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I. Introduction

“L parameter” — a key to nuclear symmetry energy

<= nuclear structure?

e n-skin thickness -
e (low-energy) E1 strength

< EDF approach (“MFA”, “RPA”)
- naturally connected to infinte matter

e reference to droplet picture? — numerically testable
e empirical law ?

( model-dependence ? (many-body effects ?)
q interaction (functional)-dependence ?

\ nucleus-dependence ?



II. L parameter vs. dipole polarizability ap
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o [ vs. Spap X. Roca-Maza et al., P.R.C 88, 024316 (’13)
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Further test of interaction- and nucleus-dependence

T. Inakura & H.N., in preparation
For interaction-dep.

Hyy —  Hgy+ Viaa;  Vaaa = =t [p(r1)* = p§| Py 6(r1 — 72)
Ref.: A. Ono et al., P.R.C 68, 051601(R) (’03)

i.e. Esylp(r), -] —  Egky+ Fadd;
2
Eaaa = 5t [p(r)* = pg] - [palr) — pp(r)]” (5 = 0,£1000, £2000)

no influence on sym. matter (E/A )(p m=0); n=(pn—pp)/p
no influence on sym. energy S, (= 3(8%/9n2)[(E/A)(po, 7)]|y=0)
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% L vs. Sppr, ap, Soap

SPDR
4.0 . .
=~ SLy4 SkM*
D . SGIl Skl2
= 30 84N| Ski3 Skl4 |
NE Ski5 SkT4
=
L 20 Ska
c
fo))
S
m .
—i
LL
0.0_ T T T

0 5 10 15 20 25 30
Excitation Energy [MeV]

Wdip
SPDR I:/ | dw S(E1>(CU)
0



ap [€Xfm?MeV]

S0 [€Fm?]

35 1 1 1 30 1 1 1 1 60 1 1 1 1 50 1 1 1 1
* &7 304 L 2.5+ ~ 504 - 4.0 L
SLy4 SkM* SGII E | AL _
Skl2 SkI3 Skl4 & 297 i 401 - 307 i
R 15- L
SkI5  SkT4 Ska g % 0 L 30 2 -
1.54 54 05- 8 - | 2.0- 84 - 1.04 -
UNEDF1 Ca| * Ni Ni
10 T T T T OO"I T T 10 00 T T T
0 30 60 90 120 150 0 30 60 90 120 150 0 30 60 90 120 150 0 30 60 90 120 150
0.8 1 1 1 1 25 35 1 1 1 1 4.0 1 1 1 1 8.0 10.0 1 1 1 1
/ 254 | 7.0 - 9.0+ -
- 2.04 3.0 o
6.0 \\e> L 8.0 L
y 3.0 -
5.01 - 7.09 -
- 154 2.5 -
54 > 68N i | 407 8AN[; T 69 1320 T
Ca NI N| Sn
T T lO T T T T 20 T T T T 20 T T T T T 30 5 0 T T T T T
0 30 60 90 120 150 0 30 60 90 120 150 0 30 60 90 120 150 0 30 60 90 120 150 0 90 120 150 0 30 60 90 120 150
25J 1 1 1 1 90 1 1 1 1 [ 120 1 1 270 350 1 1 1 1
2404 F
20 ~ 300 -
100 A - 2104 -
15 - / - 6049 - 1804 - 2504 g -
e 804 o - 150— L //
10 - &, 2004 -
160 BCa 12"‘ 84N| ‘ 1328n
5"I T T T T 30—I T T T T 60 T T T T T T T 90 150—I T T
0 30 60 90 120 150 0 30 60 90 120 150 0 30 60 90 120 150 0 30 60 90 120 150 0 30 60 90 120 150 0 30 60 90 120 150

L [MeV]



e Soap as well as Ar,, correlates to L with less interaction-dep. than Sppgr

and ap, though not always good enough.

e Heavy mass & well-developed PDR make their correlation more con-

spicuous, and therefore better in constraining L from Ar,, or Syap.

8Ni, 1%2Sn (, **Pb) --- not good enough!?
— better candidates 7 (under investigation)

e Halo nuclei (e.g. %*Ni) are not welcome;

') strongly influenced by loosely bound orbitals.



% Comparison to droplet-model estimate (preliminary)
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III. L parameter vs. PDR, revisited

Character of PDR ? = analysis using transition densities
H.N., T. Inakura & H. Sawai, P.R.C 87, 034302 (’13)

(low-energy) E1 excitation
(
“pn mode” : oscillation between p & n

“skin mode” : oscillation between core & skin

p n n-ski

\

phase of p/n transition densities at each r
— decomposition into pn & skin modes
Stiin ()
<f‘O(E1>|i> = <f’O<E1)‘i>pn T <f‘O(E1>‘Z>skin —  Ran(w) = SS(#)((U)
tot



Rgin(w) — nucleus- & interaction-dep. very weak!

= correlation of “skin mode” & L parameter ?
(future work)



IV. Summary

To constrain the L parameter from nuclear structure information,

interaction-dependence is checked within the EDF approach.

e Soap as well as Ar,, in heavy nuclei with well-developed PDR seem to

be useful.

e Character of PDR deserves being examined further.

— possibility of alternative & more transparent connection ?



