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NSs from SN event

* NS appears in the aftermath of a
SN explosion event

* The interior of these compact
objects is described using an EOS
Involving EW/, strong, gravitational
Interaction.
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NS as accretors of DM

X _ * DM can be accreted from
£ mf | DM galactic profile by massive
m ! | astrophysical objects such as
El | black holes, NSs, stars,
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DM annihilation

Secondary photons (tree level)

The energy deposition and
spectrum will depend on the
astrophysical situation and
allowed channels : Standard

Line s

Canoni, Gomez, Kuhlen,Adv in

Perez-Garcia,
Vergados (2012)
in prep

Astronomy, 2010



DM energy release in NSs
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Annihilation can stimulate ud quark
droplets and uds bubble formation:
strangelets.

The uds phase is the most stable matter
(E. Witten'84) and is formed by weak
decay

J. Madsen PRD 47
1993, PRD 50 1994




DM Seeding mechanism: Trojan horse
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e Minimum value of

A strangelet=10-100 model, A=10
for a light X yields estimation of
huge amounts of droplets.

* Smaller droplets will decay,




NS conversion

 Transition from nucleon to quark phase
may happen -> constraints to DM particle
candidate.

*This effect may convert NS into strange
Bombaci,  quark matter (SQM]| stars.
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NS=> QS conversion: simulations

Herzog, Ropke
2011.

Abdikamalov et al
MNRAS 2009.




DM distribution in NSs

* DM feel gravitational potential created by

o | | baryonic matter in the projenitor (Hix, Lentz,
ot _ Perez-Garcia, Silk, Stone 2012, in prep).

- * In the collapse there is an increase in the
un/ - baryonic density and modify DM
L - - distribution in the star.
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Kinematical effects

* Multispot or bubble coalescence is
energetically allowed and may cause
burning front.

* Typically this is off-center mechanism

' I
with asymmetry parameter T -

* The front releases energy, neutrinos,

M A Perez-Garcia, J Silk,
arXiv:1111.2275




Kinematical effects

] * If the seeding allows the burning
- : - front then there is a velocity kick
and angular velocity
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GRBs: crust gjection mechanism
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Testing Grand unification scenarios
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Testing Grand Unification scenarios

eEquation of State depend on
the matter and field couplings.
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ION scenarios

Testing Grand unificat
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Testing Grand unification scenarios
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NS Mass-radius relationship
and Heavy lon collisions
constrain the matter EOS.

eConstraints are tight at
densities around nuclear
saturation n=0.145 fm=3




Conclusions

*NSs constitute a very interesting laboratory for testing interplay of
fundamental forces and other cosmological problems as DM properties,
sources of GRBs, change of fundamental constants.

*Majorana DM may release enough energy to drive conversion NS -
SQM star.

 Further kinematical and GRB emission effects may constitute an
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