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From Etna Volcano to Andes: activities and plans for the 
implementation of ASTRI SST telescopes in the 

Cherenkov Telescope Array 

A.  Giuliani - G. Pareschi INAF – Milano

For the ASTRI/CTA collaboration
 



Outline

•  A few remarks on Ground Based Gamma 
Ray Astronomy & CTA

•  The ASTRI project

•  The ASTRI Telescope prototype

•  ASTRI mini-array: early science with CTA   
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arraysarrays

Cherenkov light pool:Cherenkov light pool:
~250 m diameter
few ns duration



Major IACT Instruments

TACTIC 

MAGIC 

HESS 

VERITAS 

VERITAS Arizona, USA 1800 m asl
4 telescopes of 12m diameter 

fully operational from fall 2007  

MAGIC Canary Islands 2200 m asl
2 x 17m telescopes. Magic I in operation since Oct 

2003, Magic II first light shown at ICRC09

Dec 2003: 4 telescope commissioned
Dec 2014: HESS II commissioning?

HESS Namibia 1800 m asl
HESS I: 4 telescopes of 12m diameter 

HESS II: 28 m diameter



VHE gamma-ray Sky - 2015 
VHE γ-ray Sky c2015

~150 sources  (< 10 in 2003)

tevcat.uchicago.edu

Detailed source information: Spectra, Images, Variability, MWL …



●  More events

‣  More photons = better spectra, 
images, fainter sources

✓ Larger collection area for 
gamma-rays

●  Better events

‣ More precise measurements 
of atmospheric cascades and 
hence primary gammas

✓ Improved angular resolution

✓ Improved background rejection power

➡  More telescopes!

How to do better with IACT arrays?



7 

The Cherenkov Telescope Array 



From current arrays to CTA
Light pool radius
R ≈ 100-150m 

t i l t l S i≈ typical telescope Spacing 

Sweet spot for best 
triggering & 
reconstruction… 
most showers miss it!

✓Large detection Area
✓More Images per shower✓More Images per shower
✓Lower trigger threshold

From current arrays to CTA 



Requirements & Drivers
Energy coverage 
d t 20 G V

Energy coverage 
t 300 T Vdown to 20 GeV

(Discovery domain: 
GRBs, Dark Matter)

up to 300 TeV
(Pevatrons, hadron
acceleration)

Large Field of view 8-10°
(Surveys, extended 
sources, flares)

Good energy 
resolution, ~10-15%:
(Lines, cutoffs)(Lines, cutoffs)

10x Sensitivity & 
Collection Area

Rapid Slew (20 s) 
to catch flares:
(Transients)

Angular resolution < 0.1°
above most of E range
(Source morphology)

Collection Area
(Nearly every topic)



CTA Key Science Projects

Adapted from  W. HofmannAdapted from W. Hofmann



Telescope Specifications 
LST

“large”
MST

“medium”
SCT

“medium 2-
M”

SST
“small”

Number 4 (S)
4 (N)

  25 (S)
  15 (N)

≤ 36 
(S and N)

70 (S)

Energy 
range

20 GeV to 
200 GeV

100 GeV to 
10 TeV

200 GeV to 
10 TeV

5 TeV – 
300 TeV

Effective 
mirror area

 370 m2  90 m2 40 m2 > 5 m2

Field of view > 4.5o > 7o > 8o > 9o

Pixel size
~PSF θ80 

< 0.11o < 0.18o < 0.07o < 0.25o

Positioning 
time

50 s, 
20 s goal

90 s,
60 s goal

90 s,
60 s goal

90 s,
60 s goal

Target 
capital cost 

7.4 M€ 1.6 M€ < 2.0 M€ 600 k€



CTA Design (S array)

Low energies
Energy threshold 20-30 GeV

23 m diameter
4 telescopes 

(LSTs)

Medium energies
100 GeV – 10 TeV

9.5 to 12 m diameter
25 single-mirror telescopes

> 24 (up to 36) dual-mirror telescopes
(MSTs/SCTs)

High energies
10 km2 area at few TeV

4 m diameter
70 telescopes

(SSTs)



CTA Telescope layout

Credits: The CTA Consortium



CTA South Array 
CTA South Array

2 km



CTA Performance

Credits: The CTA Consortium

Differential Sensitivity 

A factor of 5-10 
improvement in 
sensitivity in the 
domain of about 
100 GeV to some 
10 TeV. 

