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Historical perspective

RMF (J.D.Walecka ‘74) .
e scalar mesons - attraction } saturation of nuclear forces
e vector mesons - repulsion

relativistic Lagrangian with o, w, p coupled to n,p

lighteSt true mesons: -
experimental coupling constants
o now fo(600) — very broad resonance

w(782) effective couplings fitted to sat.properties:
(infinite nuclear matter)
P(780) binding energy, compressibility

symetry energy...
allat ng = 0.16 fm =3



E, [MeV]

However! _ _ o —
isospin symmetry —» four nuclear currents: Yy , YyH , YyHTY |, YTY

so, the fourth ,meson” N
scalar-isovector > 0 Jtrue ag (980)/  nucleon mass spliting m; = mp — g,0 % gs03
1 k2 man
Egym(n) = _an+ — —Cj 2 8 n n
: chi & Kubis, Kutschera PLB399 (1997)
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Analyses of Terrestrial Experiments
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E, = 30— 32 MeV

L =20 - 100 MeV
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Crossing terms come into play

FSUGold model: (cuyjcu“’)2 —>» EO0S stiffness , max mass of NS Todd-Rutel, Piekarewicz PRL95

wuw" gy Pt — symmetry energy behaviour
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two scalars crossing term
Zabari,Kubis, PRC99 (2018)

why not scalars? work well at low energy - ChiralPT A AR
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low L -~ symm. energy bending
phase transition
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symmetry energy and NS radius

larger L - larger R

o
Hl

IU-FSU

[P 12 UTaMSNR

FSUGarnet
TAMUa

LTISOLTMD

TAMUb

I T
FSUGold2
= RMF022
= RMF028
RMFO032

J0348+0432

J1614-2230

R (km)

Kubis,Woijcik, PRC102 (2018)

2.5 —
I 3 PSR J0740+6620
2.0F : PSR J0348+0432 -
. NICER
15+ -~ :
o Fattoyev
=
= - Myurca L [MeV]
L 2 T S 885
I I -——-68.1
11Z_|Ike \_\‘ ——-554
MR relation ost “ ——456 -
-_H_:.:E:::-"'-'-“-'-_-_ —
oo
10 12 14 16 18

scalar ,works” at lower densities!



symmetry energy and NS radius

) Kubis,W¢jcik, PRC102 (2018)
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scalar-scalar OK , why not vector-scalar ?

LooT = 29050262 + 29,5 wwhé?  Cracow Crossing Terms model @

281 L N 6 model parameters fitted to sat.point properties
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scalar-scalar OK , why not vector-scalar ?
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open question:

-at n =~ 3ng a gap between proton and neutron eff. mass
- Isospin symmetry breaking

for future:
- cooling with dUrca - amplitude dependent on eff. masses
- fit the model to ground-state properties of nuclei

- include vector-vector crossing terms
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