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Short-rang correlations (SRC)
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Fig. 2. The fractions of corelated pair combinations in carbon as obtained from the (e,e'pp) and (e,e'pn)
reactions, as well as from previous (p,2pn) data. The results and references are listed in table S1.

R. Subedi et al. (Hall A. Collaboration), Science 320, 1476 (2008).
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Fig. 3. The average fraction of nucleons in the
various initial-state configurations of 22C.



High-momentum tail (HMT)
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Fig. 1. A schematic representation of the momentum distribution, n(k), of two-component
imbalanced Fermi systems. The dashed lines show the non-interacting system whereas the solid
lines show the effect of including a short-range interaction between different fermions. Such
interactions create a high-momentum (k>kr where kg is the Fermi momentum of the system) tail.
This is analogous to a dance party with a majority of girls, where boy-girl interactions will make
the average boy dance more than the average girl.

High-momentum tail (HMT) of nucleon distribution

O. Hen et al. ( the CLAS Collaboration), Sci
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Fig. S1.
The average proton and neutron kinetic energy calculated within the np-dominance
model described by Eq. S3. See text for details.

This kinetic energy is
different from SCGF !

PRC89, 0440303 (2014),

A. Rios, A. Polls, W.H. Dickhoff

ence 346, 614 (2014).



Depletion of the nuclear Fermi sea
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Increase in high-momentum tail

Av1R CD-Bonn
) T 17T T 1T T 7
¥ ] _1 ]
£ p=0.16 fm~ 10
oy T=5 MeV 10"
=
== 10~
£ 10°
é 0™
107
= 10 10"
b R 1
— 10 10
= 3 5
—= 10 10~
£ 10° 10°
2 10° _ ) : Y0
10’ CAE 0 o0 by 1oy ] e T I IR N A | R S N N N £

0 200 400 600 800 1000 200 400 600 800 1000 O 200 400 600 800 1000 O 200 400 600 800 100 10
Momentum, k [MeV] Momentum, k [MeV] Momentum, k [MeV] Momentum, k [MeV]

For different asymmetries, tails look alike

A. Rios, A. Polls, W.H. Dickhoff, PRC 89, 044303 (2014)
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Modeling SRC in BUU transport
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Initialization of colliding nuclei
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FIG. 1: Momentum distributions of neutron and proton in

nucleus %" Aurg calculated with BHF with Av18+TBF [11].

G.C. Yong, arXiv: 1503.08523



Random distribution in sphere

No bound pair state
No local high density

r = R(Iljlf’g’;m.ﬂ&? =1 — 2290 = 2mxs3;

T = rsinflcoso; y = rsinfsing:; 2 = rcost.
x1,x2,x3 are 3 random numbers

G.C. Yong, arXiv: 1503.08523



n (k)

Energy correction
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Kinetic symmetry energy
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Mean-field potential
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Modeling the symmetry energy (Esym)
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Baryon-baryon cross section

reduced in medium
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Vr (MeV)

Pion potential

isoscalar Isovector potential
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Delta resonance potential
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(neutron/proton);,..

Effects of isovector potential
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n(K)

The length of HMT
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Effects of the length of HMT
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Current status of high-density Esym
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Guo, et al., Phys. Lett. B738, 397 (2014)
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Data.



Comparison with FOPI pion data
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Comparison with FOPI pion data
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Comparison with FOPI-LAND flow data
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Comparison with FOPI-LAND flow data
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Extracted high-density Esym
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Using momentum-independent inputs

Esym(p) / MeV

150 ———————

Esym/MeV=-6.71*(p/p )"+ 38 31*(p/p,)'

—03 4
- =07 =1.5 ,/
—-=y15 ’/

100

50 o=

p/p,

sym

| AutAu, 400 MeV/nucleon

%
#\T

FOPI-LAND geometry

0.3< p<1.0 GeV/e, 0.25<yly,  <0.75,b<7.5 fm
T T

1\+_____T
I

0.6 0.
Y

0.3 1.2

G.C. Yong, arXiv: 1504.02528

1.5

U(p) = A(p/po) + B(p/po)°

UMP(p,6) =38.31(p/po)” x [£28 + (7 — 1)8?]

ESL"?TE - _GT']'( f."p[])ﬂ_,"r?} + 383]‘( rfp(]:]nf

BB, elastic 1 2 _ 0545 _ o« _BB.elasti
medfufé? = (§ §€ u/0.54 GS)X(l:I:O,Saﬁ)xcrfm;a e
iiéf:iiasric _ (E—I.Eu) > (1 :|:':]85.§) 5 Uﬁfjﬂeiaszic
3.5 — | |
| AutAu, 400 MeV/nucleon
3.0- /
®
R 2.5+ .
o—
l\\+\T
2.0 I
FOPI DATA, b<2 fm
I L A R S R E—
03 06 09 12 1.5
Y



Summary

* SRC has enough evidences

* SRC plays important role

* Principal characters of SRC are modeled

* A mildly soft symmetry energy is extracted



More important

* Is it necessary to embed SRC into the transport
model ?

if yes,
« How to embed SRC into the semi-classical
transport model?

Comments/criticisms/suggestions are welcome!

Thanks !



