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Basic concepts of the cooling theory

Thermal balance:

C(T)‘jj—}—LV(T)—Ly(TS)

2 4
Ly =47oR"T, i G/ 4,
il
Relaxa . _ A/
tion v cooling v cooling /%
6.6 [T EOS //
b s ] Thermal transport
PN, B -
S N Superfluidity

/

v luminosity

44— PSR 1055-52

= ;,;I ;) H‘,'x\, 2 n+(N)—> p+e+(N)+7,
58 - ;‘1‘“3 ;E"*f‘ p+e+(N)—=>n+(N)+v,
“ LA (MURCA)
| Basic|cooling curve § ﬁ _ “slow cooling”
5.4 o ) G, Yakovlev and ClJ. Pethick,

lgt (yrs) ARA&A, 42 (2004) 169.



Quest for rapid cooling! YakovlevbEDRIL - RLVBIRDRDIEFEY

1994 “Dense Star Cooling in the Presence of Pion Condensate”
H. Umeda, K. Nomoto,S. Tsuruta, T.Muto,TT, Ap.J. 431 (1994) 309.
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D. Page et al, Stellar Superfluids, arXiv:1302.6626
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Rapid coolingDIEfE | —

a) Temperature

Comparison with Data

10K = 1MeV

FROEA . ERDOESITHIFF,

vs “minimal cooling” paradigm

D.Page, astro-ph/0508056

N S I e I B Mag H fits:
E Light elements E 1) RX J0822-4247 (in Puppis A)
35 enve&)Ae§ A ] 2)1E 1207.4-5209 (in PKS 1209-52)
p— B ] 3) PSR 0538+2817
'I_m 34 :_ A a 2 _: 4) RX J0002+6246 (in CTB 1)
o - Heavy elements - { s Psr1706-44
D z3 [ envelopes C 5 1 6 PSR 0933-45 (in Vela)
B u Bl 5 11 1 BBfits:
B e 1 7)PsRrR1055-52
§ 32 5 3C58 1 8)PSRO0656+14
- - 9) PSR 0633+1748 "Geminga"
31 k 4  10)RX J1856.5-3754
E p E 11) RX J0720.4-3125
30'....|....|.B.H.'| 1 ]
0O 1 Z2 (o) 7 Upper limits:
A) CXO J232327.8+584842 (in Cas A)
abc &d: Log t [yrs] B) PSR J0205+6449 (in 3C58)

An X-Ray Search for Compact Central Sources in Supernova Remnants. |. SNRS G093.3+6.9, () PSR J1124-5916 (in G292.0+1.8
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Kaplan et al, ApJS 153, 269 (2004)

D) RX JO007.0+7302 (in CTA 1)
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Confliction of different paradigms with different perspectives!
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