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Introduction Conclusions

Puppis A (G260.4-3.4) is a supernova remnant (SNR) located at a The H.E.S.S. observations reveal an unexpected lack of emission
distance of 2.2 + 0.3 kpc. It represents the interesting case of study of an from this exceptional SNR. An indication of a spectral turnover at
intermediate type between the young, shell-type SNRs, and middle-aged energies around a few hundred GeV is found. In the context an on-

SNRs interacting with molecular clouds (MCs). Puppis A is detected In
the high energy (HE) y-ray domain with the Fermi-LAT. Its luminosity of
2.7 x 1034(d/2.2 kpc)? erg s in the 1 - 100 GeV band is slightly higher
than those of the low-luminosity, HE-emitting SNRs such as Cygnus

going DSA process, it is difficult to reconcile the constraints on the
magnetic field and ISM density derived from the broadband
emission modelling [1]. However, multi-wavelength data suggest

Loop, S147 and HBZ'], and about a factor ten lower than those that PUpp|S A haS already interaCted W|th MCS N some |Oca|ised
measured from the archetypal SNRs known to be interacting with MCs. regions coincident with the bulk of GeV emission. If this is true, the
With a HE gamma-ray spectrum well described by a power law with no acceleration of particles could have ceased some time ago, and
indication of a break or cutoff [1], it constitutes an intriguing target to be either a radiative cutoff or a break of non-radiative origin could be
studied in the VHE domain with the H.E.S.S. array of Cherenkov expected
telescopes. The results shown here are published in [2]. '
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Discussion

Maximum particle ener
Interpretation of spectral turnover Ximum partl 9y

. . * For bremsstrahlung (Br), inverse Compton (IC) or proton-
In SNR evolution, particles are accelerated at the forward shock up to a nucleus interactions (e.g. p-p) radiation mechanisms, the

rr_1aximum eherdy Emax, typically determined by the SNR's finite age, finite results of this analysis corresponds to a particle energy cutoff
size, or rqdlgtlye losses. These effects become rele.van.t when the | at 2 TeV. 3 TeV. or 5 TeV, respectively.
characteristic timescales are close to the acceleration timescale, leading
to cutoffs in the spectra of accelerated particles residing in the SNR.

« Alternatively, a radiative spectral break can be present at the particle
energy E for which the radiative loss timescales equal the SNR age.

* These limits to the particle energy are compared with the
expectations from DSA theory taken in its simplest form for the
characteristics of Puppis A allowing to derive constraints on
both the on the magnetic field (B) and interstellar medium
density (n,).

break

Constraints on B and n, based on standard DSA predictions (assuming Bohm diffusion)
and the ULs on the maximum particle energy derived from the Fermi-LAT and H.E.S.S. measurements.

Comparison outcome
Scenario Constraints - - Tr : . .
e gc;;j:du;*;;fg‘f:g“‘g,‘;.‘;zr:g'i:v”efgy * None of the known limitations in the simple context of a single
Radiative losses Trg: (Tacc > Trad) respectively. The shock velocity v,,=700 km population of particles continuously accelerated at the SNR
s1is used as it leads to conservative : : . :
Ton B < 1.1X107*10Emax | constraints on B, The ratio between the shock can explain the lack of VHE emission from Puppis A.
diffusion length of particles at E,,,, and the * |fthe SNR shock has encountered a MC some time ago, the
4
Thr B, < 1.8X107"ngEmax | shockradius defines the upstream : : :
diffusion region size, where ¥, , = /0.1 acceleration of particles could have ceased because of ion-
3400 E-2 (e.g [7])- 1., T, @nd T, are the radiative :
Tsyn B”G ~ 4 OEmax loss times%gle; for p-p Bé:ollision, Br, and neUtr_al dampmg _ _ _
Age-limited: Toe(Emg) > age | B < 14F synchrotron processes, T, and T, are the * Puppis Ais known to be interacting at several locations
- + tacci~max. uG g max acceleration and radiative timescales, : .
S respectively, and D(E._) the diffusion through(?ut the shell anc! thus a cloud interaction could be
Size-limited: =22 > vRy | Bug < 0.1x7} Emax coefficient at the maximum energy. Table responsible for a break in the HE/VHE y-ray spectrum.
Vsh a . from [2]
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