Investigation of Mass/Energy limits of Neutron Stars
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* So what is the EoS of a Neutron Star?
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* Determining models for the EoS constitutes a very complicated
many-body problem with ~10°" particles.
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Equation of State for this study L =

* Found a firm upper mass limit for neutron stars of around 2.6 solar

i | masses, and consequently a lower limit on low mass black holes.
* The equation of state for the low density region up to about nuclear density is o | l'{} | I'E | 1'4 | i'ﬁ | Ig | =
known and given by Harrison-Wheeler/Negele-Vautherine. Radius ( km ) | } * Found that heavy neutron stars with masses of around 2 solar
masses can have densities up to 10 times nuclear matter density.
* The equation of state for the ultra-high density region above nuclear density is - shows potential for high energy particles (hyperons, quarks,
only very poorly known. For this reason it is necessary to create equations of etc.)
state from a variational Ansatz.
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Variational Ansatz - Gives a double constraint on limiting mass
* From the afore mentioned assumptions, the variational Ansatz
takes the following form:
- Low density: Mass vs. Radius
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* (note: A and gamma are varied to control the EoS) Radius ( km )



