Gamma-ray binaries:
from low frequencies to
high resolution

Benito Marcote

PhD Student
@ g October 15,2014

g Universitat de Barcelona




Gamma-Ray Binaries

Binary systems which host a compact object orbiting a high mass

star that have the non-thermal maximum of the Spectral Energy
Distribution in ~y-rays (Paredes et al. 2013, Dubus 201 3)
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Gamma-Ray Binaries

Young non-accreting pulsar scenario

Strong shock between both winds:
e Relativistic pair plasma wind from
the pulsar

o Stellar wind from the massive
companion star Orbital

motion

Orriginally proposed by Maraschi & Treves (1981),
re-proposed by Dubus (2006)

Radio flux dominated by the
synchrotron emission at ~GHz

Model for LS 5039 from Zabalza et al. (2012)
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The gamma-ray binary LS 5039

LS 5039

O6.5 V star (23 £ 3 M)
d=254+0.5kpc
e=0.35+0.04

T
1

T
1

Porb = 3.90603 £ 0.00017 d

Light-curve: 1k i
TeV: periodic outbursts
GeV: periodic outbursts 2 .
X-rays: periodic outbursts
radio: not periodic

Small variability
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The gamma-ray binary LS 5039
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The gamma-ray binary LS | +61 303

LS 1+61 303

BO Ve star (12.5 £ 2.5 M)
d=2.0%0.2 kpc
e=0.72+0.15

Po, = 26.496 + 0.003 d
Peyper = 1667 & 8 d

Outbursts at all frequencies
X-ray-TeV: correlated(?)
Radio-TeV: correlated
Optical-Radio: correlated
GeV-TeV: anticorrelated
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Radio emission of LS | +61 303

LS I +61 303 exhibits a large variability at radio frequencies.

Emission orbitally modulated (P, ~ 26.5 d)

MJD 100 . 4 ¢ ey,
49510 49520 49530 49540 ..
9 June 94 0.97) e 1 26unc94062)
200 — - - - 10
T T T
100 . b e,
e .
* gg cm 1ol 11iuneos000  ® 0 1 28 June 940.70)
= 20cm
o 6cm .
100 1 . .
A36cm e, See
150} *20cm 4 ol 12suncos 000t 1 tsayesm9
N o13cm = N
- = 100 E: . .
S E . .
= T o rsmmessorn T we | 2ussons
2
E % 100 . 1 e e,
9 100 | 1 5 te, hC
zZ A 10f 17June940.28) . 1 3Juy94088)
L
% :
o 5 100 . 1 LS
x . [ .. LI
s 18 June 94 (0.31) 4 5 July 94 (0.95)
o) o 10
- 2
W 5L i il 100 T, .
\ ey ®e
o At
) . 1
O x 100 e, .
L3S ﬂ; 1ol 21 June 94 042) 1 ssuyos007) *e
0 . : 0.1 L0 10.0 0.1 1.0 10.0

00 02 04 06 08 1.0
RADIO PHASE Frequency (GHz)

Strickman et al. (1998)

Benito Marcote bmarcote@am.ub.es Astrolunch - ASTRON/JIVE 7/14



Results from the GMRT observations
GMRT data from Nov. 2005 to Feb. 2006
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Results at very low frequencies

With the GMRT observation at |54 MHz we detected for first time
a gamma-ray binary at these very low frequencies.

e =154 MHz 30
e Bandwidth 32 MHz ,
e Beam: *

30 x 14 arcsec 18

6 (J2000)

Point-like source
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Results at very low frequencies

6 RSM pointings to LS | +61 303 with LOFAR up to now.

v = 149 MHz
Bandwidth 78 MHz

o Beam:
27 x 15 arcsec
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4 analyzed obs.
3 detections > 30

Point-like source
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Results at very low frequencies

Preliminary results from the RSM LOFAR observations
Detection of LS | +61 303 in three of four analyzed observations
The behavior of the source is variable along the time
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The gamma-ray binary
HESS J0632+057

H E S S J 0 6 3 2 + 0 5 7 4+ HNC L HESS o057 RR00S, RM006

Pow=3214d A

BO Vpe star (16 £ 3 M) P
d=1.4+0.5kpc o
e=0.83+0.08

Porb =321 £5d

Variability at all frequencies \
TeV: periodic outbursts ]
GeV: periodic outbursts
X-=-rays: periodic outbursts of }
radio: ! =07

Moldén (2012)
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Radio emission of HESS J0632+057
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