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Gamma-ray binaries (yBs) a@ﬁ

Massive star
With strong winds

+

Young neutron star
With relativistic winds

Wind
standoff

Relativistic shock
Extremely efficient particle acceleration

Zabalza et al. (2013)
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Gamma-ray binaries (yBs) a@ﬁ
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Gamma-ray binaries (yBs)
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Wind
standoff
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Zabalza et al. (2013)

Only nine systems discovered to date:

System Mainstar P,/ days
—> 155039 06.5V 3.9
LMC P3 o5l 10.3
4FCLJ1405.1—-6119  06.5 Il 13.7
1FGLJ1018.6—5856 06V 16.6
—> 151461303 BO Ve 26.5
HESS J1832—093 B8-1.5V 86.3
HESS J0632+057 BO Vpe 317.3
PSR B1259—63 09.5 Ve 1236.7
PSR 2032+4127 BO Ve 18000

* confirmed pulsar or neutron star.



Radio emission from LS 5039 and LS| +61 303
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Radio emission from LS 5039 and LS| +61 303
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Radio emission from LS 5039 and LS| +61 303 @E
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Radio emission from LS 5039 and LS| +61 303
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Radio emission from LS 5039 and LS| +61 303 W
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Emitting region derived for LS +61 303
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Tracing the cometary tail of LS 5039

The radio emission is resolved at VLBI (GHz) scales (Molddon et al. 2012)
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Observations covering one orbital period
Dominant core emission (< 1 mas, or 3 AU)
Extended emission orbitally modulated at mas scales (<10% of the total flux density)
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Tracing the cometary tail of LS161 303 W
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Tracing the radio extended emission W

International LOFAR Telescope (ILT)

ASTRON

LOFAR-VLBI
Nebula around the system?

Orbital
motion

European VLBI Network

Origin of the radio emission?

Zapalza et al. (2013)
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Tracing the radio extended emission
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Tracing the radio extended emission W

International LOFAR Telescope (ILT)

ASTRON

LOFAR-VLBI

Nebula around the system?

Predicted nebula/halo around the system
Sizes of tens of AU (~ 0.1-1 arcsec)?

Flux densities of ~ 0.1-1 mJy?
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Take home messages W

y-ray binaries are highly-efficient particle accelerators and strong non-thermal radio emitters.

The 0.1-10 GHz emission is Rey to unveil the origin of the radio emission and constrain the
simulations.

VLBI allows us to resolve the full radio emitting region. Perfect EVN + LOFAR-VLBI tandem.

LOFAR-VLBI or likely LOFAR v2.0 to unveil the predicted halo?

Benito Marcote (marcote@jive.eu



Take home messages 1

y-ray binaries are highly-efficient particle accelerators and strong non-thermal radio emitters.

The 0.1-10 GHz emission is Rey to unveil the origin of the radio emission and constrain the
simulations.

VLBI allows us to resolve the full radio emitting region. Perfect EVN + LOFAR-VLBI tandem. \

o
LOFAR-VLBI or likely LOFAR v2.0 to unveil the predicted halo? Oﬁu
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1FGL J1018.6—5856 on milliarcsecond (AU) scales
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Modeling the LS 5039 spectrum

Coherent picture from fits and 7F

+ Avg. spectrum:  SSA+Razin

ne/ 10%cm™3

+ July 19 spectrum: SSA

+ July 21 spectrum: SSA+Razin
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