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IntroductioncpPulsar wind Nebulae

G21.50.9

A PulsaWind Nebulae PWNg¢ )
A Extended source around a rotation powered pulsar ‘
A Broadband nofthermal spectrum from radio te\¥ ’ '

A Nonthermal emission

A Radiog X : Synchrotron >
A 1-rays . Inverse Compton (external or SSC)
A X-ray photons are emitted by ewith highest energy
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Observed Quantities
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A 1D-steady mode] Reest Gunn (1974, Kennel &Coroniti(1984)
A Assuminagradialflow and atroidal field.
A Nonthermal e produced at terminatioshocki
A Propagating in PWN with radiativeoling

A Nonthermale onlyadvectwith flow Blue: Xays < .
Red: Opt. Composite

Well explains observed property of the Crab Nebule
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What KC modadxplains

A SED (Spectrum of the whole nebula) A Energy dependent morphology
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A Deceleration of the flow Red : Opt. P
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MHKCmodel was accepted as a
standard model
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Q. How decelerates ?
A. Low sigméfow

S N Howeversuch a test has performed
N for the Crab Nebul®NLY

z=r/rg Kennel &Coroniti(1984)




3C 58, G21-B.9

Surface Brightness (arbitrary units)

cf. the Crab Nebuls
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Q : Can these observation explain by KC model?
A : Lack of information.

It is necessary to calculate the SED @ntbtraint
the parameters.

Can KC model reproduce
SED &<ray profile simultaneously’




Test of KC model

A SED
A X-ray surface brightness

A X-ray photon index

See Ishizaki+1ApJ arXiv 1703.05763) for deta




A Gerg cm? si]

Test of KC model

See Ishizaki+1ApJ arXiv 1703.05763) for deta

A SED almostreproduced w/ KC model
A Obtained the parametemmostuniquely
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Test of KC model

See Ishizaki+1ApJ arXiv 1703.05763) for deta

A SED almostreproducedw/ KC model
A Obtained the parameters almost uniquely

A X-ray surfacdrightness NOT reach the edge
A High energe exhaustheir energy by emission.

Edge of the nebula
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Photon index

Test of KC model

A SED : almoseproducedw/ KC model
A Obtained the parameters almost uniquely

See Ishizaki+1ApJ arXiv 1703.05763) for deta

A X-ray surface brightnesNOT reackhe edge
A High energy e exhaust theienergy by emission.

A X-ray photon index sudden softening is appear
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Photon index

Test of KC model

See Ishizaki+1ApJ arXiv 1703.05763) for deta

A SED : almoseproducedw/ KC model
A Obtained the parameters almost uniquely

A X-ray surface brightnesdNOT reach the edge
A High energy e exhaust theienergy by emission.

A X-ray photon index : sudden softening is appear
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Photon index

TESt Of KC m()del See Ishizaki+1ApJ arXiv 1703.05763) for deta

A SED : almoseproducedw/ KC model OK
A Obtained the parameters almost uniquely

A X-ray surface brightnesdNOT reach the edge
A High energy e exhaust theienergy by emission. NG

A X-ray photon index : sudden softening is appear

KC modeCANNOTreproduce SED andry profilesimultaneously

4 I 3 : :
3C 58 28 | G21.5-0-g
(Adv((:ectllc_)n t|?1 < 26| | (Advection time)
.| (Cooling time S Ll | (Cooling time) |
I = I
I g 22 | ) ’
2.5 | = | !
I g 2r I »—}—1 7]
2 ++ s O gt I : |
Photon index ' l Photon index
Model 1 ——
¥ Sland et al.(020%|41) — 161 I Model 1| ——
ode!
1571 . §lane(model) 4 . Métheson and Safi-Harb(2004)| ——
0 50 100 150 200 0 5 10 15 20 25 30 35 40

Angular distanceafcsed Angular distanceafcseg



Why cannot?

Why cannot?

Gal 3ySGAO CASEtR

How do we do?

A Jerg cm? s7]
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A Jerg cm? s7]

Why cannot?
Determined by the balance of cooling and advection tir

Why cannot? /
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How do we do?
B-field to reproduce SEfleterminedfrom thefluxratio ofsynchrotronand ICS.
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A Jerg cm? s7]
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A Jerg cm? s7]

Why cannot? ( e
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How do we do?
B-field to reproduce SEfleterminedfrom thefluxratio ofsynchrotronand ICS.

K It is necessary tpropagate outward morefficiently.(ratherthanto suppressooling)
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2-D, 3D simulation *{yg
Efficient transport? = \
A To solvahe problem of Xayextent... OSE b S ,»lj\.
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K Spatial diffusion by interacting with disturbedidd
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2-D, 3D simulation *{yg g
Efficient transport? .
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Resultc21.50.9

A Result for G21-8.9 (Omitted 3C 58)
diffusion coefficient of Xay emitting particlesl Dp mt A O

Consistent with
previous models

SED The hardspectrum ofXraysis reproduced bette(than KC).

-k
S
(=]

—
S
=

—
<

A Gerg cm? s
51. _Dl_.

—
S
ey

—
S
=

See Ishizaki+1&\pJ arXiv 1809.09054jor detalil

G21.5-0.9 .-

eI

Obs ——
CTA(50h) ]
5
i )

10"° 10%° 10%°

Frequencyhn ! 1 8

Brightnesga.u)

10

-4

e
—

0.01

KC (0.5-4kgV) weseeeeee
Observed ---—4—--

321.5-0.9
++ X-ray surface brightness

n,
LN
T
N, Tl
s, .I
*, =
., ..
", .
% *a
. S,
LY -,
s -,
s e
Y -,
. s
. -

5 10 15 20 25 30 35 40

Angular distancgarcseg



Resultc21.50.9

A Result for G21-8.9 (Omitted 3C 58)
diffusion coefficient of Xay emitting particlesl Dp mt A O

Consistent with
previous models

SED The hardspectrum ofXraysis reproduced bette(than KC).
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