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State of Nuclei Below Neutron Drip
5§

- o

EQUILIBRIUM NUCLEI BELOW NEUTRON DRIP
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b Pfmax
Nucleus (MeV) Z/A (g cm™3)

8.7905 0.4643 8.1X10°
8.7947 0.4516 2.7X108
8.7777 0.4375 1.2X10°
8.6797 0.4048 8.2X10°
8.5964 0.3902 2.2X 10w
8.4675 0.3750 4.8X101°
8.2873 0.3590 1.6X10"
7.9967 0.3421 1.8X10"
7.8577 0.3387 1.9 101
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Note.—b is the binding energy per nucleon; pmax is the maximum density at which the nuclide is present;
i is the electron chemical potential at that density, and Ap/p is the fractional increase in the mass density in
the transition to the next nuclide. The value of pmax = 4.3 X 10" g cm™3% is the density at which neutron drip

BPS (1971)



State of Nuclei Above Neutron Drip

3] Element 2 N

np lem™

2.79 x 1037 40
4 % 103 40
6 x 103° 40

8.79 x 10%° 40

1.59 x 1036 40

3.73 x 1036 50

5.77 x 1036 50

8.91 x 103° 50

2.04 x 10°° 50

4.75 x 1037 40

7.89 x 1037

Negele (1974)



Nuclear State Within in Neutron
Star Crust
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Fio. 2. — Power spectrum accumulated from data in the time interwval Z200—
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Sudden Displacement Sends Pulse

Intoéyvhe Surrounding Magnetosphere

AE
Alfvén excitation
frequency
v~ elo) /2

Displacement of Fa W
magnetic footpoints

Duncan (2003)



Plasma Generation In
Magnetosphere

BARYON LOADED
SHEATH

E - MODE PHOTOSPHERE
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STAR

The deposition of =10"=10"" erg in the magnetosphere of a neutron star is sufficient to generate an optically thick
photon-electron-positron plasma, The surface of this plasma is congruent with the magnetic feld lines. The surface layers lose heat by
radiative diffusion, and the scattering opacity in these layers is dominated by a small contaminant of ions and electrons blown off the neutron
star surface.

Duncan (2003)



Adiabatic Indices at Varying
falg,ensities Below Neutron Drip

Negele (2007)



Adiabatic Indices at Varying
Pﬁnsities Above Neutron Drip

LR T T iar

Adiabatic Index T
o o
'_l' T T T 1
i S SR

S0 R P R O

-
-
-
.
-
il
—
=
—
i

L1l CoL ] | [

103 10" 5x 10"
Mass Density(g/cc)

Negele (1974)



Shear Speed Nearly Constant
§o Throughout Crust
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Dimensionless Ostillation Amplitude
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NS 11R9

To‘r%i,dal
Mode 3
Frequency

Thickness: 8.24%

Mass Ratio: 4.09%

Surface Redshift: ~
0.27

Radius Estimate: ~
9km

Toroidal Mode Frequencies of Model NS 11R9 (Hz)

Itﬂ

Itﬂ

Itl

Itl

Redshifted Frame NS Surface Redshifted Frame NS Surface
i - - 625.061772 790.591627
2l 29.674249 37.532631 625.746418 791.457582
sl 46.918967 59.344123 626.771992 792.754751
aba 62.948149 79.618178 628.136832 794.481029
sty 78.509744 99.300820 629.838746 796.633646
ola 93.836531 118.686471 631.875019 799.209169
7la 109.027436 137.900255 634.242453 802.203550
st 124.132206 157.005094 636.937371 805.612141
oly 139.178736 176.036271 639.955659 809.429737
10l 154.183923 195.015155 643.292790 813.650612
il 169.158612 213.955465 646.943856 818.268559
12t 184.110087 232.866414 650.903605 823.276936

it it it i
Redshifted Frame NS Surface Redshifted Frame NS Surface
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Fio. 2. — Power spectrum accumulated from data in the time interwval Z200—
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NS 24R115

.i.ﬂr
Toroldal Mode

Frequency™

#

» Redshift neglected

model yields NS
with unrealistically
high densities

Information on crust
thickness still
iInformative

-

549219

29.308363

218862

A456.340456

221987

62. 172008

557002

F7.541746

221801

92.679580

213783

107.

683218

529872

122,
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166543

137,
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385414
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M3 Crust Model NS 24R115 Density Distribution
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a addmg the
effects of the magnetic field into
the pulsation equation

e Waiting for more flares!
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Binding Energy of Extremely
e Large Nuclel
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Negele (1974)



Nuclear State Within Neutron
Star Crust
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