raithel & Most, PRL 2023 …; sound-speed models: Tews et al. ApJ 2018, Tan et 
al. PRL 2020; Somasundaram et al., PRC 2023; spectral functions: Lindblom 2010, Lindblom & Indik 2014, …; Gaussian process: Landry et al. PRD 2020, Essick et al. 
PRD 2020; Legred et al. PRD 2021, PRD 2022, … 
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EoS ! " nuclear matter parameters

see e.g. Bulgac et al., PRC 97, 044313 (2018), Margueron et al., PRC 97, 025805 (2018), Carreau et al, EPJA 55, 188 (2019), 
Tews et al., EPJ A 55, 97 (2019), Dinh Thi et al., A&A 654, A114 (2021), Dinh Thi et al., EPJA 57, 296 (2021); 
Essick et al., PRC 104, 065804 (2021), … 

• Expansion in density and asymmetry around #sat and d = 0
x = ( n ! nsat )/ 3nsat

<latexit sha1_base64="4UBgIGO6Lj5TmfyLVJisCy65SnM=">AAACK3icbVDLTgIxFO34RHyNunTTSEzQRJyBhW5MCG5cYiKPhCGkUy7Q0OmMbcdIJvyPG3/FhS58xK3/YXksEDxJk3PPuTe39/gRZ0o7zqe1tLyyurae2khvbm3v7Np7+1UVxpJChYY8lHWfKOBMQEUzzaEeSSCBz6Hm969Hfu0BpGKhuNODCJoB6QrWYZRoI7XskudDl4kE7uOxcjpMP15lxZloJZ4MsCJ6eHJemKnSHoj2TDtOt+yMk3PGwIvEnZIMmqLcsl+9dkjjAISmnCjVcJ1INxMiNaMczIZYQURon3ShYaggAahmMr51iI+N0sadUJonNB6rsxMJCZQaBL7pDIjuqXlvJP7nNWLduWwmTESxBkEnizoxxzrEo+Bwm0mgmg8MIVQy81dMe0QSqk28oxDc+ZMXSTWfcwu5/G0+UyxN40ihQ3SEsshFF6iIblAZVRBFT+gFvaMP69l6s76s70nrkjWdOUB/YP38Ar6sp1Y=</latexit>

! = ( nn ! np)/n
<latexit sha1_base64="PIsMA4ufVfQmuWQgSYOaDnq35HE=">AAACI3icbVDLSgMxFM34rPU16tJNsAhVsM7UhSIIRTcuK9gHtGXIZG7b0ExmTDJCGfovbvwVNy6U4saF/2L6WNTWA4HDOedyc48fc6a043xbS8srq2vrmY3s5tb2zq69t19VUSIpVGjEI1n3iQLOBFQ00xzqsQQS+hxqfu9u5NeeQSoWiUfdj6EVko5gbUaJNpJnXzd96DCRwlMyVk4H2WYAXBN8g/PCE/gMCy8+ORfZJohgJoaznp1zCs4YeJG4U5JDU5Q9e9gMIpqEIDTlRKmG68S6lRKpGeVgFicKYkJ7pAMNQwUJQbXS8Y0DfGyUALcjaZ7QeKzOTqQkVKof+iYZEt1V895I/M9rJLp91UqZiBMNgk4WtROOdYRHheGASaCa9w0hVDLzV0y7RBKqTa2jEtz5kxdJtVhwLwrFh2KudDutI4MO0RHKIxddohK6R2VUQRS9oDf0gT6tV+vdGlpfk+iSNZ05QH9g/fwChnqi6Q==</latexit>

à Nuclear empirical parameters (NEP, bulk) à Xsat,sym = ) sat, * sat, + sat, …, ) sym, , sym, * sym, + sym, …

<latexit sha1_base64="5Ct9Cv+un4RJ7lQAR0MIZd9vWOg="></latexit>
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<latexit sha1_base64="eK1vh1s+c1egqoTQt8PSoTtHPOE="></latexit>

eiv = Esym + L sym x +
1
2

K sym x2 +
1
6

Qsym x3 + ...