 

Extension of the 
accessible energy 
range from well 
below 100 GeV 
to above 100 
TeV. 



CTA Collection Area
Region where data is 
critically needed

Acoll ~107 m2 above 10 TeV (importance of SSTs) 

Crucial for:Crucial for:
High-energy spectra, discovery of PevatronsÆ Origin of CRs

Effective Area



CTA RESOLUTIONAngular Resolution

~ few arc-mins over most of the E range

CTA

Requirement

GoalGoal

Angular resolution critical for
Source morphology and identificationSource morphology and identification

Galactic-Center
region



CTA Sites: Candidates …and selection

Argentina 

Tenerife 

+additional lower 
priority candidates 

SPM - Mexico  Aar/HESS Namibia 

Chile - ESO 



ASTRI
end-to-end  prototype
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The ASTRI Project in a nutshell 

- End-to-end SST-2M prototype 
- Validation and commissioning of the prototype via 

Cherenkov astronomical observations 
 
- End-to-end implementation of a mini-array  

- ≥ 9 SST-2M (pre-production) at the CTA southern site 
- Validation and commissioning of the ASTRI mini-

array of pre-production CTA telescopes (including 
trigger and SW) via Cherenkov astronomical 
observations, first pre-production scientific data 

 
- Aiming at the construction of > 50 out of the 70 SST 

units of the CTA southern array 



Early days

Before ASTRI



INPUTS FOR ASTRI DESIGN: ���
the Cardinal points 

Technical Aspects

•   Use of “new” SiPM sensors (è small 
pixels)

•   Telescope design with inherent small 
plate scale & compact structure è 
double mirror

•   Replication technology for mirrors

•   Monolithic Secondary mirror

•  Fully compliant to the most demanding 
requirements (wind conditions, 
earthquakes,…)
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Programmatic Aspects

•  E2E prototype (including ACTL, DATA and 
Calibration subsystems) in a real 
astronomical site

•  Design full compliant to the requirements

•  Update of the design after the prototype 
test and qualification and final site selection

•  Industrial involvement 

•  Array of a significant number of precursors 
before the large final production



1st CTA meeting May 2006

C TA An advanced facility for ground-based high-energy gamma ray astronomy  

Telescope costs versus diameter 

… unless new 
camera technology 
is available … 
gated image 
intensifiers?? 

100 

1000 

3 4 5 6 7 8 9 10 20 

Camera 1 
Camera 2 
Mirror 
Structure 
Total 1 
Total 2 

C
os

t (
K

E
ur

o)
 

Diameter 

(from Werner’s presentation - I)



1st CTA meeting May 2006

C TA An advanced facility for ground-based high-energy gamma ray astronomy  

Camera field of view: Optics 

  Optics for wide fov 
  very large f/d 

 mechanically non-trivial 

  Dual-mirror optics with (large) secondary 
  cost, alignment, large effective focal length? 

  Frensnel corrector plate in front of camera 
  cost, transmission 

 

1 mrad 
0.06o 

2 mrad 
0.12o 

J. Buckley 

(from Werner’s presentation - II)



Thinking ASTRI

Thinking ASTRI



The Abbe sine condition to have coma-free 
focusing mirrors

Typical blurring of 
a focal spot due 

to coma

Coma: off-axis abberation caused by a different 
magnification of reflected rays, depending on the 

hitting position at the mirror surface 

Ø  Coma free mirrors must satisfy the Abbe sine 
condition: The surface defined by the intersection of each input ray with its 

corresponding output ray (principal or Abbe surface)  must be a sphere 
around the image, i.e.:  

.
sinsin 2

2

1

1 consthh
==

θθ



Generalized 
Schwarzschild 
theorem:
4For any geometry 
with reasonable 
separations between 
the optical elements, 
it is possible to 
correct  n primary 
aberrations with n 
powered elements.<  
(1905)

23/02/15 09:27Karl Schwarzschild - Wikipedia, the free encyclopedia

Pagina 1 di 8http://en.wikipedia.org/wiki/Karl_Schwarzschild

Karl Schwarzschild

Karl Schwarzschild (1873–1916)

