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Introduction
Bayesian inference on nuclear data and neutron star 

observations for the nuclear equation of state

1
2Klausner et al., Phys. Rev. C 111, 014311 (2025)1  Klausner et al., arxiv 2505.16929

The prior distribution is the result of a previous Bayesian analysis, with Skyrme 
functionals fit on a large set of static and dynamical nuclear experimental 

observables2 

Bayesian study of NS EoS and predictions on NS properties1 

Final result informed by both nuclear physics experiments and 
NS observations

https://doi.org/10.1103/PhysRevC.111.014311
https://arxiv.org/abs/2505.16929


Background: Skyrme Bayesian analysis (1)
Binding Energies

40Ca, 48Ca, 56Ni, 68Ni, 90Zr, 
100Sn, 132Sn, 208Pb

Charge radii
40Ca, 48Ca, 90Zr, 132Sn, 208Pb

Spin-orbit splittings
 48Ca , 208Pb (ν2p) (π2f )

Monopole Quadrupole
208Pb

Isoscalar Giant Resonances

Constraints on  
symmetric matter nEos

2

90Zr, 208Pb

Constraints on  
Symmetry energy

Nuclear polarizability
48Ca, 208Pb

208Pb
EWSR IVGDR

Parity-violating asymmetry
48Ca, 208Pb

(CREX, PREX-II)
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Background: Skyrme Bayesian analysis (2)
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4

nique we employed to sample the parameters posterior
probability distribution.

III.1. Parameters used in the Bayesian inference

The physical parameters that characterize the nuclear
EoS are analytically related to the Skyrme parameters
by the following equations
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We will use for the surface parameters G0 ⌘ �C�⇢
0 /2 for

the isoscalar term and G1 ⌘ �C�⇢
1 /2 for the isovector

term. Also, for simplicity in our notation, we use W0 to
indicate the spin-orbit parameter. This coincides with
the traditional notation of the Skyrme EDF and can be
related to the above-introduced parameters as follows:
CrJ

0 = �3W0/4 and CrJ
1 = �W0/4.

The quantities defined above, with the only excep-
tion of W0, are in a one-to-one correspondence with the
Skyrme’s parameters defined above (see Refs. [18, 19]).
Working with one or the other is equivalent; nonetheless,
we decided to work with the nuclear matter parameteri-
zation. We will motivate our choice below.

We decided that a uniform prior probability distribu-
tion is in order. Its boundaries are listed in Table I.
Those ranges are based on theoretical analysis of ground
and excited state data for the EoS parameters (see Table
I in Ref. [4] and references therein) and on the large set
of available Skyrme EDFs – essentially fitted to binding
energies and charge radii – for the surface and spin-orbit
parameter. We have tried to keep the ranges as large as
possible (see further discussions in Sec. III.4).

III.2. Selection of observables and associated errors

In Table II, we show the full list of the experimen-
tal observables we selected for the inference. In the first
part of the Table, we put the ground state properties of

TABLE I. Intervals for the prior distributions, that have been
assumed to be uniform in these intervals. Dovremo anche
discutere come discutere (brevemente) la stabilit dei risultati
rispetto alla scelta dei priors e tutto il resto che ci ha tenuto
a lungo impegnati.

Par. Units Lower Upper
limit limit

⇢0 [fm�3] 0.150 0.175
E0 [MeV] -16.50 -15.50
K0 [MeV] 180.00 260.00
J [MeV] 24.00 40.00
L [MeV] -20.00 120.00
G0 [MeV fm5] 90.00 170.00
G1 [MeV fm5] -90.00 70.00
W0 [MeV fm5] 60.00 190.00
m⇤

0/m 0.70 1.10
m⇤

1/m 0.60 0.90

several doubly-magic nuclei: binding energies and charge
radii, and a couple of spin-orbit splittings. The binding
energies have been taken from the AME2020 mass table
[33, 34], while the radii from [35]. As for the spin-orbit
splittings, we chose the ⌫2p splitting of 48Ca and ⇡2f
of 208Pb (from [36], Tab. III; if more than one value is
present, we took the arithmetic mean). In the second
part of the Table, we list the giant isoscalar resonance
energies we considered. We opted for two monopole and
one quadrupole resonance: for the former, we take 208Pb,
using data from [37] for EIS

GMR (constrained energy), and
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nique we employed to sample the parameters posterior
probability distribution.