à - sat(#,d=0)

à - sym(#)=- (#,d=1) - - (#,d=0)
Centelles, talk@Primosten (2011)
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• Expansion in density and asymmetry around #sat and d = 0
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à Nuclear empirical parameters (NEP, bulk) à Xsat,sym = ) sat, * sat, + sat, …, ) sym, , sym, * sym, + sym, …
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Margueron et al., PRC 97, 025805 (2018)Lattimer, Particles 6, 30 (2023)

= Esym
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A semi-agnostic approach: meta-model
§ Nucleonic Meta-model (MM) !94/$5"/+6 ".%4,#0%:;<%=>0%?@AB?A%!@?CB8D%4,*+%"#$#%E'1FG+,. @?C=0%H*46$%".%4,#%@?@?D%

*""%<I4/%".%4,#0%:;J%C?B%!@?@K8%L+/%4%/",4.'M'*.'(%M"/*'+68

! EDF-based but flexible. Based on a Taylor expansion in density and asymmetry.

A. F. Fantina

L56(.'+6*%+L%65(,"4/%
"1&'/'(4,%&4/41"."/*

N"/+O2"6*'.-%,'1'.

§ For application of MM to NS crust à CLDM
e.g. Carreau et al., EPJA 2019; Dinh Thi et al., A&A 2021; Grams et al., EPJA 2022; Mondal et al., MNRAS 2023; Davis et al., A&A 2024

<latexit sha1_base64="dan/gJIZzzcVY8a45K1IqlhhKT4="></latexit>
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A semi-agnostic approach: meta-model
§ Nucleonic Meta-model (MM) !94/$5"/+6 ".%4,#0%:;<%=>0%?@AB?A%!@?CB8D%4,*+%"#$#%E'1FG+,. @?C=0%H*46$%".%4,#%@?@?D%

*""%<I4/%".%4,#0%:;J%C?B%!@?@K8%L+/%4%/",4.'M'*.'(%M"/*'+68

! EDF-based but flexible. Based on a Taylor expansion in density and asymmetry.

ü Vary NEP à parameter exploration (without a priori correlations) à statistical (Bayesian) analysis 

A. F. Fantina

L56(.'+6*%+L%65(,"4/%
"1&'/'(4,%&4/41"."/*

N"/+O2"6*'.-%,'1'.

§ For application of MM to NS crust à CLDM
e.g. Carreau et al., EPJA 2019; Dinh Thi et al., A&A 2021; Grams et al., EPJA 2022; Mondal et al., MNRAS 2023; Davis et al., A&A 2024

<latexit sha1_base64="8txkUZIN801bMrSAA1744DGkLfE="></latexit>

ppost ( !X ) = N pprior ( !X ) e! ! 2 ( "X ) / 2 wLD ( !X )wHD ( !X )
flat non-informative prior 
! large parameter space

65(,"4/%14**"*%
!T9U8 E+) OJ"6*'.-%L',."/*%

! 4RO'6'.'+%!UVH8

G'$I OJ"6*'.-%L',."/*%
! (45*4,'.-0%*.4R','.-0%& 1234-5 !W%XY<U;0%3Z8

ü Possible to reconstruct low-density EoS from any EoS at high density (à CUTER)

<latexit sha1_base64="dan/gJIZzzcVY8a45K1IqlhhKT4="></latexit>

enuc (nB , ! ) = t!
FG (nB , ! ) + eis(nB ) + eiv (nB )! 2

P'6".'(%."/1%)'.I%"#

$%Q%@%! R"-+62%&4/4R+,'(%
4&&/+S#%! %'1&+/.46.%L+/%(/5*.

ü Possible to couple MM approach for crust to agnostic EoS (e.g. polytropes, etc.) at high density
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Constraints from nuclear physics: theory

see also Oertel et al., Rev. Mod. Phys. 89, 015007 (2017), Burgio&Fantina, ASSL Springer 2018, Burgio et al., PPNP 120, 103879 (2021); 
Huth et al., Nature 606, 276 (2022)

à Reasonable agreement of ab-initio (PNM) up to ~ saturation density 
à benchmark (for phenomenological models) & constraints

N.B.: ab-initio for symmetric matter 
much less constraining

7893.:38!9;:.<=!!39

à Not all popular models agree with ab-initio constraints!

