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Secondary stellar wind

Secondary
star

Primary
star

~— Hydrodynamic shocks

Shocked gas

-

Mean stellar wind : a few 10* K (upto 105 K)
Shocked gas in individual stellar winds : a few 10° K
Shocked gas in the wmdrwmd mteractlon reglon up to several 1@7 K
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What is e*Xpectedrln e radio domam”
- themg_a1 emission : free-fre adrEatlon related to the

populatlln ermal elec’?lsu the stellar wmds
- first modelling, for uniform wif

[ lght &Barlow (1'975)
! "”‘Panagla & Féﬂ&% % e |
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- thermal radio flux: measurement of mass loss rates of ”

- massive stars (” overestlmatlon HY o el . | ;-,;
- -in CWBs, the wind interaction reglon can contrlbute to the . B
| 'global thermal radio em|SS|on Pittard & Dougherty (2006)
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What is exﬁected in f’ﬁe radlo domaln’?
- non thermal emission discove

S in the case. of « some » systems:
ot -",Ii:”‘_p' related'to
W-hite‘(19_'81,)"- - o

| prelsence of.relativistic electrons : -

generally, synch,otron radlo emitters Are. revealed by( ) quite Iarge %
~ radio fluxes, (2 )aspectral index élthflEantly lower than the thermal =~ =
e | value and (3) potentlally, a.variable behavior unexpected for a pure.
- thermal emission process ‘Dou_gherty & Willrams (2000), Pittard etal:
(2006), De Becker (2007), Dougherty (2009)... - =« & &
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20 34 53.90 53.88 53.86 324 Y 20735747.0050%7.0000° 47.0850 47.0800° 47.0750
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Cyg OB2 #5

i cension Gann ..
Very mterestmg rallews Dougherty 2009, arX|v 0908.2660 -
and Benagha 2009, arngiv:0904.0533 .
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v|S|bIe domaln’?

opulated by onIy a few Imes
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| What IS) e‘xpected |n e
globally, VISIble spectra a

(wrt ()18 stars) 3 i

- lines are broad, many are'at. ‘e~u "roduced in the stellar =~ =
| winds; in extr > cases] the pliBIosphere is not accessible
- (WO]f Rayet st rs Wlth VEry: dens stellar wmds) b . . I

- - studies in the: VISIb|e are cfucial to derive. fundamental

f'parameters and to mvestlgate ‘the multlpllcr[y of masswe
Py stars % s B + »
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*What IS eXpected n tbe VISIble domam”
-~ - globally, Visiblespectra areq@opulated by onIy a few lines
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Cyg OB2 #8A:

" 06If + 05.5ll1(f)

P = 21.908 +/- 0.040 d

B E=0244/-004-
(De Becker et.al. 2004)

= inspection of individual lines : line profile variations
- disentangling of spectral lines from two stars '
- radial velocity measurements : determlna’uon of the
orbltal elements

RV(km 5*_1}
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'_ What IS expected in X-rays’?

- nds are er € . emission line
'spectrum oVer athermal bremssfrahlung continuum

- X-rays in individual stellar wifids are produced by the plasma

“heated by hydro%amlc shocks au the line driving instability
| (e o Feldmeler anal. 1997) © .

o (Rauw et al. 2008)

y L by e | Ml o Wl ki 1Y P L Psass Lia s dtbd 1) [ b e L TR L T W, e gl M fbid el o] |
8 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Wavelength {}E}




Pt . st
= o

f"'-f"f{f';-%;‘What is expected in X-rays’? A
- the shocked- plasmalinithe wind=Wind interaction region constitutes an
additionallsource ofiX-rays in CWES; the wind.interaction regionican; -

even dominatethe X-ray emissigiin méssrve binaries (e.g. Stevens et al. |
,1992 Plttard & Stevens 1997, Plttard & P2l 2010 ) |

- in CWBs, the't r al spectrum is .
. generally significantly harder than in the
 case-of srngle massive stars; thet ‘
~ emission process is the same, but the

post -shock temperature IS higher
& -

i o

- For mstance see the case of Cyg OBZ#8A
as seen by XMM-Newton ----> =
«(De Becker, Pittard, Blomme et al. 2006)
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Radlo and X-ray weyv of Cyg OBZ #8a as a fuhctlon of the orbltal phase...

