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Are BH-horizons observable?
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Pulsars and NSs: The amazing objects
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The internal structure of NSs
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TOV in the finite space:



1ord Euler & 4ord Runge-Kutta

integration of the TOV-equation

4  th Runge Kutta
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EOS-uncertainties:

2ε/c

  

Issues & difficulties:

       :   Physics & causality problem

       Weak-compressibility problem

              .
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NS M  > 2 M

Sly4/Hampel et al 2012Camenzind 2009



The glitch phenomena in pulsars and NSs 
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Superfluidity & storage of rotational energy

Onsager-Feynmann equation
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Superfluid turbulence

 2008Baranghi

NSE - Gross Pitaevskii Equation

Baggaley 2014
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Turbulence in NS-superfluids

 Isolated NSs that fromed from the first generation of stars should

be by now invisible

 Isolated and old NSs  (> 100 Myr) must be invisible too

  invisible yes, but they may

still interact with their

surrounding and so detectable.  
 These objects need

to be repulsive.



Could the combination of incompressibiliy, superfluidity

and scalar fileds do the job?

The answer is yes.

But why incompressibility:
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The incompressibility phase in NSs: 
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NL

We need a field,  that:

 generates a non-local pressure P

 injects non-dissipative energy, E , to maintain superfluidity

   as eternal stable state of matter in an ever expanding universe 

 interact









 s with matter when    A  (A= baryonic

     number).     

crit 

Under these circumstances: the gluon-like field embedding

a sea of quarks could do the job: 

1 Gev/fm

Color force

- gluon field

0.6 fm

Bag energy = vacuum pressure

B ~ 200 MeV/fm3
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The GR TOV-Equations modified to include scalar fields
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The critical density for the scalar field baryon matter 

interaction and phase transition into quark-superfluid
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Formation of dark energy objects - DEOs



Formation of dark energy objects - DEOs

2/3V A   

2

1 1 1
1 1     

( 1)1 /
rr

rrs

z g
g zr R


     





DEOs: are objects that live in flat spacetime, but

surrounden by strongly curved spcetime
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INQS-core & shell
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Do the quarks inside DEOs move asymptotically free?



Observed NSs  & migration towards invisibility
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Summary:

A model for converting old and isolated NSs into DEOs.

A DEOs is general relativistic giant hadron, filled with a Fermi-sea of quarks.

 Embedded in a fairly flate spacetime

 globally confined by the surrounding, but  strongly curved spacetime

 Maximally compressed (incompressible)

 in a quark-superfluid state

 and

 moving freely in line with the asymptotic freedom of QCD.