III.1. Parameters used in the Bayesian inference

The physical parameters that characterize the nuclear
EoS are analytically related to the Skyrme parameters
by the following equations
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We will use for the surface parameters G0 ⌘ �C�⇢
0 /2 for

the isoscalar term and G1 ⌘ �C�⇢
1 /2 for the isovector

term. Also, for simplicity in our notation, we use W0 to
indicate the spin-orbit parameter. This coincides with
the traditional notation of the Skyrme EDF and can be
related to the above-introduced parameters as follows:
CrJ

0 = �3W0/4 and CrJ
1 = �W0/4.

The quantities defined above, with the only excep-
tion of W0, are in a one-to-one correspondence with the
Skyrme’s parameters defined above (see Refs. [18, 19]).
Working with one or the other is equivalent; nonetheless,
we decided to work with the nuclear matter parameteri-
zation. We will motivate our choice below.

We decided that a uniform prior probability distribu-
tion is in order. Its boundaries are listed in Table I.
Those ranges are based on theoretical analysis of ground
and excited state data for the EoS parameters (see Table
I in Ref. [4] and references therein) and on the large set
of available Skyrme EDFs – essentially fitted to binding
energies and charge radii – for the surface and spin-orbit
parameter. We have tried to keep the ranges as large as
possible (see further discussions in Sec. III.4).

III.2. Selection of observables and associated errors

In Table II, we show the full list of the experimen-
tal observables we selected for the inference. In the first
part of the Table, we put the ground state properties of

TABLE I. Intervals for the prior distributions, that have been
assumed to be uniform in these intervals. Dovremo anche
discutere come discutere (brevemente) la stabilit dei risultati
rispetto alla scelta dei priors e tutto il resto che ci ha tenuto
a lungo impegnati.

Par. Units Lower Upper
limit limit

⇢0 [fm�3] 0.150 0.175
E0 [MeV] -16.50 -15.50
K0 [MeV] 180.00 260.00
J [MeV] 24.00 40.00
L [MeV] -20.00 120.00
G0 [MeV fm5] 90.00 170.00
G1 [MeV fm5] -90.00 70.00
W0 [MeV fm5] 60.00 190.00
m⇤

0/m 0.70 1.10
m⇤

1/m 0.60 0.90

several doubly-magic nuclei: binding energies and charge
radii, and a couple of spin-orbit splittings. The binding
energies have been taken from the AME2020 mass table
[33, 34], while the radii from [35]. As for the spin-orbit
splittings, we chose the ⌫2p splitting of 48Ca and ⇡2f
of 208Pb (from [36], Tab. III; if more than one value is
present, we took the arithmetic mean). In the second
part of the Table, we list the giant isoscalar resonance
energies we considered. We opted for two monopole and
one quadrupole resonance: for the former, we take 208Pb,
using data from [37] for EIS

GMR (constrained energy), and
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nique we employed to sample the parameters posterior
probability distribution.

III.1. Parameters used in the Bayesian inference

The physical parameters that characterize the nuclear
EoS are analytically related to the Skyrme parameters
by the following equations
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We will use for the surface parameters G0 ⌘ �C�⇢
0 /2 for

the isoscalar term and G1 ⌘ �C�⇢
1 /2 for the isovector

term. Also, for simplicity in our notation, we use W0 to
indicate the spin-orbit parameter. This coincides with
the traditional notation of the Skyrme EDF and can be
related to the above-introduced parameters as follows:
CrJ

0 = �3W0/4 and CrJ
1 = �W0/4.

The quantities defined above, with the only excep-
tion of W0, are in a one-to-one correspondence with the
Skyrme’s parameters defined above (see Refs. [18, 19]).
Working with one or the other is equivalent; nonetheless,
we decided to work with the nuclear matter parameteri-
zation. We will motivate our choice below.

We decided that a uniform prior probability distribu-
tion is in order. Its boundaries are listed in Table I.
Those ranges are based on theoretical analysis of ground
and excited state data for the EoS parameters (see Table
I in Ref. [4] and references therein) and on the large set
of available Skyrme EDFs – essentially fitted to binding
energies and charge radii – for the surface and spin-orbit
parameter. We have tried to keep the ranges as large as
possible (see further discussions in Sec. III.4).

III.2. Selection of observables and associated errors

In Table II, we show the full list of the experimen-
tal observables we selected for the inference. In the first
part of the Table, we put the ground state properties of

TABLE I. Intervals for the prior distributions, that have been
assumed to be uniform in these intervals. Dovremo anche
discutere come discutere (brevemente) la stabilit dei risultati
rispetto alla scelta dei priors e tutto il resto che ci ha tenuto
a lungo impegnati.

