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Cooling theory with internal heating
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Parametrization: Heiselberg & Hiorth-Jensen (1999)

Moy = 1.93M, Mp =1.TM,
Pmax = 2.7 X 10%g sm™, pp = 1.3 X 1015% Cm_ga

2. Heat blanketing envelope: o < p = 10%° 0 /cm?
Tb _Ts -- relation; Tb :T(Iab)
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5- AXP 4U 0142+61

6- AXP 1E 2259+586



3. Model of heating: H(p,t) =H,f,f, exp(—l)
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No isothermal stage

Core — crust decoupling

Only outer layers of heating
are appropriate for hottest NSs
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Enchanced thermal conductivity
Direct Urca process included from P 0 Oy

Appearance of isothermal layers
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Conclusions

1.  High thermal state of magnetars demand a powerful reheating

11 -3
2. The heating should be located in a thin layer at : O <5x10 g cm

In the outer crust.  The heat intensity H0 should range

from [] 3x10® to 3x10® erg cm>s™.

Deeper heating would be extremely inefficient due to neutrino radiation

3. Only ~1% of the total energy released in the heat layer can be spent to
heat the NS surface

Q0
4. Pumping huge energy into deeper layers can not increase -- Teff

5.  Temperature distributions within NS are strongly nonuniform due to

thermal decoupling of the outer crust from the inner parts of the star




