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Introduction



Crab (Chandra)

PSRs & PWNe

Pulsar Wind Nebulae (PWNe) are powered by pulsars (PSRs)
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SNR G21.5-0.9

PWN & CR L. .
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« Confined by progenitor supernova remnant (SNR)
* Broadband emission from radio to TeV

» More efficient y-ray emitter than SNR

» Leptonic cosmic-rays (CRs) rather than hadronic ones [EZaBERERCULLELY
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PWN as a CR Accelerator



SNR G21.5-0.9
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Acceleration Sites

PSRD/NJLATET + PWN®D TE & 5T
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Hillas Condition R DY A X EREISE D RES => max. energy
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o-problem
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B(rrs) = 485 uG for Crab!!
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Time-scales

e Acceleration time
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« Age of system
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Maximum Synchrotron Frequency

e Hillas condition
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Maximum Synchrotron Frequency

€cool ~ 203 MeV (?) (UShock)

ST&Takaharaio, 11, 13

Crab
G21.5-0.9
G54.1+0.3
Kes 75
G0.9+0.1
3C58
MSH15-52
Vela X

85 uG
64 uG
10 uG
20 UG
15 uG
17 uG
17 uG
5 MG

485 uG 0.031
133 UG 0.233
76 UG 0.018
65 uG  0.095
150 uG 0.010
119 uG 0.021
96 UG 0.031

00 MeV

42 MeV
0.161 MeV
1.29 MeV
0.542 MeV
0.701 MeV
0.701 MeV

C

18.7 GeV
839 MeV
2.32 MeV
1.43 MeV
73 MeV
47 MeV
7.2 MeV

60 uG 0.0069 0.020 MeV 1.2 MeV



One-zone Model of PWNe
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Past studies
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Other studies
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Summary
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