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Introduction

o Spin-polarized baryon in neutron stars.

4

@ Study of P-¢ relation and magnetization.

4

o Investigate possible connection with gravitational waves.

Hi Tan et al., 2020
Khoa, Oretzen, 1996



Hartree-Fock approach to the spin polarized

neutron-matter

o Neutron-proton asymmetry : =

@ Spin polarization parameter : | A, , = W
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Vidana, Polls (2002)
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Direct and exchange Potentials :

o Direct and exchange potentials :
vPEX) (ny, r) = Foo(nb)vé%(Ex)(r) + Flo(nb)leo(EX)(r)(a o)

+For(no)vor () (- ) + Fua(ne)vi X (r) (o - o)(7 - 7)
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Direct and exchange Potentials :

o Direct and exchange potentials :
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e M-3Y model :

vEE () =323y v (v) 2R Rer)
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Direct and exchange Potentials :

o Direct and exchange potentials :

vD(EX)(n[77 r)y= Foo(nb)vé%(Ex)(r) + Flo(nb)leo(EX)(r)(a o)
+For(no)vor () (- ) + Fua(ne)vi X (r) (o - o)(7 - 7)

e M-3Y model :

vEE () =323y v (v) 2R Rer)

o Expression for Energy Density :

E=13 > —L% g7 + Foo(ns) Eoo + Fro(nb)Eio
oT

r

+Fo1(np)Eo1 + Fi1(np) E11

D.T.Khoa et al.(2016)

Vidana,-Polls {2002)
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Energy density using CDM3Y interaction

@ Spin-Isospin independent Energy :

Eoo = ”bJoo+/A00VoX(f)

e Spin dependent-lsospin independent Energy :

1 A, Ap
E]_(): 2”[2).11%( 2 (1‘}‘5)"‘7 1_ ) /A20V10 (

@ Spin independent—lsospin dependent Energy :

@ Spin-Isospin dependent Energy :

1 A, A,
511:2n§Jﬁ<2(1+6)—1— ) /AZIV11 r)
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Energy density using CDM3Y interaction

e CDM3Ys interaction realistic density dependencies F;(,,)

Fst(nb) = Cqt []- + Qst eXp(_ﬁstnb) + ’Ystnb]

N.H.Tan et al. (2020)
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Energy density using CDM3Y interaction
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Pure neutron matter

6001 —&— (spin polarization =0)

(spin polarization =1)
500 1

400 ~

300 4

E/A (Mev)

200 4

100 +

. :
0.0 0.2 0.4 0.6 0.8 1.0
e (Ffm=3)

Biswarup Das (IISER Berhampur) GW Signatures of spin polarization January 15, 2025 6/12



Energy vs spin polarization parameter

Symmetric nuclear matter for different Spin polarization :
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Pressure vs Energy density

Pressure vs Energy Density
e Spin polarization=0
m  Spin polarization=1
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Magnetic field strength and spin polarization

o Magpnetization :
Mp,.a = ppA

@ Spin polarization due to magnetic field:
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Magnetic field strength and spin polarization

o Magpnetization :
Mp,.a = ppA
@ Spin polarization due to magnetic field:

Plot of Hp vs A
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EOS dependence of gravitational waves

Gravitational waves characteristic strain from a rotating isolated
neutron star (NS) :

[dt  3272Gloe | 7l
he = fhoy/ — =
0 dw DC4 Ntot
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EOS dependence of gravitational waves

Gravitational waves characteristic strain from a rotating isolated
neutron star (NS) :

[dt  3272Gloe | 7l
he = fhoy/ — =
0 dw DC4 Ntot

@ Spin down rate via Gravitational waves :

~ 32Gl

55 [Emag + €sta(t) + EaCC(t)]z w?

w(t) =

Huang, Lu, Rice (2020)
N.H.Tan et al. (2020)
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Magpnetically induced deformation

€mag = 6.626 x 107 °B M2, 4Re (1

_ 0.385)
A
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Magnetically induced deformation :

0.385
€mag = 6.626 x 107°BZ M2, ,Re (1 — —)

A

Starquake-induced deformation :

_ R3 AE AF
€sta(t) = m [¢20 — 3 ]
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Magnetically induced deformation :

0.385
€mag = 6.626 x 107°BZ M2, ,Re (1 — —)

A

Starquake-induced deformation :

_ R3 AE AF
€sta(t) = m [‘Dzo — 3 ]

Accretion induced ellipticity :

€ace(t) = 2Maec R? Iy T

Giliberti, Cambiotti (2022)
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