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Binary system made of We stars
‘belenging toithe category of OBME a
or WR- type stars. |

Primary stellar wind

Secondary stellar wind
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g e i g «‘» -:;'Z .-II Secondary
- _' . . ; ; | Pl;tt'r:lmx --._______________________" II;"IIJ'I
0 . o 8 * .- . —— Hydrodynamic shocks
Main feature ol'stich a system-. £ |

~a wind-wind interaction region
likely to.act as an astrophysical®
laboratory operating in
particular physical conditions -
Mean stellar wind': up to several'lo4
Shocked gas in individual stellar winds : a few 10° K

) Shocked gas in the wind-wind interaction region : up to several 107'
: + .

Shocked gas
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hat is e@ected in ﬁ'i'e radio domaln’?

- thermal ermssmn free fr‘%adgatlon related to the
poﬁ'tﬂlatlo hermal ele

m in the stellar winds
- first modelling, for umfoﬁmn

“Wright & Barlow (1975),
Panagm&@ﬂg@) did N _ 4 |

. ; | o, | |
|n CWBs the wmd mteractlon reglon can contrlbute 10) the
global thermal radlo em|55|on Plttard & Dougherty (2006)]
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hat is exﬁected in ?ﬁe radio Homain?-

- non- thermal emllssmn discovered in the case of « some » systems:
- ( rad related t e bresence of relat|V|st|c electrons

o e - - E. &
2 s g - ¥ "
-i‘-
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o - radlo fluxes (2) a spectral lndex S|g |f|cantly Iower than the thermal
- value, and (3) potentlally, a varlable behavior unexpected for a pure.
~ thermal emission process : Dougherty & Williams (2000), Plttard et al.
(2006) De Becker (2007) Dougherty (2009) - * P
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- non- thermal emllssmn discovered in the case of « some » systems:
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o - radlo fluxes (2) a spectral lndex S|g |f|cantly Iower than the thermal
- value, and (3) potentlally, a varlable behavior unexpected for a pure.
~ thermal emission process : Dougherty & Williams (2000), Plttard et al.
. - (2006), De Becker (2007) Dougherty (2009) - * P
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Very interesting reviews: Dougherty 2009, arXiv:0908.2660 -
and Benaglia 2009, ar4w:0904.0533
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/hat is e‘*X|t)ec:ted‘'l'l‘!.afﬁQ

N Imes are bro
’f' stellar wind!
~ accessible (

"
- - studies In the visible are c?umal' to derive fundamental

i
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,.__—‘?;it g

e V|S|ble domam”
opulated by only a few Imes

leispectra ar
1SS stars) __ 3 .
, many are at 1"-r'tly,-pr0duced'in the - ;
i extreme casesythe ‘stellar surface’ is not
olf- Rayet stars with very dense stellar wmds)

- globa-lly VIS
(wrt oy

-

~parameters, and to mvestlgate the multlpI|C|ty of masswe |
stars T o e e 4..:




- inspection of individual lines : line profile variations

- disentangling of spectral lines from two stars
- radial velocity measurements : determmaﬂon of the
orbital elements

RVikm =)

" 06If + 05.5111(f)
© P =21.908 +/- 0.040 d

(De Becker etal. 2002)

Cyg OBZ #8A:

E=0.24 +/- 0.04

Phase



NIProcesses

\What Is expected In X-rays?
- nds are er i: - emission line
.\ spectrum over a thermal brerﬁgstrahlung continuum

- X-rays in individual stellar wifils are produced by the plasma
= heated by hydgjynamic shocksidierto the line driving instability

. (e.g. Feldmereget.al. 199?)- | ol P (Rauw et al. 2008)
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f’“"j"i-»_iWhat is expected in X-rays? e
~ -the shocked plasma [igl wmd%nd interaction region constitutes an

in CWBs; the wind intéraction region can . -
’ .

~even domlnate the X-ray emiBsion in
all 1992; Pittard & Stevens 1997_., Pittar

- in CWBs, the‘tmlﬁal spectrum is &
’ generally significantly harder thaniin the* |
~ caseof single massive stars; the* i ‘

. . emission process is the same, but the

post -shock temperature IS hlgher
-

mas'sive binaries (e.g. Stevens et
MRarkin 2010...) |

02

For instance, see the caSe of' Cyg OB2#8A
as seen by XMM-Newton ---->-
- (De Becker, Pittard, Blomme et al2006)
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| | WR140: WR + B
s ~ 7 9 yr e~0.88 ¥

- X-ray spectrum dom&ﬂed by the & -
-colliding winds . :

~ Strong phatée.—locked_variatibns
. - absorption by the WR wind

- variation. of the emission
measciire i

[ d

(De Becker, Pittard & Williams 201%,
+ - ; _BuII. Soc..Roy. Sc. Liege..in press) SR



