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The origin of the X-
ray-emitting object

moving away from

PSR B1259-63

(Pavlov et al 2015)

ObsIDs 16553+16583

L. ~8RL0%* erg/s
L=1Cerg/s
If it is thermal Xay:

M=1C°¢g
Torb dl\/Iwind/dt < 1026 g




The origin of the X-
ray-emitting object
moving away from

PSR B1259-63

(Pavlov et al 2015)

If it is thermal Xay:
M=10°¢g

L, = 10Cerg/s

-IIer dI\/Iwind/dt <10° g
Lo, = FL0 ergls
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Days since periasiron passage

Linear fit: V = (0.07+/-0.01)c
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Between 3rd and 4th observations
the extended structure moved by
2.5 05",

This corresponds to the apparent
proper motion

V=(0.13£0.03)c
atd = 2.3 kpc

Apparent acceleration (?)
90+40 cm s7¢




Binary Systems in VHE Regime

Type O8+Pulsar O6+? Be+? BO+Pulsar O6+? Be+? O9+BH
L, erg/s O pTI X PTI p Tt p Tt X PTT p Tt P® p TT
Orbit Size, cm p T p T p T p T ~p T C pTm O P
p Tt O pTI X PTT L PpTI p Tt
Eccentricity 0.87 0.31 0.83 0.97 0.257? 0.72 0
Inclination 35 10-75 107? 20-50 ?7?7? ~30 ~30
HE Instrument EGRET EGRET Fermi Fermi Fermi EGRET AGILE
Fermi Fermi Fermi
GeVdetection LC+Spctr LC+Spctr LC+Spctr LC+Spectr LC+Spctr LC+Spctr Point
VHE Instrument HESS HESS HESS, MAGIC VERITAS, HESS MAGIC MAGIC
VERITAS MAGIC VERITAS HESS
TeVdetection ~20s ~100s ~50s ~20s ~10s ~10s 4s
signal periodic Periodic, periodic flare periodic Periodic, flare
variable variable

SAl MSU, Moscow



Binary Systemarbits

Dubuset al2013
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H.E.S.S
The best studied system in VHE&5039
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Fermi Observations of LS 5039
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What are the Scenarios? .. spherical

Binary Pulsar accretion to BH

YA Jet termination shock

/

vz |
/ 5

(Khangulyan et al 2012) (MVB & Khangulyan 2012)
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The parameters of the system LS5039

Table : Casares et al. 2005 and Sarty et al 2011

Description Designation Value

Mass of star M 26 M-

Radius of star Rs 9.3R;
Temperature of the star Ts 39, 000 K
Stellar Wind termination velocity V.. 2, 400 km/s
Stellar Wind loss rate Ms 4 x 10~ "Mgyr-!
Orbital period Ps 3.9 day
Eccentricity of the orbit £ 0.24

The mass of the BH Mpy 3M
Semimajor axis ao 3.5H;

SAl MSU, Moscow
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Jet lunched by spherical accretion of

magnetized wind to rotating BH
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Jet formation from spherical accretion =

of magnetized wind to rotating BH | /'_

Owockiet al 2011
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Orbital Phase

« 8:=0
(MVB & Khangulyan 2012) BisnovatyiKogan&Ruzmaikih976
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Stellarwind collision

1 ﬂl,u"l
"wn=1 D ?'GB=1+”1;2

+ r,,ljl ’ D

va& L
= non-relativistic
MWR VWR ( )

cally by Girard & Willson (1987). The results of the calcu-
lations may be approximated by the following analytic
equation (L. M. Ozernoy 1991, private communication)

2/5
¥

9"‘_"‘21(1 —T)ﬂl"a for 10_4£ﬂ£ 1 (3)

Eichler& Usov1993
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Stellar windzollision

(Romero et al. 2007) SMewton, LS 1+61 303

t=—=08577%— 10d) t==—0.3774(= 10d)

Ny=365345 N;=365345
N,=27238 N,=27238

SAl MSU, Moscow



Stellar wind collision

(Bogovalov et al. 2008,2012) 2D RHD, RMHD

A\ W —
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How to form back shock without orbital motion?
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How to form back shock without orbital motion?

If stream lines goes to axis,
the back shock can be formed.

SAlI MSU, Moscow



Stellar wind collision + orbltal motlon

a)

(Bosch-Ramon & MVB 2011)

Spiral branch_ - - - - -

advected flow | /
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Stellar wind collision + orbital motion

D —— _ — b) (Bosch Ramon & MVB 2011)
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Density and tracer (Newton iD 1 %

(Lamberts et al. 2012)
Outflow is stable.
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Density G=2; h = 0.6 A

(Bosch-Ramon, MVB, Khangulyan and Perucho 2012) VLD W
2D RHD, PLUTO with AMR Chombo

(Lambertset al.2013) RHD
Outflow isunstable
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Density G=2; h = 0.6 A

(Bosch-Ramon, MVB, Khangulyan and Perucho 2012)
2D RHD, PLUTO with AMR Chombo

70

(Lambertset al.2013) RHD
Outflow isunstable
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KHI In pulsar stellar wind collision region:

Density G=2; h =0.3 Density G=10; h = 0.3
Log Proper Rest-Mass Density 5.696+00 10 : Log Prpper Res.t-MaSS pensﬂy :
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Density and velosity G=10; h = 0.3

(Bosch-Ramon, MVB, Khangulyan and Perucho 2012) RHD
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TheCoriolisforcetrigger of RTI and RMI!

In the co rotating CS
Coriolisforce produce accelerati

a=Av m

SAlI MSU, Moscow



Density G=2; h = 0.6

(Bosch-Ramon, MVB, Khangulyan and Perucho 2012) RHD
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Light curve formation

(Zabalzaet al 2013)
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Four velocCity sew.

3D run withc=2: h = 0.1 :

Streamline
Var: Speed
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Contour
Var: rtho

3D runG=2:h=0.1

——-_—I_

density contours and
stream lines.
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3D runG=2; h=0.1
Density and four velocity in XZ plane
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The first hydro and radiation simulations:

Dubuset al 2015
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Comparison of the 3I§&="h =

0.94

case and 2D cases &= |
with different
resolution.
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Comparison of 3D and 2D

Tracer Four velocity

SAl MSU, Moscow
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