Born October 9, 1873
Frankfurt am Main

Died May 11, 1916 (aged 42)
Potsdam

Nationality German

Fields Physics
Astronomy

Alma mater Ludwig Maximilian University of
Munich

Doctoral
advisor Hugo von Seeliger

Influenced Martin Schwarzschild

Karl Schwarzschild
From Wikipedia, the free encyclopedia

Karl Schwarzschild ([ˈkaʁl ˈʃvaʁtsʃɪlt]) (October 9, 1873
– May 11, 1916) was a German physicist and astronomer.
He is also the father of astrophysicist Martin
Schwarzschild.

He provided the first exact solution to the Einstein field
equations of general relativity, for the limited case of a
single spherical non-rotating mass, which he
accomplished in 1915, the same year that Einstein first
introduced general relativity. The Schwarzschild solution,
which makes use of Schwarzschild coordinates and the
Schwarzschild metric, leads to a derivation of the
Schwarzschild radius, which is the size of the event
horizon of a non-rotating black hole.

Schwarzschild accomplished this triumph while serving in
the German army during World War I. He died the
following year from the autoimmune disease pemphigus,
which he developed while at the Russian front.

Asteroid 837 Schwarzschilda is named in his honor.

Contents

1 Life
2 Work

2.1 Physics of photography
2.2 Electrodynamics
2.3 Relativity

3 See also
4 Works
5 References
6 External links

Life

Vladimir Vassiliev recovered  the configuration for 
Cherenkov telescopes. Thanks!



1)  Focal length F is fixed by geometrical and angular pixel sizes of SiPM; 

2) α and q parameters are optmized for maximal light collectng area with 
minimal PSF at the edge of FoV; 

3) Diameter of the primary is determined by F, α, q with second 
derivative being zero at the edge; 

4) Diameter of the secondary is determined by tolerable vignetting; 

5) Focal plane is curved to minimize astigmtism. 

V. V. Vassiliev, S. J. Fegan, P. F. Brousseau Astropart.Phys.
28:10-27,2007 

SC Telescopes



Why ASTRI?

ASTRI - Astrofisica con Specchi a Tecnologia Replicante 
Italiana 

Astrophysics with Mirrors via Italian Replication Technology

Name by Nanni Bignami:

(a great scientist…. but a also a 
great “inventor” for successful 

acronyms, e.g. GEMINGA) 



Why ASTRI?

2. Design and Prototyping 2.1 Design
 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.22 – Main steps of the panel manufacturing process. From top-left, clockwise: mould realization; front glass is
made to adhere by vacuum suction to the mould; the epoxy resin structural adhesive is spread on the glass; the Aluminium
honeycomb is positioned and the back glass foil is added on the top. The resin is made to polymerize with the proper curing
cycle and the sandwich is finally released and coated.

few samples. For the ASTRI-SST-2M prototype both solutions have been produced in order to better
evaluate the two technologies during operation in Serra La Nave.

Even though the dielectric based coating appears to cut off sharply at wavelengths shorter than 350nm,
somewhat longer than the specification value of 300 nm, we nevertheless decided to install it in the
prototype telescope for its value as a demonstrator of the technology. 

 

Figure 2.23 – Left side: simulated (dotted blue curve) and measured (black curve) of dielectric based coating. Right side:
Simulated curves (dotted curves) and measured one (Black curve) for metallic coating.

The cut-off at 350 nm will be mostly compensated by the higher efficiency of the Silicon photomultipliers
at theshorter wavelengths, so that we expect only minor reductions in sensitivity.

We have designed a shipping crate in order to ship M1 mirrors safely. Two crates, that can fit on a
standard wooden pallet, are large enough for the shipping of a complete set of M1 mirrors.

CTA Construction Project
SST-2M ASTRI TDR

Page 29 of 134 SST-TDR/140530 | v.1.3 | 16 May 2015
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ASTRI SST-2M end-to-end approach 



32 

The ASTRI SST-2M E2E prototype 

ASTRI SST-2M innovative solutions: 
 
Dual-mirror optical layout 

first time for VHE IACTs; 
reduces the plate-scale; 
optimal PSF across the entire FoV. 
 