• different calculations (MC, many-
body perturbation theory, 
interaction from chiral-EFT, …)

• (relatively) low densities

Fantina & Gulminelli, J.Phys. Conf. Ser. 2586, 012112 (2023)
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Constraints from nuclear physics: experiments

N.B.: deduced constraints from exp. are often #$&raw data, but combined with models
à model dependence of constraints !

à Constraints at “low” densities à low-order parameters, and on more on “symmetric” matter

see also Margueron et al., PRC 97, 025805 (2018) for a compilation

Gulminelli&Fantina, Nucl. Phys. News 31, 9 (2021); 
Fantina&Gulminelli, J.Phys.Conf.Ser. 2586, 012112 (2023)

SYMMETRY ENERGY (EXP+THEO)

A. F. Fantina

parameter fit
through emulator

Klausner et al. ! *""%:#%[,45*6"/\*%.4,P

see W. Newton’s talk
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<=4434 9=>??

Suleiman et al., PRC 104, 015801 (2021)
Choudhury et al., ApJL 971, L20 (2024); 
Vinciguerra et al., ApJ 961, 62 (2024)
see also Miller et al. , Riley et al., ApJL 2019, 2021

!?>=@.>3A;9<=B?@?!C

Abbott et al., PRX 9, 011001 (2019)

see also Koehn et al., arXiv:2402.04172 for a compilation

à Constraints at “high” densities 
à higher order parameters
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A$+5')/&B$%B.$'".5C&##&'$)05"'"%0&D&EB)5')F&B*)5.

Dinh Thi et al., A&A 654, A114 (2021); 
EPJA 57, 296 (2021) – non rel. MM

see also e.g. Carreau et al., PRC 100, 055803 (2019), Balliet et al., ApJ 918, 79 (2021)

!"#$%&'(%)*+,&-.&/0*%10%&23*+%&4#5%(

à importance of low-density EoS

CLDM for crust
A. F. Fantina

à './$0&1#&2-3"324$02562($$7'#"820$&1&'$#172-9$7:&'$#2$42/:7%10%8
/:7%102"7'&(;-%82<
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A$+5')/&B$%B.$'".5C&##&'$)05"'"%0&D&EB)5')F&B*)5.

à importance of parameters (=:7>+ %:041(-)
à importance of higher order (5 > 2) parameters

Dinh Thi et al., A&A 654, A114 (2021); 
EPJA 57, 296 (2021) – non rel. MM

!"#$%&'(%)*+,&-.&/0*%10%&23*+%&4#5%(

CLDM for crust

GJ

Scurto et al., PRD 109, 103105 (2024) -- RMF 

A. F. Fantina

bulk surface

à './$0&1#&2-3"324$02562($$7'#"820$&1&'$#172-9$7:&'$#2$42/:7%10%8
/:7%102"7'&(;-%82<

à importance of low-density EoS

see also e.g. Carreau et al., PRC 100, 055803 (2019), Balliet et al., ApJ 918, 79 (2021)
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à (nuclear-physics informed) prediction of cc transition
à use of unique crust erases uncertainties in the cc transition

Davis, Dinh Thi, Fantina, Gulminelli, Oertel, Suleiman, A&A 687, A44 (2024)

à CUTER code  to reconstruct a &;-0.$?@#1.'(177@2($#%'%&-#&21#?2:#'4'-? low-density EoS 
    from a given (high-density) b-equilibrium EoS (non necessarily based on a nuclear model)
    (publicly available on Zenodo)

CUTER = Crust Unified Tool for Equation-of-state Reconstruction

CRUST-CORE TRANSITION
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RADIUS & TIDAL DEFORMABILITY

Davis et al. [AFF], A&A 687, A44 (2024); Fantina & Gulminelli, PoS (in prep.)Davis, Dinh Thi, Fantina, Gulminelli, Oertel, Suleiman, A&A 687, A44 (2024)

