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snrs & pwne

why?
what have we learnt with fermi-lat?

what do we need?



snrs & pwne

pwn

rapidly rotating, highly magnetized
neutron stars (pulsars)

rotational energy is dissipated as
particle wind

wind = e*e” pairs produced by em
cascades inside the pulsar
magnetosphere

pulsar wind is confined by the
magnetic field and ambient medium
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snrs & pwne in MeV

continuum

~line- emission¥(see Dieter) "~
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snrs & pwne in MeV

line emission flares (see liz)
Ti% - constraints on models
Ti**— finding snrs in dense regions
cr ionization of mcs (c.f. mm obs)




snrs & pwne in MeV
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snrs & pwne in y-rays

pwn

most of the pulsar E goes into pwn
particle acceleration - relativistic flows
magnetic reconnection

pwn evolution — particle injection

finding pwne



snrs in gamma-rays

d
/ sn 1006



snrs in gamma-rays

what have we learnt with fermi-lat?

uchiyama+ 2002
aschenbach 1998

vink+ 2006

aharonian+ 2006, 2007,2008
naumann-godo+ 2006

sn 1006



snrs in gamma-rays

sn 1006



snrs in gamma-rays

dynamically evolved + dense




sSNrs in gamma-rays #1

dynamically evolved + dense




snrs in gamma-rays #2

dynamically evolved + dense — pion bump
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snrs in gamma-rays

dynamically evolved + dense — spectral break at GeV energies
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snrs in gamma-rays #3

dynamically evolved + dense — spectral break at GeV energies
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snrs in gamma-rays #3

dynamically evolved + dense — spectral break at GeV energies
re-acceleration?
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snrs & pwne in y-rays

pwn

most of the pulsar e-dot goes into pwn
particle acceleration - relativistic flows
magnetic reconnection

pwn evolution — particle injection

finding pwne



pwne In gamma-rays

H.E.S.S. Galactic Source Breakdown Fermi Galactic Source Breakdown
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pwne In gamma-rays
MSH 15-52

An et al. 2014
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pwne In gamma-rays
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pwne In gamma-rays
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snrs 0.1-100 MeV?
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snrs 0.1-100 MeV?
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pwne 0.1-100 MeV?

log E2 dN/dE (erg cm~2 s-!)

Energy [eV]

_10 -

—-12 +

[ MSH 15-56

-10

A0° 107 10° 10®° 10" 10 10° 10° 10" 10° 10" 10" 10"
10 T T TN OO T ‘| Y] Y] OT]OT]OT] T
- - -SYNC
10° MHS15-52 by
BREMS
10°° - 1C-CMB
. -*IC-FIR
NE 10-10 --1C-NIR/OPT
& ]
0 10"
o
2.10-12
E ........
|-|-?10-13
> L
10
107 ; \
10-16 Y Y Y Y Y ||'“1| 1 _IJ_'I||| i ||"\|| L
10° 10° 10" 10™ 10" 10™ 10" 10® 102 10** 10*® 10*® 10™
Frequency [Hz]
1 ] | I 1 1 1 ] l | 1 1 1 l ] 1 1 _10 _l T T I T T T T I T T T T I T T T i
| % " G327.1-1.1 Fermi g
¢ —11 .
{% - _
- © i )
| ®-12 =
g 0 )
1 m C ]
- g -13 -
| = - )
o B i
18 _1a L ;
I i )
o i )
1~ i i
n —15 L
-5 0 5 10 -15 -10 -5 0

log Photon Energy (MeV)

Log Photon Energy (MeV)

—
o



some considerations



some considerations
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sNrs in y-rays
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sNrs in y-rays

slzes 1 : 30 snrs classified
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sNrs in y-rays
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snrs & pwn in MeV y-rays

unexplored window — hadronic v leptonic

unlikely to discover new snrs or pwne (but there is always Ti*)



snrs & pwn in MeV y-rays



