MAGIC Gamma-ray Binaries

%%jﬂ Oscar Blanch Bigas (IFAE)
et for the MAGIC collaboration

Major Atrmospheric

Institut de Fisica |}
d’Altes Energies il

Gamma Imaging

Cerenkov Telescope



The MAGIC Telescopes

MAGIC is an Imaging Atmospheric Cherenkov Telescope system consisting
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MAGIC is an Imaging Atmospheric Cherenkov Telescope system consisting
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MAGIC results on gamma-ray binaries
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Cataclysmic Variables (CV): AE Aqr and ...

Aleksic et al. (MAGIC) A&A 568, 2014
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MAGIC follow up program — V339Del (Classical Nova), YY Her (Symbiotic Nova),

ASASSN-13ax (Dwarf Nova) Ahnen et al. (MAGIC) to be submitted to A&A



Degrees of Declination (J2000)

* Super-critical accretion

* Strongly-collimated hadronic persistent
relativistic jets

* Precessional and orbital periods have

remained constant over decades
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MWC 656

On July 2010, AGILE detected a gamma-ray point-like source positionally coincident with MWC 656

Optical Spectroscopy has allowed to classify it as the first known case of a Be/BH system Lucarelli et al, 2010
Casares et al, 2014
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MWC 656

On July 2010, AGILE detected a gamma-ray point-like source positionally coincident with MWC 656

Optical Spectroscopy has allowed to classify it as the first known case of a Be/BH system Lucarelli et al, 2010

Casares et al, 2014
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LS161+303: 2006 -2009

A ®=[0.20.3] SEG JO 19 _ 1 B o=p407 SES COLR RS IS 201 s et a0 10 9 | 1

3 T T
i -1

v,=0.0377 da B
o5t 0 ¥ g
L £

DEC

62°00°

T LS | +61 303 s LS | +61 303

i + . _.. 12 i LI il T
) |'.. |

61°00' o
3EG J0241+6103 =G J0241+6103

||| [ f '|r.
| |'II| W M Ny Ml
If'ul.'w*hu MV W2 I"I Wi AL ..fr\m“'.r“a' "IUU‘W.W”'F LA

60°30°

sinusoidal+Gaussian subtraction

Number of excess events

[}
2
£
@
>
5]
"
é.\
=
@
-
]
=
@
o
E
=
=

| 3 § | | | | y | | | | f ) 5 | | y | ; | |
2"50™ 2h45m 2"40™ 2h35™ 2h50™ 2'45™ 2"40™ 2h35™

MID = 5513050 }

%]

o
T
-
—
-—
—
- |
-—
-—
«—
q i
—
!

-2 -1

MID = 5515699

N (E>300 GeV)
=)

[107"% cm
[8)]
T
B
—_—
-
—-
_._
-

MID =3518349

! ’

[N*]
()]
T
1

F(E>300 GeV) [10"? erm? 571)
o
I
|
|
|
-
i
| ‘ -.4
L -
i
=
|
|
\
\
\
|
\
\
\
|

0 720 .
10 1 P 'E 15 + + * # ¢ i
; o & 5 ¢ ’ o ?
e B S 10 :
—&— A I Lo
0 —— + - = ‘.:F = B ® @ XMM-Newion| |
3 5 OO SwiftXRT
0 (1§ ] 0.2 0.3 04 0.5 0.6 0.7 0.8 09 1 0 1 1 1 1
'¢ 54345 54350 54355 54360 54365

A I/ IY DYAAQANNNAN EY



LS 161+303: Continuation

We kept monitoring the behaviour of LS T 61 +303 ... already for almost a decade
Mainly in orbital phase from 0.5 to 1.0
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Fig. 1. Super-orbital dependence of the spectral index for all MAGIC
campaigns of LS T +61°303, considering a 1667 days period. The blue
line corresponds to the average value.

We already cover about two super-orbital periods
(found first in radio and confirmed in optical and HE gamma-rays)
Since end 2014, monitoring coordinated with VERITAS



Torres et al, 2012
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LS161+303
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LS161+303
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* MAGIC has a large observation program on gamma-ray binaries since the
beginning (and keeps devoting time to it):
> Micro-quasar
> X-ray Binaries
> Cataclysmic Variables

* A dedicated running program aiming to detect Cataclysmic Variables (mainly
Novae after Fermi detected them)

* Looking for new Gamma-ray binaries:

> UL on MWC 656, first known Be/BH binary
> Coordinated campaign (with HESS) to observe SS433

e Deep study on LS 161 +303:
> Super-orbital modulation
> Long term (almost a decade) behaviour
> Coordinated campaign (with VERITAS) to keep monitoring
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