Par. Units Lower Upper
limit limit

⇢0 [fm�3] 0.150 0.175
E0 [MeV] -16.50 -15.50
K0 [MeV] 180.00 260.00
J [MeV] 24.00 40.00
L [MeV] -20.00 120.00
G0 [MeV fm5] 90.00 170.00
G1 [MeV fm5] -90.00 70.00
W0 [MeV fm5] 60.00 190.00
m⇤

0/m 0.70 1.10
m⇤

1/m 0.60 0.90

several doubly-magic nuclei: binding energies and charge
radii, and a couple of spin-orbit splittings. The binding
energies have been taken from the AME2020 mass table
[33, 34], while the radii from [35]. As for the spin-orbit
splittings, we chose the ⌫2p splitting of 48Ca and ⇡2f
of 208Pb (from [36], Tab. III; if more than one value is
present, we took the arithmetic mean). In the second
part of the Table, we list the giant isoscalar resonance
energies we considered. We opted for two monopole and
one quadrupole resonance: for the former, we take 208Pb,
using data from [37] for EIS

GMR (constrained energy), and

Background: Skyrme Bayesian analysis (2)
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nique we employed to sample the parameters posterior
probability distribution.

III.1. Parameters used in the Bayesian inference

The physical parameters that characterize the nuclear
EoS are analytically related to the Skyrme parameters
by the following equations
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We will use for the surface parameters G0 ⌘ �C�⇢
0 /2 for

the isoscalar term and G1 ⌘ �C�⇢
1 /2 for the isovector

term. Also, for simplicity in our notation, we use W0 to
indicate the spin-orbit parameter. This coincides with
the traditional notation of the Skyrme EDF and can be
related to the above-introduced parameters as follows:
CrJ

0 = �3W0/4 and CrJ
1 = �W0/4.

The quantities defined above, with the only excep-
tion of W0, are in a one-to-one correspondence with the
Skyrme’s parameters defined above (see Refs. [18, 19]).
Working with one or the other is equivalent; nonetheless,
we decided to work with the nuclear matter parameteri-
zation. We will motivate our choice below.

We decided that a uniform prior probability distribu-
tion is in order. Its boundaries are listed in Table I.
Those ranges are based on theoretical analysis of ground
and excited state data for the EoS parameters (see Table
I in Ref. [4] and references therein) and on the large set
of available Skyrme EDFs – essentially fitted to binding
energies and charge radii – for the surface and spin-orbit
parameter. We have tried to keep the ranges as large as
possible (see further discussions in Sec. III.4).

III.2. Selection of observables and associated errors

In Table II, we show the full list of the experimen-
tal observables we selected for the inference. In the first
part of the Table, we put the ground state properties of

TABLE I. Intervals for the prior distributions, that have been
assumed to be uniform in these intervals. Dovremo anche
discutere come discutere (brevemente) la stabilit dei risultati
rispetto alla scelta dei priors e tutto il resto che ci ha tenuto
a lungo impegnati.

Par. Units Lower Upper
limit limit

⇢0 [fm�3] 0.150 0.175
E0 [MeV] -16.50 -15.50
K0 [MeV] 180.00 260.00
J [MeV] 24.00 40.00
L [MeV] -20.00 120.00
G0 [MeV fm5] 90.00 170.00
G1 [MeV fm5] -90.00 70.00
W0 [MeV fm5] 60.00 190.00
m⇤

0/m 0.70 1.10
m⇤

1/m 0.60 0.90

several doubly-magic nuclei: binding energies and charge
radii, and a couple of spin-orbit splittings. The binding
energies have been taken from the AME2020 mass table
[33, 34], while the radii from [35]. As for the spin-orbit
splittings, we chose the ⌫2p splitting of 48Ca and ⇡2f
of 208Pb (from [36], Tab. III; if more than one value is
present, we took the arithmetic mean). In the second
part of the Table, we list the giant isoscalar resonance
energies we considered. We opted for two monopole and
one quadrupole resonance: for the former, we take 208Pb,
using data from [37] for EIS

GMR (constrained energy), and

4

nique we employed to sample the parameters posterior
probability distribution.

III.1. Parameters used in the Bayesian inference

The physical parameters that characterize the nuclear
EoS are analytically related to the Skyrme parameters
by the following equations
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We will use for the surface parameters G0 ⌘ �C�⇢
0 /2 for

the isoscalar term and G1 ⌘ �C�⇢
1 /2 for the isovector

term. Also, for simplicity in our notation, we use W0 to
indicate the spin-orbit parameter. This coincides with
the traditional notation of the Skyrme EDF and can be
related to the above-introduced parameters as follows:
CrJ

0 = �3W0/4 and CrJ
1 = �W0/4.

