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CMB, dust IR & star light
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ﬁscss&c;sm.eq.s s,

e VBT S v 20D LR (1

‘ Renaud+!1’c(‘)m
n?D LR + FEm(EIRITNEE2IXRILF—)DDh B,
Psyn/PIC = UB/Uph x nEtotal(tage)Uph Etotal(tage) =j:)age Lspin(t) > Ee (n << 1)

For 3C58,
n >3x103(B > 18uG)
tage < 2.5kyr (Etotal < 4x1048erg)

For G310.6-1.6,
n >5x10% (B > 15uG)
viHz] tage < 1.2kyr (Etotal < 2X104sel‘g)

Tanaka & Takahara 11 in prep.

Young (< 3kyr) & small n (?)
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=L\ TeVNNILG—EELD LR

Peculiar

TeVH Y RBTRDOD > TWB /LY —EEIF, =

8x10-3 2x10-3 3x103 C0.05x103)

n 5x10-3
tage 0.95kyr

1.0kyr 1.7kyr 2kyr 0.7kyr

Tanaka & Takahara 11 accepted

3C58 (ZL\non-TeVNNIL B —EE)DFiGIE.
1. SN1181(c K > TRk iz ? (0.8kyr)

2. [EiRE|

E{OF

7338l hv S ~2,5kyr old

2.5kyrzH 95 &. n=3x10311
(BtZEoHVINE LD & consistent?)

HEWNNILY—EE(E n=afew x 103
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TeV PWN: Crab, G21.5-0.9,
G54.1+0.9, Kes?75,

non-TeV: 3C58, G310.6-1.6
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initial spin energy Espin
&
magnetic ener gy Es
IS LTWS,

Anticorrelation ?
(dominated by Kes 75)



NIV —E2ERNDRHFH

NIVGF—EEICEFAShIcHFHZEHZ S5,
BBVNZS ‘pl’ & ‘p2'id. Broken power-law
(1<pl<2<p2<3)

(E,. = [0Q,jymc’dy =N .y,mc’
_Ne’—' =fQinjdy o )/minQinj(ymin)

Particle dominated pulsarwind [ =T N .m, c’

spin wind

For Crab, Kes 75, 3C58 & B0540-69.3, 'w <« yb & k >104.
For G0.9+0.1 & G292.0+1.8, safely 'w ~ yb & k ~ 104,

(because of single power-law injection)
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Broken Power-law Injection

ANYT NIV ZEET B Iz iciZbroken power-lawh hE,
(DDERERS T AER)
Power-law index of low energy component 1.0 < pl1 < 1.7
[T B3 Dl3low energy componentd)ﬁ?"

G0.9+0.1 . G292 o+1 8
\_"y Two exception .
.
et f B || BRANAEED ) as
o I — /020 /0;\ AN 7 I\ L E ﬂE % el . /
v[Hz] v[Hz]

Very S|mple case

Ol
oy N =8 -1 B Nocy
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v One-zone AN MNLE{LDETFT I,
v VWL —EZ(TeV, non-TeV)ICERA U Izo

v HVOWNNILY—EZE (< 3kyr) [ n=afewx 103 TLEZ S,
v 3C58MDTeV7 7w 7 X LR & FEREE Do

vV AV TRZSD E S5HIIE Etotal & UrsrrlciHE,

v FibNIVY —DEEE, BIEDIRILF—ZHRAN5NS,
v ¥1HE8?(Kes 75h'dominantZ:1HE9)

v Broken power-law spectrum & wind Lorentz factor.
vV BFHEOTEREELD. TwDLEREHDTw~ yb or Tw << yb
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Lower limit of n & Upper limit of tage

4

Pe =30t UpN (1) 2 Uy (1=0) By 1 )1

For (1-n)~1, we get upper limit of Etotal.
Because Etotal is increasing function of tage,
we also get upper limit of tage.

})syn/})l(} = UB/U nEtoml( age) ph
For given upper limit of Etotal, we get lower limit of n.
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Spectrum of non-TeV PWNe
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Time Dependent

&
non-Constant Velocity Expansion
5:C0nt) = ag- (16(3,0)) = ao(t/t1) 250y — )80t — 1)

consider the particles suffered from adiabatic cooling
a: accelerated (a > 1) & decelerated (a < 1) expansion

B: time dependence of injection rate
|

Niy,t)= 2. (f)/)

1
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Characteristic Age & True Age

TeV PWNe

Crab G21.5-0.9 G54.1+0.3 GO0.9+0.1 Kes75

Tc 1.2kyr 4.9kyr 2.7kyr 5.3kyr 0.7kyr
tage  0.95kyr 1.0kyr 1.7kyr 2kyr 0.7kyr

non-TeV PWNe
3C58 G310.6-1.6 B0540-69.3 G292.0+1.8 G11.2-0.3

Tc 5.4kyr 13kyr 1.7kyr 2.9kyr
tage 2.5kyr 0.6kyr 0.7kyr 2.7kyr

Tc & tage do not need to be much.
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