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‘The paran et’_er‘spac"exiov.eﬂred'by' these objects .

"ﬁ_..fThe rol;of multiwavelength (MW) observations #
“ Concluding remarks -~ T,
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- At least a few tens of colliding-wind | _
binaries are up Primar}'ftellm‘ wind -
to relativistic energies ’ Secondy sllarind - 1

- Most of them are identified through . i
in the radio domain (P

— Hydrodynamic shocks

- As we are dealing with (eccentric) binary
. . systems,a is
- expected (time-scale = orbital period)

- The presence of high energy particles calls upon dedicated studies in the 3
domain

- These systems are potential contributors to the population of

- 5
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So far, about-40 systems identified to be partlcle accelerators

among CWBs , — , 1 1De B T
- O-type stars | unified in (AzA,eSCS::AZS)aucq ’
- Wolf-Rayet stars ' | ’

+ B few ‘transitic‘—objects T

Previous censuses used to separate systems of different evolution |
- stages, e.g. Dougherty & W|II|ams 2000 De Becker 2007, Benaglla
2010
& :
— strong need to unify these objects |nto a unique class occupylng
a rather wide parameter space.

»
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4 Posmons of the domlnatlng star of

each system, in the wind parameter
space ( in solar mass
per year, and in
km/s).

Accurate determination of the stellar I

parameters of the companions is still
lacking in several systems.

HD150136 7

HD15558 ——

WR104 ——

B (De Becker & Raucy 2013, A&A, 558, A28)

y

> 3000 . o 3000

2000

Terminal velocil

1078 1077 10°° 107° 107"

Mass loss rate

Plot of the of the system
" expressed (when available!) as a
function of the kinetic power.

- The lower limit on the period seems to
be located at 'a few weeks’
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1. As we are dealing with binary - or hlgher multlpllmty -
systems, multiplicity investigations are strongly needed. In
addltlon the determination of the spectral classification of the

|  stars is also important.

= Spectroscopic investigations hlgh angular resolution
- imaging te iques (e.g. Sana al. 2011, De Becker et aI 2012,
~  Sana et al. 2013 Le Bouquin et al. 2016 oy

-

Output
. - orbital parameters - time evolutlon of the system
- - spectral classification - stellar parameters

- * * 3 ;i . " - ¥ A - x . < ”"»”*”»_‘V ;
; . - 2 " - AR e . - ’ 2t 2
B, . e : -
- < . ; + S " ‘
* » ST BN , -
; ' ; : -~
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1. As we are deallng Wlth blnary or hlgher multlpllmty —
& systems, multiplicity investigations are strongly needed. In
~ addition, the determination of the spectral classification of the
stars is also important.
- The triple system
. HD150136, with its
3D orbit derived
. from a combination
of spectroscopic and

. astrometric
measurements

Yy

Periods of 2.7 d and
. ~8yr.;e~0.7.

East (mas)

Sl o (Le'.Boiquin @t al. 2016, A&A; in pré_ss) 3

+
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2. Identification of additional members.of the catalogue
- through dedicated radio observations.

Select targets for radio observations : |

- no need to investigate sﬁngly agnetic objects ;
" - no need to focus on the syste ith huge wind kinetic power
- (though, lat pe main-sequen bjects are less favorable)
- no need to investigate objects with very strong wind coII|5|ons ‘
B no need to restrict to a narrow l‘ange of orbital periods

; '_ - At this stage, no specific para'meter/ir'lgredient seems to be
- - required to discriminate between PA and non-PA .
(De Becker, Benaglia, Romero & Peri, 2016, submitted) ' y

4 = Plenty of system deserve to be considered

» .
- y . -
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2. Identification of additional members of the catalogue
~ through dedicated radio observations.

»Apply' adequate observai:o trategies. |
- Variability - repeated obs vatlo s, |deaIIy at well-selected

e orbital phases -
* Spectral ch*ferlzatloh - me ments, at least, at
| ' 2 frequencies ;
B Longer wavelengths - where synchrotron emission
; - should dominate the spectrum

(e.g. 20 to 100 cm with GMRT, I. Chandra,)
- If fea5|ble, VLBI |mag|ng - resolve spatially the NT and the T
. & components of the system - .

- upgrade the catalogue and improve our estimate of the
frequency of PA among CWBs | =

B - e




22 Identlflcatlon of addltlonal members of the catalogue
through dedicated radio observatlons

e
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2. Identification of addltlonal members of the catalogue
through dedicated radio observations.

HD93129A, a very long period O- &
“type system with imaged colliding-

-~ wind region using the Long
- Baseline Array at 2.3 GHz.

% (Benaglia et al. 2015, A&A,479, A98) :
" + :
? - . < ” 37.465° 57.460° 57.455°
Right Ascension (2000)
by : - *
" - b
-
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3. Identification of additional members of the catalogue
through dedlcated*ard -X-ray observatlons

s

Soft X-rays domlnated by | ermal emlssmn_ S
= strong need to explore rd X-rays (i.e. above 10 keV) to- |
. search for En*‘nﬁverse Comptoh ering s_pectrum (power Iaw) "

-

Non-thermal high energy emissio processes constltute a

- complementary indicator of PA -

' » good sensitivity (e.g. INTEGRAL lack the reqmred senS|t|V|ty)
- - good angular resolution (~ a few arcmin, or better)

. - spectral ELHEWAES capablllty (spectral index determination)

& - o - :

- - this provides a complementary and independent. approach to
 identify addltlonal PACWBs | : -
N T P v LT SR TR TR

B - e




- ps
. i‘ il
. e =

' '&..

Therc p BTV oD rvatlons

- 4 Improvmg our understanding of
the non-thermal physics of these
objects

Recent modelling allows to
' refine our understanding of =

~ the physics of these =
- objects (e.g. HD93129A)

logyq (E L(E) [ergs™))

* - predicting capability

= identification of
- hecessary measurements
to go one step further

S -

logy o (E L(E) [erg s™'))

. e il (del Palacio et al. 2016,
i 4 A&A, 591, AT39) .

logyq (E [eV])



| tchlng to a new regime. From a few
|nd|V|d_ua.l_ st_udles of massive bl arles one can now consider the study
' — ofar sdasé of o‘bjects

The study of PACWBS is now %

- determmatlon of the $rbltal parameters
_ e determlnatlon of the nature of the companion(s)
N - startlng point for deflnlng observatlon strategles

a to |dent|fy synchrotron radio emltters and
(and gamma-ray) in needed as well -1

— Indentification of addltlonal members in the catalogue

-




‘ m isonly a first step,
scope of optlcal observatlons... |
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