The quantities defined above, with the only excep-
tion of W0, are in a one-to-one correspondence with the
Skyrme’s parameters defined above (see Refs. [18, 19]).
Working with one or the other is equivalent; nonetheless,
we decided to work with the nuclear matter parameteri-
zation. We will motivate our choice below.

We decided that a uniform prior probability distribu-
tion is in order. Its boundaries are listed in Table I.
Those ranges are based on theoretical analysis of ground
and excited state data for the EoS parameters (see Table
I in Ref. [4] and references therein) and on the large set
of available Skyrme EDFs – essentially fitted to binding
energies and charge radii – for the surface and spin-orbit
parameter. We have tried to keep the ranges as large as
possible (see further discussions in Sec. III.4).

III.2. Selection of observables and associated errors

In Table II, we show the full list of the experimen-
tal observables we selected for the inference. In the first
part of the Table, we put the ground state properties of

TABLE I. Intervals for the prior distributions, that have been
assumed to be uniform in these intervals. Dovremo anche
discutere come discutere (brevemente) la stabilit dei risultati
rispetto alla scelta dei priors e tutto il resto che ci ha tenuto
a lungo impegnati.

Par. Units Lower Upper
limit limit

⇢0 [fm�3] 0.150 0.175
E0 [MeV] -16.50 -15.50
K0 [MeV] 180.00 260.00
J [MeV] 24.00 40.00
L [MeV] -20.00 120.00
G0 [MeV fm5] 90.00 170.00
G1 [MeV fm5] -90.00 70.00
W0 [MeV fm5] 60.00 190.00
m⇤

0/m 0.70 1.10
m⇤

1/m 0.60 0.90

several doubly-magic nuclei: binding energies and charge
radii, and a couple of spin-orbit splittings. The binding
energies have been taken from the AME2020 mass table
[33, 34], while the radii from [35]. As for the spin-orbit
splittings, we chose the ⌫2p splitting of 48Ca and ⇡2f
of 208Pb (from [36], Tab. III; if more than one value is
present, we took the arithmetic mean). In the second
part of the Table, we list the giant isoscalar resonance
energies we considered. We opted for two monopole and
one quadrupole resonance: for the former, we take 208Pb,
using data from [37] for EIS

GMR (constrained energy), and
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Crust composition in simplified ETF

Approximation checked against:

- CLDM crust 

- Dynamical spinodal instability

Woods-Saxons’s profiles

7

Convergence problems at nB ∼ 0.06 fm−3

εWS = 1
VWS ∫

RWS

0
dr r2εSky

ETF(n(r), np(r)) + εe−

Linear extrapolation of :
 

Δε
Δε := εWS − εhom → Δε(ncc) = 0
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Bayesian setup: prior and constraints
Observational constraints

ℒtot = ∏
i

ℒi

3
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FIG. 1: Mapping of SkmSmpl1 EoS (line) into three
di↵erent possible realizations of the MM (black crosses)
for symmetric nuclear matter (SNM, in red) and pure
neutron matter (PNM, in blue); see text for details.
The yellow region delimits the 90% interval of the
region predicted by ab-initio calculations employing

chiral interactions, taken from [21].

TABLE I: Prior distribution for the parameters. We
marked with a * those parameters whose prior comes

from the posterior distribution of [1]. For the others, we
give the limits of this interval are shown.

Esat [MeV] *
nsat [fm�3] *
Ksat [MeV] *
Qsat [MeV] [-2000,2000]
Zsat [MeV] [-3000,3000]
Esym [MeV] *
Lsym [MeV] *
Qsym [MeV] [-4000,4000]
Zsym [MeV] [-5000,5000]
m⇤

IS [-] *
m⇤

IV [-] *
w0 [MeV fm5] *
G0 [MeV fm5] *
G1 [MeV fm5] *

(ii) LLVC concerns the Ligo-Virgo collaboration tidal
deformability measurement from the GW170817
event [24];

(iii) LNICER includes the two most constraining joint
inferences of the mass and radius of a NS by the
NICER mission [25, 26];

(iv) L� measures the consistency between the energy
per nucleon of neutron matter of the sampled model
with the �-EFT chiral band presented in [21] from a
compilation of di↵erent ab-initio calculations (this

�-filter is represented as a yellow region in Fig-
ure 1).

