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Introduction & need for Isospin based study ti
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V Explorationof nuclearpropertiescloseto the | -stability
Ine can be easily performed using the traditional bulk
properties

V However, moving away from the stability line, the
dominanceof traditional observable$eginsto drop, and
Isospirdependentquantitiescomeinto prominence

V Isospinasymmetry —> {4 -~ ——
Phys.Rev C 85, 064319 (2012).

Phys. Rev. @7, 024322 (2018)
Chin. Phys. CGl6, 084101 (2022).
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Symmetry Energy kl
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A Symmetry energyc=y VvariationBfE. as the neutron to
proton ratio of a nuclear system is varied

. p/T R
v z(ﬁ)

X Current aim to study finite nuclei using Symmetry energy

Symmetry energys not

o Obstacle directly measurable

Phys. Rev. C 97, 024322 (2018)
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Finding the key
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A CDFM : Density distribution of nuclear matter
fluctuates around average distribution while
maintainingsphericalsymmetryanduniformity.

AThedensity; ( mYjof a finite nucleuscan be rewritten
asthe coherentsuperpositiorof infinite numberof one
bodydensitymatrix (OBDM) } . (r, rNffor sphericalparts
of nucleamattercalledFluctons.

Bulg. J. Phys6, 151 (1979).
Z. Phys. 804, 239 (1982).
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Methodology of CDFM

A Sphericaflucton density:

po(x) = 3A/4nx?

A Weight function: F@)? = - D
po(x) dr r—x
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Phys.Rev C 85, 064319 (2012).

Phys. Rev. C97, 024322 (2018) r (fm)

Total density distributiomand corresponding weight
function|"q@w)| as a function of nuclear distanice
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Methodology ki
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Symmetry energy.
O

S= [ da|F(2)]S" (p(2))

&.Po, %
S
1 (1
5 —5(1- —7 SS_E(l | /{A1/3>

Phys.Rev C85, 064319 (2012).
Phys. Rev. C97, 024322 (2018)
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Choice of energy density functional ki
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A The original CDFM formalism makesuseof Br ¢ e ¢ k
prescription

A The studies based on Br ¢ e ¢ kpresarigiiean have
significantly improvedour understandingf nuclearmatter
properties

A The studieshavesuccessfullyerified variousexperimental
shellclosuresacrossvariousisotopic& isotonicchains

Phys.Rev C 85, 064319 (2012).
Phys. Rev. ®7, 024322 (2018)
Chin. Phys. G16, 084101 (2022).
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Using CDFM with Brueckner EDF ki
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Verified Exp. Shell closure at &

Predicted novel shell closure at
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Total density distributiom (upper panel) and -
corresponding weight functidida)| (lower
panel) as a function of nuclear distance

Chin. Phys. G16, 084101 (2022).

Variation of Symmetry Energ8as a function of
neutron numbeN
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Relativistic energy density functional t|

A The next stepis to include relativistic prescriptionwithin the
CDFM, i.e. make use of Relativistic energydensity functional
(R-EDF).

A Recently,we have introduceda parameterizatiorof R-EDF in
Ref. [EurophysLett, 146, 14001(2024).]

A The newly fitted R-EDF with CDFM [Europhys Lett, 146
14001(2024)] inherentlycounterghe Coestetbandproblem

A This novel parametrizationbasedon R-EDF provides precise
resultsin the study of nuclearstructureat drip-line & possible
correlationf isospinpropertiesvith the nuclearbulk properties
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Parameterization of EDF Ei
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The energy per nucleon (E/A) as a function of total number density
(") of DD-ME2 and NL3 parameter sets for different asymmetry

V The parametrizationmesultedin the root-meansquaredeviationof ‘Ofo for DD-
MEZ2 andNL3 as0.07704and0.19146MeV, respectively

Europhys Lett.,146, 14001 (2024)
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Results using RelativistiecEDF within CDFM
Verified eX|st|ng & predicted novel shell closure

32 L 116- 162Ba o ]
(@) N=82 | N=092 —aNL3 3¢
' & aDD-ME2 | & 35
» 126158 é’
—oNL3 ;> 34 F
_3LF o 0DD-ME2"
> 33 L
<))
s 6
7% 30k 1 -
b = 25
) =
ﬂ‘ wm 24 B
29t Tog,
. 1 . ... .1..1..1..1..1..1..1. 23 L . . . ) . . ] . . -
60 66 72 78 84 90 96 102 108 60 66 72 78 84 90 96 102108
N N

The calculatedsymmetry energy(S), volume (S,)) & surfacesymmetry(Sg) energy
usingthe parameterize®elativisticEDF within the CDFM formalism
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A CDFM formalism can be successfullyusedto study
finite nucleiacrossnuclearchart

A Rather than using BruecknetEDF, with the
iIncorporationof Relativistic prescription(Relativsitic
EDF) we canavoidthe Coestembandproblem

A This method can successfully verify exiting
experimentashellclosure& predictnovelones
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Extra Sildes
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