SiPMs photo-detectors 
small pixel-size; 
can work during moonlight; 
fast front-end and control electronics; 
 

Wide field-of view (9.6o) 
excellent for: 

extended sources, surveys; 
allows to extend the energy range 

above 100 TeV. 

More information: 
Vercellone et al., 2015, arXiv:1508.00799 
(and references therein) 

We expect to detect 1 Crab 
flux level sources at 5-sigma 
in a few hours at E > 1 TeV 

       Science ! 
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ASTRI SST-2M characteristics 

Energy threshold 
-  1 TeV 

 
Telescope characteristics 

-  Primary mirror = ∅ 4.3m 
-  Optical design = Schwarzschild-Couder 
-  M1 type = Segmented (18, 3 coronae) 
-  Secondary mirror = ∅ 1.8m (2.2m RoC) 
-  M2 type = Monolithic 
-  M1-M2 distance = 3m 
-  Optical effective area = 6m2 

-  F/D1 = 0.5, F = 2.15m 
 
Camera characteristics 

-  Number of logical pixels = 1984 
-  Pixel = 0.17°  (plate scale = 37.5mm/°) 
-  Field of View = 9.6° 
-  Sensors type = SiPMs 
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The ASTRI Project and CTA 



S. Scuderi – INAF – CTA Project Committee – Bologna, 24-25 July 2017

ASTRI Prototype: The telescope @ Serra La Nave
T h e p r o t o t y p e i s 
placed at 1725 meters 
on the Etna volcano @ 
I N A F - C a t a n i a 
mountain station in 
Serra La Nave
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Kinematic calibration of the actuators

To obtain a calibration of the kinematic model of the actuators 5 images of a each PSF 
segment for five fixed number of step displacements have been obtained.
A scale about 1.4 arcsec/step has been calibrated.

20 mm Courtesy G. Sironi
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On axis alignment and focus

M1 segments


M2 mirror
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Optical stability with elevation

Acqusition of PSF for different elevations have 
been obatined. The PSF shows stability both in 

morfology and d80 values.

Courtesy G. Sironi

El = 37 deg El = 60 deg El = 75 deg
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ASTRI: paper on optical validation

•  Submitted to A & A
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Schwarzschild1telescopes1–1History1
K.1Schwarzschild,1Astronomische1Minheilungen1
von1der11Koeniglichen1Sternwarte1zu1Goeangen,1
10:3,28,119051
In'recogni?on'of'Karl'Schwarzschild’s'
contribu?on'to'op?cs'development'the'
analy?cal'solu?ons'for'two2mirror'telescopes'
are'know'as'Schwarzschild'aplanats'

H.1ChreDen,1Revue1d’OpDque1Theorique1et1
Instrumentale,11,149,64,119221
!
Couder,!A.,!Compt.!Rend.!Acad.!Sci.,!Paris,!1926,!
1276,!pp!45=1
1
A1K1Head,1Proc.#Phys.#Soc.#B1701945,119571“The1
Two,Mirror1Aplanat”,Finite1foci1system1
1
D.1Lynden,Bell1Mon.1Not.1R.1Astron.1Soc.1334,1787–
7961(2002)1–1claimed1discovery1of1“exact1opDcs”1
aplanaDc1soluDons.1

couder  

2 di 3 27/10/16 13:57

_____________________________________________________________________
Enrico Giro - INAF - Osservatorio Astronomico di Padova 
vicolo Osservatorio, 5    35122 Padova, Italy 
Tel(switchboard): +39-049-8293411, Tel(desk): +39-049-8293410 
Fax: +39-049-8759840       e-mail: enrico.giro@oapd.inaf.it
Skype contact:  enrico.giro 
_____________________________________________________________________

conca panoramix  

2 di 2 27/10/16 11:56

Thank you!
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March 2017October 2016

Right image is acquired with double exposure time  because of  the 
weather partially cloudy. 

A smoothing effect is visible due to star motion (no tracking).

