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» Strange Quark Stars
= Comparison to neutron stars

= Observational signatures
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Strange Quark Stars

Comparison to neutron stars

Observational signatures

Connection with heavy-ions
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Strange Quark Stars
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Quarks and Gluons
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Neutron stars

Net Baryon Densit

Hybrid Stars: Neutron stars with quark core
Bare Quark Stars: Absence of thick nuclear crust
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Equation of state

TOV equations:

dM (r)
dr

= Amre(r), dzy) _ _GMET)G(T)

Radius (km)
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Can We Detect Quark Matter inside Neutron Stars?
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Can We Detect Quark Matter inside Neutron Stars?

1
NN

overlap in observed region. low odds of detection.
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Can We Detect Quark Matter inside Neutron Stars?

1325 1350 1375 1400 1425

overlap in observed region. low odds of detection.

As at RHIC, we may need a combination of signatures
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eTe Pair creation at the Star’s Surface

..due to superstrong Electric field at surface!

electron laye
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eTe Pair creation at the Star’s Surface

..due to superstrong Electric field at surface!

electron laye
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10°fm, ~5x 10" Vem™!
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~ 1.3 x 10"V em™!

ete annihilation can lead to super-Eddington Photon Luminosities.
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emission Is controlled by surface layers.
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Mean energy of photons is ~ MeV (Gamma-rays)
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Surface energy should be small enough:

Surface tension of quark droplet:

o <36 (2 )3%M6V/fm2

150 MeV
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Surface energy should be small enough:

Surface tension of quark droplet:

M 3 my 2
o < 36 (150 MeV) e MeV /fm

Mixed phase 1~ 300 MeV, m, = 150 MeV

Homogeneous phase

1~ 300 MeV, my = 130 MeV
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mixed phase:

RSO,  Opt. nugget size (o7, it,):
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t., =17 s

{prescaled 1:20)

# events / (GeVie*)”

p (CEDAR)

{C1 C2)

90% C.L. Upper Limit of Strangelets Per Central Event

20 3 :!-l:l S0 ol 'I:l' uI 102
(m/Z)> [(GeVich)® ] Mass (GeV/c?)

< 10~V strangelets/collision < 107 strangelets/collision
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Summary

ange Quark Matter at high density can be stable —
hallenging task to confirm this!
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utron stars may contain such matter but may remain hidden
Side neutron star cores



Summary

m Strange Quark Matter at high density can be stable —
— challenging task to confirm this!

= Neutron stars may contain such matter but may remain hidden
Inside neutron star cores

m A Bare Quark Star has a distinctive surface; it cools also by
emitting photons — spectral identification by INTEGRAL
satellite possible
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m Quark stars can have a crust — we need accurate determinations
of QCD parameters at high density
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Summary

m Strange Quark Matter at high density can be stable —
— challenging task to confirm this!

= Neutron stars may contain such matter but may remain hidden
Inside neutron star cores

m A Bare Quark Star has a distinctive surface; it cools also by
emitting photons — spectral identification by INTEGRAL
satellite possible

m Quark stars can have a crust — we need accurate determinations
of QCD parameters at high density

= No “smoking gun’ for quark stars so far, but not ruled out yet!
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