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(A color version of this figure is available in the online journal.)
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PeVatron> TSNRGZDH 7

Table 1. List of known Galactic pevatrons as of May 2021. This list is likely to be lengthened soon due to active ongoing

detection campaigns.

Source Possible Association Reference
HESS J1745-290 Sagittarius A*/Galactic center [39]
Crab/LHAASO ]0534+2202 PSR J0534+2200 [26,28,41,107]
LHAASO ]J1825-1326/2HWC J1825-134 PSR J1826-1334 /PSR ]J1826-1256 [28,134]
LHAASO ]J1839-0545/2HWC 1837-065 PSR J1837-0034 /PSR]1838-0537 [28,40]
LHAASO ]J1843-0338/2HWC ]J1844-032 SNR G.28.6-0.1 [28,40]
LHAASO ]J1849-0003 PSR J1849-0001 /W43 [28]
LHAASO J1908+0621 /MGRO 1908+06/ SNR G40.5-0.5/PSR 1907+0602 /PSR 1907+0631 [28,40]
2HWC 1908+063

LHAASO J1929+1745 PSR ]J1928+1746 /PSR1930+1852 /SNR G54.1+0.3 [28]
LHAASO J1956+2845 PSR J1958+2846/SNR G66.0-0.0 [28]
LHAASO J2018+3651 PSR J2021+3651 /Sh 2-104 (HII/YMC) [28]
HWC J2019+368 [40]
LHAASO J2032+4102/2HWC J2031+415 Cygnus OB2/PSR 2032+4127/SNR G79.8+1.2 [28,135]
LHAASO ]J2108+5157 [28]
LHAASO ]J2226+6057 SNR G106.3+2.7 /PSR ]J2229+6114 [28,69]
HESS J1702-420A SNR G344.7-0.1/PSR ]J1702-4128 [136,137]

ArXiv 2110.07956, P. Cristofari
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Figure 1. This diagram represents a relativistic Speiser orbit, i.e., the trajectory
of a charged particle (here a positron) moving back and forth across the
reconnection layer of some thickness 28. The particle is accelerated along
the z-direction by the reconnection electric field, E. The initial reconnecting
magnetic field is along the Zx-directions (+Bo) and reverses across the y = 0
plane.

(A color version of this figure is available in the online journal.)

o0 kA rLlimit
e RECHBAD
(e.g. de. Jager et al. 1996)

neBc =20,cy’U,

3
E  ==—hwyy == =160MeV
sync 2 By 4 a

Spectral energy distribution

Relativistic Radiative Blob?

(Kohri, Ohira, loka et al., (2012)

=

Magnetic Reconnection?
7 Cerruti (2013)

10!8

10I1

10!0

10]5

vF, [Arbitrary units]

10

10!3

S d

15

i
L
10000.

(=}

100.0 1000.0

[MeV]



Crab Flare in PeV

Relativistic Radiative Blob72 % (£  (Kohri, Ohira, loka et al., (2012)
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PWN- SNR shell interaction

Modeling the y—ray Pulsar Wind Nebulae population in our Galaxy MNRAS 2022
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Table 1. Parameters of the source illustrated in Fig. 3.

Parameter Symbol  Our Source
Braking index n 3
Initial spin-down age (yr) T0 19971
Initial spin-down luminosity (erg s™!) Ly 2.26 x 1036
SNR ejected mass (Mg) M, 18.60
Energy break (TeV) Ep 0.23
Low energy index a) 1:25
High energy index a 249
Magnetic fraction n 0.08
ISM density (cm™3) nism 0.68
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Figure 3. Spectral evolution of a (randomly extracted) source in the modeled population during different evolutionary phases. In all panels a sub-panel illustrates
the evolution of the radius (in black) and of the magnetic field (in red) with time, from O to the time at which the PSR eventually escapes from the SNR bubble
(TreL). Notice that the magnetic field in the relic stage is not zero but fixed to 5 4G. The grey area in the sub-panels highlights the stage at which the spectra in
each panel are extracted. The exact time to which each of the plotted spectra corresponds can be read from the color bar.



PWN- SNR shell interaction

After 100 kyears of simulation

 11% (132 sources) are in free expansion phase

CTA HEss

e 76% (948 sources) are in Reverberation phase

* 13% (174 sources) are in Relic phase
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Figure 4. The TeV sizes of our synthetic population of PWNe and of those
discussed within the HGPS context are reported, versus distance of the sys-
tem. For the synthetic population the system extension is taken to coincide
with the nebular radius at given age. Different symbols are for different sub-
classes as specified in the plot legend. The flux threshold at F = 10~ 2erg s™!
cm~2 is taken from Abdalla et al. 2018c. Dotted lines refer to the minimum
(0.03°) and maximum (0.6°) angular extension estimated by Abdalla et al.
2018b from PWNe detected in the HGPS.
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Fig. 1| Evolutionary stages in the life of a PWN. The early confinement of
particles and the later escape of (at least) the higher-energy relativistic
particles to form a halo visible in teraelectronvolt gamma rays is illustrated.
Figure adapted from ref. 2 under Creative Commons license CC BY 4.0.
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Cocoon region. Left: Spectral energy distribution of the Cocoon measured by different y-ray instruments.
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