The detailed mathematical description of these likeli-
hoods is given in [22], see appendices A and B therein.
The distribution of successful models, weighted with the
total likelihood Ltot, will be our final result, the posterior
distribution.

IV. Extended Thomas-Fermi approach for the

inner crust

The inner crust of an NS is thought to consist of a lat-
tice of nuclei immersed in a gas of neutrons and free elec-
trons [27, 28]. For each given value of the crustal baryonic
density (or pressure), the composition is determined by
the atomic number of the nuclei and the densities of the
surrounding electron and neutron gases.
Since the seminal work of Negele and Vautherin [29],

studies have focused on finding the optimal energy config-
uration of the unit cell - the so-called Wigner-Seitz (WS)
cell. Due to the di�culties in calculating the inhomo-
geneous crust, EoSs employed for astrophysical inference
are often matched [30–33] to a unique given crust, typ-
ically the Liquid Drop Model (LDM) based crust calcu-
lation of [34, 35]. However, a unified EoS employing the
same nuclear functional in the crust and in the (outer)
core is necessary to have statistically meaningful predic-
tions of crustal properties, as well as precise estimations
of NS radii [36, 37].
To our knowledge, all previous Bayesian studies of NS

crustal properties using unified EoS’s [38–41] employed
the simple Compressible Liquid Drop Model (CLDM) de-
scription of the WS cell as pioneered in [34]. As ex-
plained in Section III, our nuclear models are originally
Skyrme models fitted to nuclear data: we can, there-
fore, approach the problem more microscopically. To this
end, we compute the baryonic contribution Enuc

WS
to the

total WS energy employing the full Skyrme energy den-
sity functional approximated in extended Thomas-Fermi
(ETF) [42–46]:

Enuc

WS
= 4⇡

Z
RWS

0
r2 ESky

ETF
(n(r), np(r)) dr , (1)

where ESky

ETF
is the Skyrme energy density functional, and

the subscript ETF indicates that the non-local operators
(kinetic energy and currents) are expanded to second or-
der in ~, thus becoming simple functionals of the local
densities n(r) and np(r). In the above equation, RWS

is the radius of the spherical WS cell, as detailed in Ap-
pendix A. We stress that the surface and spin-orbit pa-
rameters explicitly enter into EETF

Sky
. Their prior distri-

bution comes from the nuclear structure data inference:
all the information obtained in [1] is carried over into the
crust construction.
The two density profiles n(r) and np(r) in (1) are

parametrized using Woods-Saxon functions [46]: mini-

Posterior distribution

Prior distribution weighted with ℒtot

Prior distribution

8

- Maximum mass of Neutron Star ; 
- Tidal deformability results ; 
- NICER mission mass-radius measurements ; 

- EFT computations of PNM at low density .

(ℒJ0348)
(ℒLVC)

(ℒNICER)
χ− (ℒχ)
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Corner plots
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 and : ETF, CLDM and Spinodal instabilityncc Pcc
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Crust composition
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Crust radius
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Crust moment of inertia
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EoS and symmetry energy
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Summary

- Bayesian statistical analysis on nuclear matter parameters with neutron star 
observations: 
- Prior consistent with nuclear physics experiments, not just a sample of 
independent nuclear matter parameters  

- NS EoS computed with MM; inner crust with ETF  
- Prediction on different NS properties  
- Effect on structure of the  between  and  due to nuclear informed  
prior


P nsat 2nsat



BACKGROUND



Likelihoods

         ℒχ :
p(e ∣ n) =

exp (− (e − e−(n))2

2σ2n ) if e ∈ (−∞, e−(n)]
1  if e ∈ (e−(n), e+(n)]
exp (− (e − e+(n))2

2σ2n ) if e ∈ (e+(n), ∞)

σn = e+(n) − e−(n)
9 2π

ℒLVC : ∫ dq P(Λ̃(q, mc), q)

ℒNICER : ∫ dM PN19(M, R(M)) ⋅ ∫ dM PN21(M, R(M))

ℒJ0348 : 1
2π σ ∫

Mmax/M⊙

0
dx exp (− (x − 2.01)2

2σ2 )

NEW EQUATIONS OF STATE CONSTRAINED BY NUCLEAR … PHYSICAL REVIEW C 103, 025803 (2021)
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FIG. 1. Energy per particle E/N (left panel) and pressure P (right panel) of PNM as a function of density n from various many-body
calculations with chiral EFT interactions [6,12–14,38]; see text for details. In the left panel, we also show the low-density quantum Monte
Carlo results by Gezerlis and Carlson [39] as well as the conjectured lower bound given by the energy per particle of a unitary Fermi gas of
neutrons [40].

