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HTHEE FroRSHE
e 0 SUHUOROVXBT 1 5% hORE
> TIESFr = EER,

YO0 MAYVXEERRZEHOERR
-> ELiREIZ DIBIRDIEM (uchiyama+2007)

PY7AMAVXROER
(Koyama+1995)
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Suzaku spectrum
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Tanaka,Uchiyama+(2008)




XIRH VR B FDRRGHRE
KEF T LY T7EEE ZTILZEE (GeV AV ViR)
(TeVH > ViREAD)

vyvyokOvXKE & =
HEET 2 TeVHY VIR e
> ~100 TeV D}iiF EEmaE==
D HESR IR EEHL

Fpk. I DEE
(Uchiyamma+2002)

Fermi-LAT Coll.

(CA:Uchiyama+2009)
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Aharonian+(2004,2007)
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«seomi  Fermi Gamma-ray Space Telescope

CIJ'" naTay

/ Space Telescope

( )
Large Area Telescope (LAT)

Observes 20% of the sky at any instant, views entire sky every 3 hrs

20 MeV - 300 GeV - includes unexp\lored region between 10 - 100 GeV
J

.

Gamma-ray Burst Monitor (GBM)
Observes entire unocculted sky

Detects transients from 8 keV - 40 MeV




Large Area Telescope (LAT)
onboard Fermi

Si Tracker
(18 planes)

Fermi satellite (2008-)

Y

(Gamma-ray (20 MeV - 300 GeV))

I
I

: Field of view: 2.4 str
Angular resolution:

. ~1degatl GeV
§~0.1 deg > 10 GeV

converter: tungsten
tracker: single-side Si strip

Anti
Coincidence
Detector
Csl
Calorimeter

4x4 modular array

total radiation length 8.6 Xo 3000 kg, 650 W
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% Tycho’s SNR % Cassiopeia A

e SN 1572 e SN ~1680

e SN type: la e SN type: lIb

e distance: ~3 kpc e distance: ~3.4 kpc
e radius: ~3.7 pc e radius: ~2.5 pc

X-ray Images e £
(Chandra)



Cas A: FHFEEDAIED AIEEIC

ooO0RMOYXEB7 1 A2 MDIE (Vink & Laming
03: Bamba+05: Parizot+06). %7 0 b O > X#REFMA
’}’Zib(Uchiyama & Aharonian 08; Patnaude & Fesen 09)

= B =0.3-0.5 mG

Fermi-LAT Coll. (Uchiyama,Funk)2010
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12 Fermi-LAT without close-by sources
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Uchiyama+(2010) (. 4-FEAICEREIE 1 radiative shock T
FH RAESIFEBR DERESh. BXEDGeVH Y VIg
BETR & 155 ET )L Z1RIE (Crushed Cloud Model),

Molecular Cloud $ >r/OMAVER
shocked H, 7 A & ZEfE1HES

synchrotron radio

mi-decay y-rays

Supernova

Remnant Radiatively-compressed

filament of CRs & B-field

N

SNR W44

ml-decay
y-rays

Escaping
CRs

= GeVH> Vi (Fermi)
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Uchiyama et al. (2012) |
count map 2-100 GeV residual map (W44 subtracted)
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2FGL J1857.6+0211 ' 2FGL J1857.6+0211

~
e Y

+ - BRSRC

+ i

4 5

Crushed Cloud Model TiREACE D Z2E=L3IWedHh & IC,
SODKRRAT—=ILDHYVEBELRDOD - T,
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W44 is known to be surrounded by a complex of MCs.
Size ~100 pc, Mass ~10° Msun (Dame+1986)

MC complex is illuminated
by a “CR halo” around W44
B @

005 0 005 01 015 02 025 03 035 04 23




Gamma-ray Evidence for Leaking CRs

(c) M. Malkov (2012) Dense gas clumps

gamma-dark)

(
: O

CR-driving
shell

CR-cloud
CR-cloud

CR self-confinement
(Exciting Alfven waves)

After leaving SNR W44, CRs diffuse along the
external B-field direction =» bipolar morphology

\.

CR-illuminated
Dense gas clump

n'-decay y-ray
(and bremsstrahlung)
y,
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IXRILF—HE:
'SNR IECREF ~10%9 erg (~10% of Esn)Z4RKT 5H ?

v Tycho, Cas A 3 ET. $LZZDCREMEZRET
v W44, IC443 THRFERBED 0 BIEH Y YRS = RE,

RELRILF—:
'SNR IECR [ZF Z ~101° eV ICXTIDHRTE5DHh ?,

v W44, 1C443 THRFEIRED 0 BBIEH Y IR 2R E.

v EVWSNROXERERAIC K D, ELiREEISZDIEIRE & R— LAHEEZ HESR
Emax ~ 10'5eV (v/1000 km/s)? (/1000 yr) (B/100 uG)

*

U UVEIRE :

FHZRDSNRH S Dt E (escape)




