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Abstract iti ' ity distributi ' ' » Updated initialization with the same Skyrme EDF

In this work, we firstly investigate how to reproduce a) The values of B, Rn, and Rp are calculated based on the RDV with
and how well one can reproduce the Woods Saxon density > a) R"T =R 1'0 the same Skyrme energy density functional as that used in the mean-
distribution of initial nuclel in the ImMQMD model. Then, | g field propagation of the ImQMD-L model.
we propose a new treatment for the initialization of nucler b) o, = 0.01564 + 1.71217a = ol
which is correlated with the nucleonic mean-field potential | b) the centroids of the wave packet for neutrons and protons are
by using the same potential energy density functional. In s o) sampled within the half-density radii Rn and Rp, and the binding
the mean field potential, the three-body force term is 00N 0g b AN/ energy of the sampled nucleus is in the range of B+0.2MeV.
accurately calculated. Based on the new version of the r(fm) - RW(m)

€ new treatment of 3-body fore term. correlate the initialization and
propagation with the same nucleonic potential =ImQMD-L model

model, the influences of precise calculations of the three- Situation for selecting the width in ImMQMD
body force term, the width of the wave packet, and the

guantities related to the strength of symmetrical energy on >

10

a) Since the o, Is same for all nucleons in the

Results and discussions

the neutron to proton yield ratios are discussed. In the case - _ FTRUT.
P y _ S system, it means a,, = a,, In density distribution = 97 . T ———
where the neutron-proton effective mass splitting is fixed, in the QMD model. It is different than the reality = 10 Sn+"“Sn, b=2fm, 200MeV/u 3, ont77Sn,200MeViu,b=2fm, o,=1.0fm
_ ] ) . ~ r' n ' 'n ..... T — ———— ] _ _ " _ — f=-0.178 {m;:-m'z
R(n/p) at high kinetic energy can also be used to learn the for neutron rich system. N ol free nucleons o e | =omw | 2| ﬂTmf.=u.mtm;~=mfi.;
symmetry energy at suprasaturation density. v | Loy SR BT '
: 10 A = = L=TOMeV L=30MeV @
» b) The values of g,. In the QMD type models are _ _ NS etomey  pE=rer rrymeny
. o m -L, Im _ T £=0.478 (' <m')
Motivation larger than the values extracted from the relation, S ;5‘; | faufi1?a{]
o,=0.01564 + 1.71217a. | fimowey :{?‘
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i = - - = |QMD-SINAP U(r)sky = P + — + (Vp) Ucoul shaded regions are the results from the new treatment of three-  Y!€d ratios for emitted free nucleons obtained with
= 0.10 - = TuQMD — Po _77+1 Po 2p C d3vd3p' f. _ / /)2 body force, and gray lines are the results from the old method. different L and different f; at o,=1.0 fm.
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FI1G.5. (Color online) The neutron to proton yield ratios for emitted free
nucleons; different colors are for different L. Panel (a) is for different S ,

> In QMD type models, it is hard to reproduce the given by.

2 : 7 ' ' *
WS density distribution! E = fj]—[dr — f {Zh_ [Tn (T) — T, (7")] 1 Usky + U + ucoul} dr - panel (b) is for different f; , and panel (c) is for different m;.
m Conclusion

» Q1: Can we reproduce the Woods-Saxon density > Update the mean field with accurate solution of three-body force term in > Based on the inverse Weierstrass transformation, Theoretically, the Woods-Saxon
distribution in QMD type models? E:})ropaga}]tlon : density distribution can be reproduced within a certain accuracy range(o,. = 0.01564
—_— p_ N — . L n . - I I I ]
11+1Zi < ; > n+121 <> +0(p) +1.71217a); however, it cannot be realized in the model
_ - : n
» Q2: How to correlated to the initial density The old treatment: —2-¥, < £ >T = Py = — aaUS = _F aa L <p;f » The IMQMD-L calculations show that the R(n/p) in the high kinetic energy region
distribution with the nucleonic mean field potential? ";1 ’;)0,7 | o mr ”pn N _Po can be used to probe the symmetry energy above the saturation density if f; is fixed.
The new treatment: mzi ST P; = — ar:_” = —fpo J o7 p; —~ d>r The current calculations show that the analysis of spectra of R(n/p) on the L and f;
0 l 0 r

(the 11-point Gauss-Legendre quadrature method) parameter space Is necessary in future to tightly constrain the symmetry energy.
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