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The ASTRI Mini-Array

ASTRI is an array of 9 Cherenkov telescopes
under construction at the Observatorio del
Teide (OT).

M2 support structure

Project led by INAF, with more than 150
researchers from institutions in 5 different
countries.

M1 dish

The telescopes have a diameter of 4.3 m and a
dual-mirror (modified Schwarzschild-Couder)
optical layout. vassiliev+07

o Wide field of view (FoV ~ 10°) and good off-axis
performance.
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The ASTRI site and layout

ASTRI is located at the Observatorio del Teide in
Tenerife, Spain, at an altitude of 2360 m.

The telescopes cover a wide area of around
650m x 270m, with a median telescope
separation of ~160 m.

o Chosen based on MC simulations and existing
infrastructure.

Both onsite and remote control rooms are
available.

Data are initially stored in an onsite data center
and later transferred to the offsite data center at
INAF-OAR (Rome).
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Expected performance

Mini-Array

Performance study based on MC simulations of the full ASTRI array
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Energy [TeV]

Better sensitivity than
current instruments for
energies above ~3 TeV.
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Off-axis angle [deg

Wide FoV with homogenous
acceptance up to ~3.5°.
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Angular Resolution [deg]
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Angular resolution of ~0.05°
for energies above a few TeV.
Stable up to ~3.5° offsets.




Timeline and current status
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Timeline and current status

Summer 2021 Site foundation
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Timeline and current status

Summer 2021 Site foundation
Autumn 2022 ASTRI-1 construction

Autumn 2024 Start of ASTRI-1 observations




Timeline and current status o

Summer 2021

Autumn 2022

Autumn 2024

Spring 2025

Autumn 2025

Present = = = = = = = =

Autumn 2026

Site foundation

ASTRI-1 construction

Start of ASTRI-1 observations

ASTRI 2-7 construction

Start of ASTRI-3 observations

Full array expected
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Science cases

e Cosmic-ray origins:
o PeVatrons
o Particle propagation and escape
o Pulsar wind nebulae and TeV halos
 Fundamental physics:
o Infrared EBL constraints
° Intergalactic magnetic fields
o Lorentz invariance violation, axion-like particles, dark matter searches

« Transients events (Gamma-ray bursts, flares,...) =) See talk by A. Carosi

« Non gamma-ray astronomy (Direct cosmic-ray measurement, intensity interferometry)
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Lorentz invariance violation, axion-like particles, dark matter searches

 Fundamental physics:
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« Transients events (Gamma-ray bursts, flares,...) =) See talk by A. Carosi

Non gamma-ray astronomy (Direct cosmic-ray measurement, intensity interferometry)
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o Lorentz invariance violation, axion-like particles, dark matter searches

Transients events (Gamma-ray bursts, flares,...) =) See talk by A. Carosi

Non gamma-ray astronomy (Direct cosmic-ray measurement, intensity interferometry)

Scuderi+2022, Vercellone+2022, D'Ai+2022, Saturni+2022 11
GGG



ASTRI-1: Observations

« ASTRI-1 operations started in November 2024. R TRV e
25 | M ——_—-——
+  More than 400h of data have been collected Up to 50 | s i
now: | s s——
100 1 ssAMMMMA. AADMMS MM AN A AAAALNAAANLD,
o  Scientific data: Crab Nebula, Mrk501, BLLac, 125 | seamamanan
Perseus -
175
o Technical data including fixed OFF pointings. 20 . ; . :
03 04 05 06 07 08
+ Observations were conducted in different trigger ~ Dusk Midnight Dawn
and offset configurations (0.5° - 4.5°). - Ouh
Crab 70>ZA>40
« Very little time lost due to technical problems. N S
A OFFTR
o Operational efficiency of ~90% (without > E::S Zfiﬁ”,'foif 5
accounting for weather). 4 OFF Moon

12



ASTRI-1: Preliminary results

» The preliminary results shown here are for 17.9h
of Crab Nebula data taken between 11/2024
and 02/2025, with

o offset of 0.5°
o zenith angle below 30°
°  NO moon
o quality cuts applied
« Aclear 14.50 detection is obtained.

» The spectrum is compatible with the one
obtained by HEGRA (and other IACTs) up to 20

TeV. Aharonian+00
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ASTRI-1: Preliminary results

» The preliminary results shown here are for 17.9h
of Crab Nebula data taken between 11/2024
and 02/2025, with

o offset of 0.5°

10-10 4

o zenith angle below 30°

1011 4

°  NOo moon

e2dnde [ergs—lcm™2]

o quality cuts applied -

Best-fit powerlaw model
r=266+/-0.12,

= Norm = 2.97E-11+/- 2.97E-12 1/ (TeV s cm2),
reference = 1.00 TeV

« Aclear 14.50 detection is obtained.

== Crab - HEGRA

10° 10!

» The spectrum is compatible with the one .
obtained by HEGRA (and other IACTs) up to 20

TeV. Aharonian+00
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Summary

The ASTRI Mini-Array is an array of 9 Cherenkov telescopes at the OT.

o Expected completion date by late 2026.
« Two telescopes are already operational and taking data.

« The array will provide good energy and angular resolution over a wide FoV for
energies well above 1 TeV.

o Large exposures needed due to the low fluxes.

o Complementary to LHAASO. Synergies with CTAO-North.
* Preliminary results with ASTRI-1 reproduce well the Crab spectrum.

« Stereo results with 2+ telescopes coming shortly!
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A-SciSoft

Mini-Array

Data analysis (not fully optimized yet)

& LO calibration:

o  Standard procedure

o Cleaning/Parameterization: relative cleaning 4.0-2.0
* L1 reconstruction:

o Quality cuts: SIZE > 50, LEAKAGE < 0.1, NUMISLAND < 2

N

o Pointlike-srcindep approach (random forest for g/h, energy and arrival direction)

°  Pointing and source position calculation from astrometry of VARIANCE data (without PMC information)

« L2 reconstruction:

o No additional Random Forests

' L3 event list and IRF generation.

* L4-L5: Analysis with Gammapy



ASTRI-1: Preliminary results
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