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down of a pulsar

r wind and stellar wind gives rise fo

ow shock structure, set by E/c
n= =
M vy,

pulsar wind powered by spindown
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Sources of non-thermal emission up to GeV and TeV gamma-rays

system star radio pulsar ~ Pony (days)  HE or VHE gommo-rays ?
PSR B1259-63 Be yes 1237 yes
1S 5039 0 ? 3.9 yes
LS 1 +61 303 Be (?) 26.5 yes
HESS J0632+057 Be ? 320 yes
1FGL J1018.6-5856 0 ? 16.6 yes

(*) there are also low-mass gamma-ray binaries (tomorrow)
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lation as input

pulsar wind emission model of
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Lorentz factor
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magnetic field

B ~ 1/d,, at shock (assumed perpendicular)
Field is passive so induction equation = B ~ I'nr

see Lamberts et al. 2013 and Dubus et al. 2015 for code & setup
G. Dubus, dec 2015



2.9

20 ,. o g
- discontinuity

1.5

1.0

0.5

0.0 L,

) —

L l L Ll L Ll l 1 L Ll L J ' L L)

reflected shock

contact

\
"\

bow shock
_ back shock
o | pulsar
M PO TR N TR TR T T T TR TANN S TN NN NN TN
1.0 1.5 2.0 2.5 3.0
Z

in units of orbital separation

- inject parficles at shock

tour global parameters:
o power-law slope
o acceleration fimescale (Emax)
o pulsar power (Enin)

* magnetisation (B)

2- evolve along streamlines with
radiative & adiabatic cooling.
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0.080

* Synchrotron and inverse Compton emission

eccentric orbit, relativistic effects, anisotropic scattering & pair production on stellar photons

* phase-dependent specira & orbital modulation
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First RHD-based model of LS 5039’s emission

emission concenirated at head of bow shock

modulation mostly due fo Doppler boosting

power-law is radiatively-efficient, adiabatic cooling negligible
maxwellian carries most of the energy but radiafively-inefficient

* particle acceleration exiremely fast (Bohm)
* hard power-law, pulsar wind magnetisation <o>=]1

* shock-driven reconnection in gamma-ray binaries ?

requires (Sironi & Spitkovsky 2011)

R
c Z 1 easier in binaries !

Y
Ry Dubus, Lamberts, Fromang 2015, A&A, 581 A27




