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Motivation:
How uncertain is
- Inner crust composition
- Extent of various pasta phases
- Transition densities ?
due to uncertainties in

- Nuclear physics
- Crustal model

Outline:

A simple crust model: compressible liquid drop
Nuclear physics constraints

Range of crustal properties

A more sophisticated crust model
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Shear modulus?
Pinning?

Bubbles: ‘free’ protons
- direct Urca

(Gusakov, Yakovlev, Haensel, Gnedin
2004)
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PROS:

* Physically transparent

* Easy and quick to calculate compositional quantities (A,Z,X,....)
for use in macroscopic NS models

CONS:

» Semi-classical, macroscopic; no shell effects

* WS approximation not good at the highest densities
of the inner crust.
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PROS:

* Physically transparent

* Easy and quick to calculate compositional quantities (A,Z,X.....)
for use in macroscopic NS models

* Lots of CLDM crust models out there: which one to use?

CONS:
* Semi-classical, macroscopic; no shell effects
* WS approximation not good at the highest densities

of the inner crust.
* Exactly how wrong is CLDM near the crust-core transition?
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Demanding consistency with low density PNM gives a phenomenological correlation between
the symmetry energy and its slope at saturation; other studies show similar correlations
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HVH: Xu, Li Chen 2010

Ol: Oyamatsu, lida 2005

HS: Hebeler, Lattimer, Pethick, Schwenk 2010
GRC: Gandolfi, Carlson, Reddy 2011
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2
Integrated Density (fm )

* Significant variation in crustal properties within liquid drop model

* Consistent treatment of core and crust EoS important

* Need to assess where liquid drop model breaks down
- comparison with more microscopic models (e.g. 3DHF)

neutrons: n = 0.04 fm"; Z=10

neutrons: n, = 0,06 fm's; Z=10

neutrons: n = 0.08 fm'3; Z=10
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