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Phase-folded X -ray light curves
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B Varies with the orbital motion (Brightest at the optical
maximum)

B Synchronized with the optical light curve (Max@ Phase=0.5)
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Emitting region of the hard X -rays (1)

B A Pulsar wind nebula or a halo of the pulsar
» Modulation due to eclipse of the halo??
» & There Is no gamma-ray eclipse(inclination ~ 60°)
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Emitting region of the hard X

-rays (2)

B A thin layer of the shocked pulsar wind
» Brightest at the superior conjunction
» Flat-top modulation curve with Lorentz boost

Termination shock

Contact Discontinuity
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Sigma -paradox

2
g B,

B Magnetization parameter T Annuymc

» @Light Cylinder: o > 10000 (Poynting flux dominant)
» @Termination Shock: o<<1 (Kinetic energy dominant)

How / Where is the magnetic energy converted intot  he
kinetic energy of particles?

B The standard sample : Crab pulsar
» un-shocked pulsar wind is invisible
» We cannot investigate the inside of
the Termination Shock.
< Aharonian et al. (2012)

An evidence for particle acceleration Chandra
TOKYD TECH—
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Constraint on the o-parameter
B o : Ratio of Poynting flux to kinetic energy(KC84)

BZ
o= L, wherel+u;=T7;
_ _ _ 4y y,mc
B Rankine-Hugoniot relation
nu, =n,u, (Perticle Flux),
“1/_'31=“27'32=E (Electric Field),
1+90
E EB, _ —_
y1ﬂ1+4nr?ul :yz'u2+4nn2u2 (Energy). /82 - \/ > 038@0 - O
L DU - /=90
U, + + Vol + + (Momentum).
nlul 8ﬂn1ul n2u2 8ﬂn2u2

Velocity of the post shock flow as a function of o

B 3, =0.31£0.05 from the observation

o ~ 0 = The pulsar wind is already In “particle
dominant state” at 1.1x10* cm apart from the pulsar
ror (consistent with Aharonian et al. 2012)




o as a function of ﬁ2
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u, and B, for various o as functions of r
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NIR/OptlcaI observatlons
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Optical counter part shows periodic variability
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Folded light curves and SEDs
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- Modulation period of 4.6h — very close binary system
- 4 mag variability > Temperature variation 4000~7000
These features resemble the proto-type black widow!!
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