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Nucleon-nucleon Short-range-Correlations
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Proton
INCrease
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Nucleon momentum distribution
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Neutron-rich matter: e
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Neutron-star matter

ki, (r) = 320 p(r)n p]?

kK_proton: small
Transition mom. = Respective Fermi mom.



Neutron-star matter
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Which one Is correct?
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Neutron-star matter

K_proton: small K_proton: large



How about microscopic approach?
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FIG. 7. (Color online) Nucleon momentum distribution in sym-
metric nuclear matter at two densities, p = 0.17 fm— (left panel) and
p = 0.34 fm~? (right panel).

P. Wang, S.X. Gan, P. Yin, W. Zuo , Phys. Rev. C 87,014328 (2013).



BUU Equation
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(1) Initialization:
(1) Nucleons in coordinates, RMF, SHF
(2) Momentum-space: localThomas-Fermi

0.0 T I
0.08 _:":?;Efé}}.'_'“\‘{l
T oo P
“ 0.04 . 10’ - | | |
0023, _ i ey SRC, p
A A\ - L e,
0.00 _|—|SM|\}‘W|_ 10 5 \ === Fomi,p
0 2 4 6 8 10 12 14 ] r h
r (fm) 10 E_ ‘t -
N L REW
— T T T T T T 1 ] ~— 10" ¢ | M
[ sk, T 15%, £ F (a) °Ca || My
10° | \\ == =HMT_10%, p = 10’ . |« | |
E HMT_10%, n 3 *3:"" E T [ T | }
- ", HMT_20 ] = .
E I '.ﬁ_r‘-i e HMIT_20%, 1 i c . '_-E'!“"-h;_.,_
T 107 t . 107 g ‘-\ 3
1= - , 3 C
- Fe : 10" £ ! 4 .
10” 3 L'L:Ea z-;?gi??zwm S ) - ! M?. .
E FJ'-?L 53.IJﬁE§|I|’JQQﬁ.i'. , | I | I n,_:! 10 :E '
00 05 10 15 20 25 _E(b)*Ca o | 3
: .10 ' ' '
k (fm™) For nuclear matter: 0 1 : 3

Gao-Chan Yong, Bao-An L, o .
PRCO6, 064614(2017). ) = { G, ke < ke k (fm”)



Considering n-p
correlations:
The parameters
A, B, C, etal.,
are re-adjusted

Gao-Chan Yong,
PRC93, 044610 (2016)
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Symmetry potential:

Usym = OWsym
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(3) Baryon-baryon scatterings:
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Two Inputs: Gao-Chan Yong, Phys.Lett. B776 (2018) 447
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On Nucleon Kinetic energy
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On pion ratio
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On photon production
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HIRFL-CSR heavy-ion beams

SFC:  <10AMeV (H.1.), 17-35 MeV (p)
SSC: <100 AMeV (H.I.), <110 MeV (p)
<1000 AMeV (H.1.), = 2.8 GeV (p)
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The Nuclear Equation of State
E(p,a) = Eo(p) + S(p)a® + O(a?)
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Neutron Star Merger Dynamics
(General) Relativistic (Very) Heawvy-lon Collisions at ~ 100 MeVinucleon

simulations: Rezzola et al (2013)

-

Inspiral: Merger: Post Merger:
Gravitational waves, Disruption, NS oscillations, ejecta GRBs, Afterglows, and
Tidal Effects and r-process nucleosynthesis Kilonova
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EoS of neutron-rich matter is important!



Later stage HIC @ medium energy, several Gev
Baryon matter’s EoS is important
for violent events in the universe!

HIC @ high energy, above tens of GeV
Quark matter’s EoS

Singularity
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Conclusions

* Proton mom. distribution may have a jump
In neutron-rich nuclel or neutron-rich matter,

e Could be checked through rare isotope reaction.
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e Could be checked through rare isotope reaction.

Thanks for your attention!
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