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Theoretical modeling of pulsars’ X-ray spectra
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Variations of the emitting region with changing M
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Source Ecyc [keV] Pspin | Porbital Companion |T/P
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QuirJ16266- 10 15.4|  132.9|Be p
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A0535+26 45, 100+ 104|  110.6|Be T
1A1118-616 55, 1107 408| 400-800?|09.5IvV-Ve |T
GRO J1008-57  |88? 93.7| 249.46|B1-B2 T
GX 304-1 54 272 [132.5  [B2 Vne p
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L<L. An increase of M |eads to an

: increase of ne, Te U Tcompt —
lower M harder continuum

higherM

T/108 K

- Zeg > higher V[

lower V[
L>L. A more complicated case:

horizontal energy transfer is

= — important — |-dimensional approach

does not work
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PCU2 count rate (3—20 keV)
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New results on A0535+26 (Swift/BAT)
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“Second” critical luminosity
Navier-Stokes equation in a stationary case:

A 1
‘ 0=—-vVv—-Vp+g
Along z-axis: P
1 dp dv
NS O\ pdz dz
Let us introduce a column density variable y: dy = -pdz.
dp dv
- — vV
dy My 7

p(z)v(z)=povo=const. The equation above can thus be trivially
integrated:

p(y) = gy + vopo(vo — v)
(see also Staubert et al. 2007)
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“Second” critical luminosity
p(y) = gy + vopo(vo — )

hydrostatic dynamic

lower M term term
The accretion mound starts to

higher M “respond” to the varying M/ when
hydrostatic term starts to be
comparable to the dynamic one.
Using continuity equation pv—M/A and velocity profile from
Nelson et al. (1993):

M 2 Vi 1/4
amie=0= 252 1= (2)] -2 - (-2

Vo Tx

Equating static and dynamic terms at 7 = Tx:
MUO
9y =—3 — Lx~ 1039 erg/s
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Summary

e Luminosity-dependence of the X-ray spectrum of accreting
pulsars (reaction on the changing A/) is a key source of
information about the configuration of the emitting region

e Spectrum-luminosity dependence can be studied on very short
pulse-to-pulse time scale

e Accreting pulsars show at least two types of spectrum-
luminosity correlations which we interprete as manifestations of
different emitting region configurations

e Transition between different accretion modes occur at certain
“critical” luminosity(-ies), Lerit, which depend on individual pulsars’
properties

e Qur theoretical estimates of L¢it are consistent with the
observed transitions between different regimes
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