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Gamma rays from SNRs
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Cherenkov Telescope Array (CTA)
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A Monte Carlo approach
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Time and spatial distribution of SNRs

Lorimer et al. (2004)
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SN progenitor types

Type &s1 Mejo M_5 Uw,6 Rel. rate
Thermonuclear e— 5

1 1.4 - 0.32
IIP 1 8 1 1 0.44
Core-collapse P — {Ib/c 1 2 1 1 0.22
ITb 3 1 10 1 0.02

Ptuskin et al. (2010)



[ Evolution of SNRs : type la J

s

[ Free expansion ]

51

Ry, =53 | ———
" (noMej@

1/7
) ()

52 1/ i

Ugy = 3.0 x 10° ( v ) @ km/s . /

10He),0 ) Me w2 v w3

t! 260 Es; "ng Ty
1.4
[ /
ez \" 5‘ 0.06M%/¢
Rep = 4.3 (—) @ 1— ——— 9O pc
[ Sedov phase ] no /) eXnt/ ?’tkyr
I Eg 15 H- 006|\/|5/6 P! 3/5
ush:1.7><103 -1 @ 1—W km/s

No Es1 Ng “iyr

\ J

Chevalier (1982) Truelove& Mckee (1999) Ptuskin (2005)

T SHOCKED
WIND

B T

STELLAR
2FWIND

CONDUCTION—/ SHELL
FRONT

0G0 nlem™3)

Weaver (1977)

Type II J [ Thin Shell approximation }

RADI (PC)
Wind with R-2 Hot and tenuous ISM
density profile bubble

dMomentum Conservation

dt
EnergY conservatlorl
E = —P R3, + =M
3" +1) " 5 u?

Ostriker & Mckee (1988)



(b)

We are here

-?_

T
Offset from G.C. [kpc]
o
I

We extrapolate
using fits from  —
Shibata et al. (2010) ™" [

20 -10 0 10
kpc Offset from G.C. [kpc]
ICa 1.5x102"  2x10%" 2'5“02‘“:.“"] (l) ; i—ap

H, column density [Mg pe™]

_n h

Nakanishi&Sofue (2003) Nakanishi&Sofue (2006)




Particle acceleration J
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2. Slope of accelerated particles: free parameter
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[ Particle acceleration: electrons J
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Number of detections by CTA
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Number of detections by CTA
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Conclusions and future perspectives

* Anew test for the SNR hypothesis
» Constraining parameters governing particle acceleration

« Estimation on the SNR population accessible by CTA:
— Improvement compared to H.E.S.S
— Caracterization of the population
« Detection =22 - 120 SNRs
« Size=0.2°
» Distance = 7-10 kpc
* Ages = 4-6 kyr

* Results of our approach confronted with other instruments (HAWC,
HiISCORE)

 Detections of neutrinos from SNRs, search of PeVatrons