In so‘mé syste'ms a population of relativisti
electrons is present, and a large amo
UV and VISIble photons is avallable
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A=lAlyS: what about gleje- o2«

N some systems; a population of relativist
clectrons is present, and a large amouit o
U\/ - pot . . g n 1

b

¥




JBEG_J20E353+41185

Calpstic Latitude

Galactic Longimade




Uz
L L

EmMISt

S-r21y3: above 10 ke VL

- Search for hard X-ra)L,, ,
the Cygnus regiow“
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| -->'noh detection! = .
Iack oT sensitivity .
| > only upper I|m|t4 Were derlved
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| arrl X-rays 'mr] J m‘.* S
- Search for hard X-ray enmliitlsiin i h 8
Carina region with IN [E ,‘ gl

AGL J1046-5832
S

first 0 lete on 0 hard X- rays

289000 288000 287000 286,000

- A -,r T 29) | AXP 1E 1048.16937 v-z
e : ‘ o ! 4. - Eta Carinae
; -‘._ - | =l | e : ; __. 'a
il | o i 8 IGR J10447 6027
-->.f|rst detectlon of gamma—rays 3 : O
associatied With a CWB: Eta Car '
(Tavani et al. 2009, ApJ, 698, L142 ; "~
" Abdo et al. 2009, ApJS, 183, 46) - WEEEEEEIL T, ©
: : g il AGILE gamma- ray |nten5|ty mj.p in Galactlc g
' #2411 S¢ | j 2 + coordlnates of the Car region above 10QMeV .
Stalk - A . - (Tavani et al. 2009) :
» : S e ;




_ . : ' Simulated COSPIX (prbposeql EA.SA M-class missioh
--> a better sensitivity in the hard X-rayS project) spectrum obtained using the thermal X-ray

: Jotiiat ot o ard X ., parameters from XMM observations, and the power-
Frizetsd L s hgseralon fE el Ey - law parameters from SUZAKU observations. -
observatories! E & T '
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In'the context ortne issue of the c , ragv em|SS|on a sub category of e
lliding-wind b _ opsidered:

'

e (11 \/)N\/]| _..




}ff’?ne CONtEt of t
0 Ildlng— i nd bi

he issue of th gamme ragv em|SS|on a sub category of
inaries should'be: ‘OrJSJc ereds part

| What are the processes likely to be involved?
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Could ’ ' also
e at work in such enwronments?
- , .

0] ons should also be
J__ teeHn PACWBs

—

0]
)
UGS

. EtaCar and'WR140 should e
be produced through this- = the Gamma-ray emission -
-process i +  .detected in the case of Eta Car
| caotife WS " _.could be due to such a process
- What is the maximum energy - . N
-+ reached by electronsin o0 |
PACWBS ? ¢\

(e g Plttard & Dougherty 2006 ; s for. o ol or =
- 4Reimer;Pohl & Reimer 2006)" | s « 1
‘. 3 - =y + - . - | : E = -
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ria to con3|der...

Non-thermal | Jit i 4alrady eX|st see e. g

- Debec elf( 007), wit e a
Candjdﬁde nnﬁgd

- -O-type: abolit 20 targets
- VWR-type: a ai)out 15 targe§

. &*

. 50 far.'..,g (WR140 énd'Eta'_'Car) =

-850 far..+1 (-Eta'C_.ar) 4 + |




oglelticdlgle re?rnz L

- 5

rsshudred across the eIectromagnetrc
various technrques |

lar linthe context of!
.'f__‘a—Ray Sources...

- E )OrELtOry to mvestrgate
partrcle acceleratron processes and non thermal emission processes b

- . - -

Among PACXVBS a few have been intensively studred and consrtu}p
- valuable Ttargets for present and future o - e
- using |nformat|on gathered in

varrous Wayelength domarns : o .
b ¢ g S -




SONCIUUING remar

. _, 3 ;
ary nat '\jr ally with eccentric orblts of PACWBS isan
obwous -on > of vai P -

. - 4

| , W|th the requwed angular

'sen3|t|v$/ h ul- e -se an@rder to mvestlgate
fia-rays, to compl githe f
s : e of these objects Sl e

- . : . o " e - - -»?;‘—": -

What IS the fractlon of PACWBS among CWBs?"
What areThe exact’ propertles of relativistic partlc]es In CWESsZiss= =)
~.How are these properties varlable as a function of orbital phase? 4
Could PACWBS be considered as S|gn|f|cant sources of cosmic rays’)
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noryn. ¥ray count rate

04 0.8
orbital phase

(Blomme, De Bgcker, Volpi-& Rauw, 2010, A&A, 519, A111)
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