Acceleration of cosmic rays and
gamma-ray emission from supernova
remnants in the Galaxy
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The local cosmic ray spectrum
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The local cosmic ray spectrum
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The local cosmic ray spectrum
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The local cosmic ray spectrum
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The local cosmic ray spectrum
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Galactic Latitude (deg)

SNRs seen in TeV gamma rays
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Galactic Latitude (deg)

SNRs seen in TeV gamma rays
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SNRs detected at 1 TeV by HESS

Several HESS sources (extended survey) were identified as SNRs :
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How many SNRs should we see at TeV energy ?
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SNR distribution
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SNR distribution
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Table 1. Supernova parameters adopted in the simulation: su-
pernova type (column 1), explosion energy in units of 10°! erg
(column 2), mass of ejecta in solar masses (column 3), the wind
mass loss rate in Mg /yr (column 4), the wind speed in units of
10 km/s (column 5), and the relative explosion rate (column 6).
Values from Ptuskin et al. (2010).
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Gas distribution
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Gas distribution
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Gas distribution
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Particle acceleration
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Particle acceleration
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Particle acceleration
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Particle acceleration — maximum energy
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Particle acceleration — maximum energy
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Particle acceleration — maximum energy
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Particle acceleration — maximum energy
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How many SNRs should we see at TeV energy ?
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How many SNRs should we see at TeV energy ?
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Log N —Log S of SNRs #

1. No B field amplification
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1. No B field amplification
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Log N —Log S of SNRs #

2. B-field amplification
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%8 1 HBS Mo 4 2. B-field amplification
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3. Two-zone model
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3. Two-zone model
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Comparison with the HESS scan#

Figure 2: Sensitivity of HLE.S.S. to point-like ~y-ray sources with an assumed spectral index of 2.5, for a detection level of
5o pre-trial, at b 0.3%, the approximate average latitude of Galactic sources. The sensitivity is expressed in units of
the Crab integral flux F(> 1 TeV) =226 - 10-"m—2s-1,
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Substantial agreement between data and expectations

(no complete catalogue of SNR available at TeV energies)
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