CUTER code

Ø use of unique low-density EoS does not change much averages (~ few %) 
(see also Gamba et al., Class. Quant. Grav. 37, 025008 (2020) !  ~ 3%)
à ok if “reasonable” crust applied until cc transition 
à ok for current GW detectors, but next generation ?
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RADIUS & TIDAL DEFORMABILITY

Davis et al. [AFF], A&A 687, A44 (2024); Fantina & Gulminelli, PoS (in prep.)Davis, Dinh Thi, Fantina, Gulminelli, Oertel, Suleiman, A&A 687, A44 (2024)

CUTER code

Ø use of unique low-density EoS does not change much averages (~ few %) 
(see also Gamba et al., Class. Quant. Grav. 37, 025008 (2020) !  ~ 3%)
à ok if “reasonable” crust applied until cc transition, 
à ok for current GW detectors, but next generation ?

Ø filters from GW (& NICER) shift distribution (softer EoS) à effect of unique crust reduced
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RADIUS & TIDAL DEFORMABILITY

Davis et al. [AFF], A&A 687, A44 (2024); Fantina & Gulminelli, PoS (in prep.)Davis, Dinh Thi, Fantina, Gulminelli, Oertel, Suleiman, A&A 687, A44 (2024)

CUTER code

Ø use of unique low-density EoS does not change much averages (~ few %) 
(see also Gamba et al., Class. Quant. Grav. 37, 025008 (2020) !  ~ 3%)
à ok if “reasonable” crust applied until cc transition, 
à ok for current GW detectors, but next generation ?

Ø filters from GW (& NICER) shift distribution (softer EoS) à effect of unique crust reduced
Ø underestimation of uncertainties in non-consistent approach, especially if no LD filters 



EoSs (informed by nucl. phys.) and observables

28

Dinh Thi et al., Universe 7, 373 (2021); 
Dinh Thi et al., A&A 654, A114 (2021)

nuclear
physics

astrophysics

Gulminelli & Fantina, NPN 31, 9 (2021); 
Fantina & Gulminelli, J.Phys. Conf.Ser. 2596, 012112 (2023)

à posterior compatible with observations, but: some models are not !

similar conclusions in Lim&Holt, EPJA 2019, Malik et al., ApJ 2022
à nucleonic hp compatible with observations à observations not yet constraining enough!

X#]#̂ %_"M"/4 , )+/P*%)'.I'6%]4-"*'46%464,-*'*%./-'6$%.+%(+6*./4'6%XU:%`%U+_
see also Beznogov & Raduta, PRC (2023); Ghosh et al., EPJA (2022); Char et al., PRD (2023); Imam et al., PRD (2024); 
Zhu et al., ApJ (2023); Huang et al., arXiv:2303.17518, ….  W%*""%.4,P%R-%Z#%X").+6

Char et al., PRD 108, 103045 (2023)

Non-relativistic and relativistic MM 
give compatible predictions !

A. F. Fantina
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Additional d.o.f.? !"#$%&'(#)$*+*,)&+,&-%.,)/*)%-0#++%(1

Ø observed discrepancy from (quasi-)universal relations

Ø if phase transition not strong or “late” à hard to disentangle from other uncertainties
Ø post-merger signal observations needed à ET / CE!

Prakash et al., PRD 109, 103008 (2024) Mondal et al., MNRAS 524, 3464 (2023)

a%@%' /-*

a%@#A%' /-*

a%K%' /-*

Ø identification if close detection and early PT

see also e.g. Essick et al., PRD 108, 043013 (2023); Blacker&Bausswein, arXiv:2406.14669; Raithel&Most, PRD 108, 023010 (2023); 
Fujimoto et al., PRL 130, 091404 (2023)
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Additional constraints? (theory)
v Nuclear physics (theory + experiments) à information up to ~ 1.5 – 2 #sat

Ø ! =A'#'&'$2/0-?'(&'$#2$42?-0'9-?2B:1#&'&'-%2C#$&2$#7@2)D!82=:&217%$2E82-&(3F 
à propagation of uncertainties
à constraints on more phenomenological functionals

