Non-thermal Hard X-ray Emission from
Colliding Wind Binary Systems
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// = /// 5 Fig. 1 : Distribution of density (in cgs units) in the wind collision region of WR 147 obtained via
“uiak, - Suchi = hydrodynamical numerical modelling. Fig. 2: Overlay of an infrared image of WR 147 with radio
I // Y /// coutours. The position of the non-thermal radio emission 1s coincident with that of the expected

< || stagnation point between the two winds of the components in the system. The Fig.2 1s adopted from
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Fig. 3 : Broad band spectral energy distribution of the synchrotron and inverse Compton radiation.
The computation of the emission was performed consistently with the hydrodynamical calculations
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putec synchrotron component 1s responsible for the radio emission, the inverse Compton component 1s
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// / // ./ Concluding remarks:

WD (1) Hydrodynamical modelling of the wind interaction in colliding wind binary systems revealed that conditions on the

ecker e ASTRO-H

. /I ,// o o o wind termination shock are suitable for acceleration of ultrarelativistic particles with energies up to 100GeV

(2) Two distinct emission components are expected from the system. The synchrotron radiation 1s emitted from radio to UV,
and the inverse Compton component dominates from hard X-rays to gamma ray energies

(3) The found WR 147 non-thermal radio fluxes allow to normalize the intensity of the synchrotron component, which appears
detectable only at radio frequencies independently on the magnetic field strength

(4) The relative intensity of the inverse Compton emission depends on the particle distribution energy, and thus on the strength
of the magnetic field (through the radio data), in the stellar winds, being the latter at present not robustly determined. While for

magnetic fields of B>>107> G at the distance of 101° c¢m from the star, the hard X-ray emission should remain undetectable

with ASTRO-H, smaller intensities of the B-field (B <<1073 G) lead to gamma-ray fluxes above the Fermi/LAT upper limits
(for detail see ref.8)

(5) For B~107 G, the mmverse Compton component should not violate the Fermi/LAT upper limits and be detectable with HXT
of ASTRO-H
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