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Cosmic Rays: Pevatron Context
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Cosmic Rays: Pevatron Context

ACCELERATION

S

==  DSA and NLDSA

N(E)dE «< E"VEdE = 4np?*p "rdp

YE<2

§B/B>1

. 0

nop®

D(E) = DyE®
From B/C

and_anisotropy

5~0.3| [yp~2.3-2.4

MAKE GIFS AT GIFSOUP.COM

gE—

Low-Energies

< We have the proof of CR
energization from some
O middle-aged SNRs (W44,
R 1c443, Ws1c):
| 5> Reacceleration? (cardillo et al. 2016)

G» D(E) Suppression? (celli et al. 201.9)
I

- N

High-Energies

I
s < No SNR at 100 TeV -

s Detection problem for

u Ppevatron SNRs (cardillo et al.
E 2015)
Distav\‘tu
c\0 e
‘l\e |IOV\‘g v\op

EZ dNJGE [MeV femis]

10-4 s

=
i}

10' 1t|12 1{;3 -. I(IJ" I 10°
E [MeV]
Giuliani, Cardillo et al. 2010,

Ackermann et al. 2013, Cardillo
et al. 2014, Jogler et al. 2016

Sedov
o~ Time

[dn

tlyrs]

And what if SNR do not
were galactic CR sources?
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CR origin: other sources
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The ASTRI Mini-Array

See Antonelli and Vercellone
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= Wide FoV with almost homogeneous off-axis acceptance
v’ Multi-target fields, surveys, and extended sources
v Enhanced chance for serendipitous discoveries

= Sensitivity: better than current IACTs (E > 10 TeV):
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v Extended spectra and cut-offs contsraints

= Energy/Angular resolution: £ 10% / < 0.1° (E £ 10 TeV)
v' Characterize extended sources morphology
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Science with the ASTRI Mini-Array ASTERL

Mini-Array
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The ASTRI Project, in progress

ASTRI Mini-Array expected Performances

ASTRI Mini-Array Core Science and Simulation Setup
Pillar-1: Origin of Cosmic Rays

Pillar-2: Cosmology and Fundamental Physics
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Non Gamma-ray Astrophysics

Multi-wavelength opportunities
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Candidate Pevatrons w ASTRI-MA "
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100 TeV detection with SO0 of exposure

Critical contribution to Pevatron emission
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ASTRI MA can resolve the source (D~8")

) - ~@—- HESS
Galactic Center Region -o- MAGIC [
~@- ASTRI 260;
—— Best Fit 3
-— 68%
-11 |
"'.‘— 10 - 90%
I i . . - s S P 9 e
~ ..
£ Acciari
g et al- 2020
5
- 10712
w
NN
R
260h N
\\\‘ \\
AXEY
T T v X . \'
107 10° 10* 107 I
Energy [TeV]

*  With the same HESS texp, ASTRI-MA will
secure the likely Pevatron nature of GC

region

*  Mapping of the whole GC region with a
single observation (dimension 1,5°x0,2°)

* Resolving different sources




Candidate Pevatrons w ASTRI MA
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Candidate Pevatrons w ASTRI MA  G106-3+2-7
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CR propagation with ASTRI-MA
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* Resolving the VHE emission morphology
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* Resolving the gamma-ray emission
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E2 Flux [erg cm™2 s71]

Crab Nebula et al. w ASTRI MA
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Observation Strategy

AETER

Mini-Array

“Pillar Sources” well distributed during the year
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VERJ1907+062 1
GalacticCenter 1

Tycho 1

» Per year 2 ~ 1500 dark hours (moonless) = but : bad

weather, “calima”, maintenance...
———————————————— — — o "~ 1000 hrs availables for scientific observations
o on3years: ~ 3000 hours of data taking

» High zenith angles (up to 60°)
———— » even night with the moon (a quarter)
L __________________________________________________________J]
L __________________________________________________________J]
e We plan to have deep exposures on few selected regions, as an

example :

L __________________________________________________________J]
L ) Sources Seasons Dark Hours ! ears
o0 o Boa0 a0 0 20 Galactic Center May-June-July
Green = more than 2 hrs per night available VER J1907 September-October

G106 November-December
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Conclusions A&M’.‘;ﬂs

What are the sources of Galactic Cosmic-Rays?
ASTRI Mini-Array has all the potentialities to answer this question

Better (and improvable) sensitivity > detection with higher precision of sources above 100 TeV
and constraints on physical parameters (e.g. diffusion coefficient)

Better angular resolution > morphology characterization and strong constraints to gamma-ray
emission/MC association

Larger FoV >large field (e.g. Galactic Center region) and extended sources (e.g. TeV halo) in-depth
analysis

AlV 1 telescope start — Spring 2022

AlV 35t telescopes start — End 2022

Complete Array— 2024
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