Hebeler, talk @MICRA2023; Huth et al., Nature 606, 276 (2022)
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Additional constraints? (exp)
v Nuclear physics (theory + experiments) à information up to ~ 1.5 – 2 #sat

à Better extrapolation of models

Reed et al., PRC 109, 035803 (2024) Mohs et al., PRC 105, 034906 (2022)

Ø 0-?:(-?2-00$02=102'#2#-:&0$#2%>'#2.-1%:0-.-#&%2C-3"32EG)HDIG)HF 
à constraints on low-order parameters in isospin sector

Ø ($#%&01'#&%21&2;'";2?-#%'&@2-3"32J!K)62($771=$01&'$#2C&01#%/$0&2.$?-729%2?1&182JLIF
     à constraints on higher order parameters in isoscalar sector
Ø #-M2$=%-091=7-%2N
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Additional constraints? (astro1)
Ø more and more precise data (e.g. O, G, L, ... ) – or even a “smoking gun” observation!

GW190426 ?

Gulminelli & Fantina, Nucl. Phys. News 31, 2 (2021); T. Carreau, PhD Thesis (2020)

à posterior with nucleonic matter compatible with observations 
but: if Omax ~ 2.5 Osun à challenge for nucleonic hypothesis ! à “exotica” ?

à Nucleonic hp can be used as null hp!
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Additional constraints? (astro2)
Ø more and more precise data (e.g. O, G, L, ... ) – or even a “smoking gun” observation!

Ø more sensitive detectors à new generation (ET, CE) à post-merger 

Ø More reliable prediction / interpretation of astrophysical observations
Ø Better knowledge of dense matter in compact stars à E;1%-2&01#%'&'$#2&$2?-($#4'#-? .1&&-0CB:10>%82<F2N22

Read, CGWAS lecture (2015)
Iacovelli et al., PRD 2023

Hall, Galaxies 10, 90 (2022)
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v Nuclear physics + astrophysics à constraints on EoS but still hard to discriminate
à nucleonic hp compatible with observations, no (dis)proof of exotic matter to now

v CUTERtool for consistent crust EoS reconstruction available    

üneed of (microscopic) reliable theoretical model when no data
üneed of experimental data to calibrate the models (new observables?)
üneed of (more precise / numerous) astrophysical observations à phase transition ?

ØExtrapolation from raw data à model dependence of the constraints

ØLab. exper. mostly “low” density (~ saturation density), low P probed
à extrapolation to astro conditions (high T and density, asymmetry, charge neutral) ?

ØUncertainties in high-density EoS à blurring of different effects ?

ØAstro simulations vs microphysics inputs à uncertainties, consistency of inputs and relative effects of
microphysics inputs in astro modelling ?
à systematic studies / bayesian analysis
à static vs dynamical properties

Ø Implementation of consistent probability distribution constraints in astro predictions / inference 
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Anthea F. Fantina (WG2)

Ø Consistent and unified EoS for NS inference à CUTER tool
Q%-2$42'#($#%'%&-#&2C(0:%&F2)$62.$?-72.1@2'#&0$?:(-2='1%21#?2
:#?-0-%&'.1&-%2:#(-0&1'#&'-%2'#2&;-2/0-?'(&'$#2$42562/0$/-0&'-%

Ø Bayesian analyses à additional constraints ?
-3"32JLI821=A'#'&'$2(17(:71&'$#%2C-#-0"@2=:&217%$2?-0'9-?2B:1#&'&'-%2
7'>-2/0-%%:0-F82M'&;21%%$('1&-?2-00$02=10%82<

Ø Finite-temperature EoS & multi-component plasma composition 
à transport properties & cooling
O:7&'A($./$#-#&21&24'#'&-2P2à24:772?'%&0'=:&'$#
L#47:-#(-2$427'";&2(7:%&-0%2à2'./:0'&@241(&$0
à2'./1(&2$#2&01#%/$0&2/0$/-0&'-%D($-44'('-#&%2R2562($$7'#"
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Thiet al., A&A 677, A174 (2023)
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