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ousl- 1| e, (Mey) | -129.247 | -96.2443
osl- 1| o(fm) 0.42316 | 0.75766
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Properties | Yukawa | Gaussian
po) |0.686 | 0.709
0.609 | 0.660
u (k=o0,pg)Mev | 35.89 | 12.68
u (k=0,po) Mev |-73,11| -70.05
Uug(po) MeVv 15.93 | 16.91

density[fm”-3]



ul | ul | ul

b, 7, 60,65 1€, £ay €5 aNd @ —09 parameters
of ANM




72 pz N £, py—l—Z

Hi(p) =S — [ f (K k> dk + =2 S T I @aboy
22 JJ L GO (KD 9o Tk =K D d*k dk’
PR C W . e rel) g = (ot &)
2 ” 2 2
v, b,a, &, £, and g, —06 parameters of SNM

g and ¢, — Saturation properties >
b> (T me ] }
y — deter min es the stiffness of EOS [ < —€(p)

1000

10000

1000 -

100 |

100

P(p) MeVfm ]

P(p) [MeV fm'l]

o

0 0.2 0.4 0.6 0.8 1 0
p M

Danielewicz P et al., Science 298 (2002) 1592




| l l |
(50 T ‘9([)JI ) (‘C’v v 83 ) (SLX T 8e>|<)

into two specific channels for interactions between like (I) and
unlike (ul) nucleons.

(el + &) =2¢&,,,Thesplitting canbe arbitrary

ex?

subject to this condition

The sign of (¢_!- €_ ") =) splitting of n and p effective masses.

m2k,2 ((m” -
U, (k. p) = 2E, (p) - {(m (k"’)]} HUZ (K, p)

3m m

(8' —

,00, f(r )d3
I * *

_ ):|1 (C,'ex < gex S O (mn > mp)

u(k, p) =

JLio(kn) = jo (k)] Jo (ke r) F(r)dr

m>* m ou™(k,p,Y
—(k, p0,Y =1+ k&
[m Loz p)l,p hk ok

| * *
deX S gex < gex (mp > mn)



u,(k,p,)[MeV]

100

50

40

30

u.(k.py)[MeV]

10 -

-10
0

k [fm]

/ —— neutron

M*{kh,pu)fl\!l:U.GT, E.(p,)=30 MeV, sex‘:

20 -

=—=——=BHF
+—— DBHF

/- neutron asymptotic
R — — proton —— proton _ -
— — - — proton asymptotic — - — proton asymptotic
1 1 1 1
4 » 0 4 L, 8
kfm ] k [fm™]

Hodgson P E, 1994 The Nucleon Optical
Model (Singapore: World Scientific, p613

15



Entropy Density
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Same density dependence of the EOS in ANM for widely varying
momentum dependence of the mean field and vice versa; Therefore,
the simple effective interaction can be used in the transport model

analysis of the flow data.



« 09-parameters of ANM === three standard
values e(pg), po and E.(pg) for a given .

e Out of 11-interaction parameters, two
parameters open. We have taken

to and xO
as the open parameters.

* We further constrain one more parameter,
namely, X

from spin polarization property in NM.
Spin polarized Neutron Matter
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FINITE NUCLEI

The many-body Hamiltonian with an effective interaction

H=T+ Y ol 4+ 3 et

— 7T

Kinetic Energy Finite range Coulomb Interaction
+ spin-orbit
Again, NN
Yijg =
Simple effective Spin-orbit Interaction

Interaction
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Hy = gt _|_H"'u'uci H"‘n‘ucf
0 E?H [:T TP:} exch
+H (r) + Hg " (r) + HE7 (x).

— The total nuclear direct and exchange energy
density coming from SEl. The non-local

exchange part is made local by using semi-
classical h-expansion of density matrix upto 2"
order. (X.Vinas et. al. PRC 67 (2003) 014324)

— The Spin-orbit interaction taken similar to

Skyrme and Gogny interaction.

tO —) 40Ca
W (strength parameter of Spin-orbit interaction)

BEs of 161 - and Radii of 86- spherical nuclei: A=16 to
A=224 24
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HFB results with SEl for 579 even-even nuclei, deformed and
spherical, over the nuclear chart

y=1/3
t,=201, Wy=115  AE,..=1.873(HFB)

to=214, Wy=115  AE,.,=1.783 (EROT)
y =1/2

to=438, Wy=112  AE,,.=1.958 (HFB)

t,=450, Wy=115  AE,..=1.843 (EROT)
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CONCLUSION:

* By adjusting the parameters of SElI from considerations of
momentum dependence of the mean fields in NM, the
interaction could predict the finite nuclei properties similar in
qguality as that of any other conventional interaction.

* The procedure of parameter fixation provide the flexibility of
systematically varying the momentum dependent properties,
where the EOSs remains the same and vice-versa.

* The preliminary results of HFB with SEI shows that it is also
competent to account for the deformation properties in finite
nuclei similar in quality as any other successful effective
interaction.
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