3.8 em flux (m
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arbital phase

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




| 'WR140: WR + o: |
Bl P -7y 6% 0838 -

o h ray spectrum dom@ed 0)% the —
-colliding winds _ :

el Sjige]ale phaée__-locked_variatiOns
- absorption by the WR wind. .
- variation of .the emission measure

Eragy sy

Eonergy fos)

= 4 ~(De Becker, Pittard & Williams 201%;
B~ Bull."SBEJRoy"Sc. Liege,.in pressjsa=ss



In some systems a populatlon of relatlw
electrons is; present, and a large amo@ of
UV and visible'photons is available, il

02
.

(De Becker 2007, 'A&ARe\/,_ 14, 171




A-liays: what Nide on-fhef’mgls_.f "

N SOMe sysiens; apopul atlon of relat '
electronsiisi present; and a large a ot o)
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Em]ss]r HIPIOCESS

J-re1vse above 10 ke V

- Search for hard X-ray eff
the Cygnus regiow‘ .|

e
g

--> non detection!
Iack o‘f sensitivity, |
s '--> - the upper: limits 'prowded _
- constraints on the modelling -

. &

T

(De Becker et al. 2007, A&A, 472,905)
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EMISSIGINPIOCESSES”

Xrays: 1o 10keV| -'f "

=

- Search for hard X-ray eff ors i | h
Carina region With \TEE L @ AGL J1046 5832

> first d@ctlon Off ,rd X—rays

289000 288000 287000  286.000

AXP 1E 1048.1-6837

O
@ Eta Carinae

IGR J10447 5027

C

- 000'L-

: > first de’tec:tion’bf gamma—'r'ays'
associatied with a CWB: Eta Car
(Tavani et al. 2009, Apd, 698, L142 ;
Abdo et al. 20089, ApJS 183, 46, AGILE gamma- ray |ntenS|ty 3.p in Galactlc
Abdo et al. 2010, Fermi LAT FII’S’[ + coordinates of the Car region above 10Q MeV
SOurCe Catalogue) : A (Tavanl et al. 2009) .

- ! v
" - $ - . ; s
= 3 ¥ B PR S s
. - . - . .
- 2 -

_

-




" WR140 (Sugawa |- 2010, 2081);

: _ : . ' Simulated COSPIX (proposed ESA M-class missioh
--> a better sensitivity in the hard X-rays  Pproject) spectrum obtained using the thermal X-ray

: ey . " , parameters from XMM observatiens, and the power-
IS needed .»nex.t genergtlon hard ).< rely - law parameters from SUZAKU observations. -
observatories! Cpde 2 . '
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INIE Lne ]55\.1 3 ray em|SS|on asub
lregor/ of rofhrlmr -Wind: eén,s should be con3|dered
partncle acceleratiflefigiassive f. s .

: nstltute obviou
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What are the processes kel fo be involved?
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The hlghest Lorentz factbr'i:’eaghed by relatlwstlc electrons in

CWBs: ~10°-10°
(cempetltlo f"between DSAtan

ICCQ’QIihg);
MaX|mum energies for eI c‘ron' W GeV T :

| ra_’y-emis.’io'n processes
What about protons’? |
-Higher energles° f - -
. ; _
- )Ce such as neutral plon decay
should be conS|dered as weII' ' 5

-

«y

(Pittard & Dougheyty 2006; Reimer, Pohl & Reimer 2006)




CEIETAURONMAS ’*]
(P,-\J\J ) >

‘,-WR type. a_bo_ut 15.targ_ets. T — 5 e

- 50 far... 2 (WR140.and Eta Cat<(2))) - . e




| *" ' in the context of the

' study fGaIaotlo Vﬁ‘ rnrr, Sources

Among PAMS] a few have been nt nsrvely studled and oonS|tute
“valuable targets for present andJuture -

' . - 3
- . : b S _. -
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. - High energy*facmtles (present and future) with: the requlred angular
resqutlon and sensitivity, should be used in order to |nvest|gate CWBs
“in gamma- rays in order torcomplete the 100 v- cjig) 1e1Y/e Of e
g s theseobjeots P N 1
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