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ABSTRUCT

see also Tanaka, S. J., & Takahara, F. 2013, PTEP, 123E01

We study induced Compton scattering by a relativistically moving cold plasma to constrain pulsar wind
properties (the magnetization o, the pair multiplicity k & the bulk Lorentz factor y). Because of high
brightness temperature T, of radio pulses (T, > 10%6K for Crab), induced scattering would dominates

spontaneous one. Relativistic effects cause a significant increase or decrease of the scattering coefficient
depending on scattering geometry (inclination angle of the wind velocity with respect to the radio pulse 6,

& the size of radio emission region r.). Applying to the Crab pulsar (k ¥ (1+0)=10'0°), 6 ,

~1,r, 1O3cm&

o~1 are required at the light cyllnder to satisfy k > 1096 suggested by recent studies of the Crab Nebula.
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Studies of wind properties
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e > 106 (radio PWN emission) ST & Takahara10, Bucciantini+11

. s . Daugherty & Harding82,
x ~ 1045 (cascade simulations)iibschman & Aronso

We do not achieve a consensus.

IV. Application to Crab

®Wind density from spin-down power
_) n L Lspin d. l o d

et — 47_‘_74277/”663(1 n O_) raalial win
®Beam opening angle

-> Opm(r) ~ — forr >re Fg ™ 103 cm

or 107 cm

OBrightness temperature

- W) oo () (L 2( v )_2( : )_2
mec?: Jy ] \ kpc 100 MHz 107 cm

Scattering Geometries
D) Wide

z Narrow z Inclined
' |

Only wind velocity (7 & 6 ) is parameter

photon photon photon

plasma plasma plasma

10°
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V. Results |Approximate form of © cs In Obs. frame
-[NaITOW — ’Ygﬁm
kg1 (v .
Tind ~ Tpl (T)UTT ]ian(Q )[(Qbmy 6)p17 ,y) W'th [Inclined — eém/ef)l
: Iwiqe ~ 1

[log v

Tics on 7-0 , plane

@ light cylinder for example
Blue region: 7t < € 1

Red region: T (s? 1

Gray region: no scattering

2 |t.cl=1
427

Wide

“11.2

________________________________

[II. Induced Compton Scattering

Qualitative description (e* rest frame) mwui
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o1 : Thomson cross section
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\ | by “lack of time” effect
Utrrrirr sl it in A, Normal treatment of scattering breaks
log 0 0 down when 4 ) r in proper frame.
Inclined 107cm ~1 >1037(14+0)°925 <1068(14+0)0-75
Aligned 107cm O >104%(1+o)0%' <10%2(1+o)0°
Inclined 103cm ~1 >10"7(1+0)025 <1088(1+4+0)0-75
Aligned 103cm O >10341+0o)%' <107-Y(1+4o)0°

We conclude ®60 , ~ 1 is required for large « (>> 106).
0o ¢ 104 @ r .. is also required for £ > 10°
olLarger « is allowed for small r_
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In addition, Doppler effect &
Lorentz contraction which
also depend on the scattering
geometry in Obs. frame should
be considered.
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