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radius constraint from GW170817

A. Bauswein et al., ApJL 850 (2017)

radius constraint from chirp mass and collapse not prompt
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symmetry energy from neutron star observations

Nai-Bo Zhang and Bao-An Li, to appear in EPJA topical issue

pressure from neutron star observations, arxiv:1807.07698
(radius, maximum mass, tidal polarizability and causality condition)

PAL parameterization-stiff
PAL parameterization-soft
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L(p,)/MeV

e world average: L = 58.8865 MeV

(L=3po/Po)

Li and Han, PLB 727 (
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[ == Linear Fit, r=0.979
- 0 Nonrelativistic models
-3 ¢ Relativistic models
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________________ : 22 s ] R = 0.16 fm
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E/N (MeV)

Roca Maza et al., PRL 106 (2011)
Ar,, = 0.1 + 0.00147*L

Brown, PRL 111 (2013)
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AL = 10 MeV * A(A r,,)/ 0.015 fm



neutron skin from PDR and dipole polarizability

GSI

—
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Klimkiewicz et al., PRC 76 (2007)
Rossi et al., PRL 111 (2013)
Tamii et al., EPJA 50 (2014)

PREX at Jlab (run in 2019)
MESA at Mainz (proposal)

Aumann et al. at FAIR-0 (2019)

Ar,, in 208Pb

0.18 + 0.035 fm
0.15 % 0.03 fm
0.165 + 0.026 fm

+ 0.05 fm
+ 0.03 fm

+ 0.02 fm ¢

[ = Linear Fit, r=0.979
0 Nonrelativistic models
[~ ¢ Relativistic models

AL = 10 MeV * A(A r,,)/ 0.015 fm

||@v\||||||-llllllllll
=)




accurate cross sections and EDF theory

experiment scheduled for 2019

measurement of:

total reaction cross sections

\\

charge-changing
neutron-removal (~ 0.5 b)

collective excitations
for 124,128,132,134G

at 400, 650, 900 MeV/nucleon

with 2% accuracy

most "
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goal: AL =

EATT 2
.

. analysis:
| direct comparison

of the non-collective part
of the cross sections

to predicted cross sections
based on EDF theory and
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pressure gauge for neutron-star matter

OFF plane emission

e

- — —

bounce off

OFF plane emission

bounce off

neutron-over-charged particle
elliptic-flow ratio
in neutron-rich systems

analysis with transport
UrQMD (Li & Bleicher)
Tubingen QMD (Cozma)
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eutron vs charged-particle flow ratios

80 neutron s

® Brown
- m Zhang n/ch flow

1 HIC Sn+Sn

60 - Ias

- FOPI-LAND
B ASY-EOS

40

L=72+13

P. Russotto et al., PRC 94, 034608 (2016)




with Eg,(pg) = 31 MeV

80 neutron s

® Brown n/ch flow
B Zhang
L[] HIC Sn+Sn
1 1AS
- [ 1 FOPI-LAND
Bl ASY-EOS

L=63+11

P. Russotto et al., PRC 94, 034608 (2016)




with Eg,(pg) = 31 MeV
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L=63+11

P. Russotto et al., PRC 94, 034608 (2016)




Y-EOS: symmetry pressure p, = 3.8 £ 0.7 MeV
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Steiner, Lattimer, and Brown, ApJ 765, L5 (2013)




SY-EOS: symmetry pressure p, = 3.8 £ 0.7 MeV/f

10° |

neutron star pressure
Po = 3.4 £ 0.7 MeV/fm3

107

GW170817

Abbott et al. (2018)
LIGO & VIRGO

tidal effects

of the coalescing bodies

soft EoS of symmetric matter

confirmed with FOPI data

Le Fevre et al.,, NPA 945, 112 (2016)
Yongjia Wang et al., PLB 778, 207 (2018)
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Steiner, Lattimer, and Brown, ApJ 765, L5 (2013)




opportunities with NeuLAND at FAIR

proposal submitted 2
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Le Fevre et al., NPA 945 (2016)
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setup for ASY-EQOS II with NeuLAND at FAIR
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summary and remarks

neutron skin thickness studied with different methods
R3B experiment in 2019 at FAIR-0

differential elliptic flow unique regarding high density

<p> = 2 p, within reach with FAIR beams and instrumentation
proposal to FAIR-0 (2017)

overlap of terrestrial and neutron star (merger) at 1-2 p,

wide range of experimental and theoretical activities from
very low to high densities at GSI/FAIR