have larger uncertainties. Further, nuclear theory constrains
the nuclear incompressibility as K = 215(40) [14,34,41].
Many efforts have been devoted to determining the symmetry
parameter Esym and L, which play a crucial role in neutron
star structure and dynamics. In particular, microscopic calcu-
lations of the EOS of PNM put tight constraints on Esym and
L. We discuss these PNM and symmetry energy constraints in
the two paragraphs below.

The temperature dependence of the EOS is key for CCSN
and NSM applications. A very useful characteristic of the
temperature dependence is given by the so-called thermal
index !th, which is defined as [42]

!th(T, n,β ) = 1 + P(T, n,β ) − P(0, n,β )
ε(T, n,β ) − ε(0, n,β )

, (7)

with the internal energy density ε = E/V . The quantity !th is
a measure of thermal contributions to the equation of state. For
a noninteracting nucleon gas with density-dependent effective
mass m∗(n) it is given by [43]

!th(n) = 5
3

− n
m∗(n)

∂m∗(n)
∂n

. (8)

It has been verified in microscopic nuclear-matter calculations
that the form given by Eq. (8) provides a very precise ap-
proximation of !th(T, n,β ) for β ∈ {0, 1}, n ! 2n0, and T !
30 MeV [26,27]. A crucial novelty in our EOS functionals is
therefore the accurate implementation of the effective masses
of neutrons and protons m∗

n,p(n,β ). We discuss this and the
available constraints on m∗

n,p(n,β ) in Sec. III A. Our results
for the thermal index are then examined in Sec. V B.

2. Neutron matter constraints

The modern approach to the description of the strong in-
teraction at nuclear energy scales is based on chiral effective
field theory (EFT) and renormalization group (RG) methods
[44–46]. From general EFT convergence restrictions as well
as regulator and many-body convergence considerations, the
viability of this approach is restricted to densities n ! 2n0.
The theoretical uncertainties in current implementations of
chiral interactions in a given many-body framework arise from
the interplay of finite-regulator artifacts, many-body and EFT
truncation errors, and parameter-fitting ambiguities.

Because nuclear forces are weaker in PNM, the theoretical
uncertainties are under better control there compared to SNM.
In Fig. 1 we compare the results for the energy per particle and
pressure of PNM obtained from several recent nuclear many-
body calculations with chiral EFT interactions. The results
by Hebeler et al. [6], Tews et al. [12], and Drischler et al.
[14,38] are based on many-body perturbation theory, while the
results by Lynn et al. [13] were obtained from auxiliary-field
diffusion Monte Carlo computations using local chiral inter-
actions. In each case, the results include uncertainty estimates,
shown as bands in Fig. 1. These are based on EFT truncation
errors and different regulators in Refs. [13,14,38], while they
are mainly due to uncertainties in the low-energy couplings
that enter three-nucleon forces in Refs. [6,12]. The uncertainty
band of Drischler et al. PRL (2019) [14] is based on simple
EFT truncation errors. The results of Drischler et al. GP-B
(2020) [38] are constructed from the same calculations (from
Ref. [14]) but based on a Bayesian uncertainty analysis using
Gaussian processes, which leads to a very similar band for the
combined GP-B (450) and (500) results. One sees that while
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ETF checks (1): density profiles

B3

0 2.5 5 7.5 10 12.5 15

r [fm]

0

0.04

0.08

0.12

0.16
n

(p
)(
r)

[f
m
!

3
]

nB = 0.006 fm!3

n(r)

np(r)

0 2.5 5 7.5 10 12.5 15

r [fm]

0

0.04

0.08

0.12

0.16

n
(p

)(
r)

[f
m
!

3
]

nB = 0.028 fm!3

n(r)

np(r)

0 2.5 5 7.5 10 12.5 15

r [fm]

0

0.04

0.08

0.12

0.16

n
(p

)(
r)

[f
m
!

3
]

nB = 0.034 fm!3

n(r)

np(r)

0 2.5 5 7.5 10 12.5 15

r [fm]

0

0.04

0.08

0.12

0.16

n
(p

)(
r)

[f
m
!

3
]

nB = 0.042 fm!3

n(r)

np(r)

This work
Full ETF



B4

ETF checks (2): crust composition
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