Optical stability of PSFASTRI: Optical tests

After 6 months the PSF showed an impressive stability è 
No need of actuators!
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M a s t 
s t r u c t u r e 
w i th on l y 
three legs

M 2  b u s 
modified

AMC radially 
mounted for an 
easier mirrors 

integration

ASTRI Pre-production activities: Design Consolidation

Prototype Pre-
production

Scheduled production of the first 
telescope for the end of the year



ASTRI Pre-production activities: Primary Mirrors
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Procurement of ASTRI primary mirrors (9 set + 
1 spare) 

•  Contract assigned to Media Lario
•  KOM 27th Jan

•  PPR 10th March
•  Beginning of Qualification phase 5th May

•  End of Qualification phase 30th July
•  Complementary activities: procurement of 2 

complete sets of MST mirrors and 1 set SCT 
secondary mirror (Markus and Vladimir involved)
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ASTRI Pre-production activities: Primary Mirrors

Courtesy of 
Media Lario

ASTRI COR1 
Mold

MST optical 
bench

pSCT S2 
mirrors



The ASTRI SST-2M camera
Modularity: Unit, PDM, Focal Plane

Logical pixel 
6.2×6.2mm 

≡	
  0.17° 
(4 channels) 

 geometrical 
dead area 

Photon Detection Module 
PDM 

S11828-3344M1 
the ‘Unit’ 

ASTRI Focal Plane 

4×4 Units à 1 PDM 
56×56mm 

(64 channels) 
37 PDMs à Focal Plane 

560×560mm 
(1984 channels) 

Each PDM works 
independently from the 

others



ASTRI Prototype: Cherenkov Camera Status
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Lids
Front window

Photon 
Detection 

Module

Focal Plane 
Support 
Structure

Thermal 
Control 
System 

Back-End 
Electronics

Voltage 
Distributi
on Board

Back-Bone 
Structure

Assembling 
in lab  



Ad Hoc ASIC
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The ASTRI Camera

M. Fiorini SST Meeting, Amsterdam 4-5 June 2014

PDM: CITIROC ASIC

The first batch of CITIROC 
ASICs is ready

INAF has the Intellectual 
Property of the design 

CITIROC is available as:
• LQFP160 case
• Naked die 4.1 x 4.1 mm2



ASTRI Camera: field tests
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The camera has been moved and 
successfully integrated at the 
telescope before Easter (from 3rd 
t o 9 t h A p ri l ) f o r a ru n o f 
engineering tests.



ASTRI Prototype: First Cherenkov Light
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Camera settings
•  3 dataset with 4 PDM 

and 8 PDM in use and 
trigger enabled for 
one PDM only (X)

•  Topological trigger: 5 
contiguous pixels 
with at least 7 pe/

pixel.
•  Data readout 
through software: 
very slow trigger 

rate

22nd – 26th May run



ASTRI Prototype: Camera Refurbishment in June/July
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•  Front end electronics firmware 
improvements 

•  1Hz read out rate
•  Remote programming

•  PMMA window replaced by multilayers 
filters

•  Partial debug of voltage distribution 
board

•  Replacement of back end electronics
•  Debug of ancillary systems (LIDs, 

Thermal Control) 



ASTRI Prototype: July run

51

18th – 29th July run
Camera settings

•  Dataset with 14 PDMs 
in use and trigger 
enabled for all PDMs 

•  Topological trigger: 5 
contiguous pixels with 
at least 7 pe/pixel.

•  Data readout: 1 Hz 
rate
Observational Plan

•  Pointed observations 
on sky 

•  Muons coming from 
volcano 

•  Tracking observations 
on selected sources

•  MRK 421
•  MRK 501
•  BL LAC



Figure 10: Top: Sketch map of the Etna and its three main craters. ASTRI SST-2M located

in Serra La Nave is about 5 km far from the craters. Bottom: The yellow circles represent

the FOV of the ASTRI SST-2M telescope imaging the Etna Volcano. Muons crossing the

volcano can be detected by the ASTRI SST-2M telescope (the picture shows only the tele-

scope foundation). The red circle represents the FOV directed to open sky for muon flux

measurements.
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Muonic radiography and tomography with ASTRI



ALMA & SKA mini-array precursors

ASKAP – Austraulia (SKA 
precursosr)

ALMA reduced array

KAT7 – South Africa (SKA 
precursor)



The ASTRI mini-array of 
precursors concept

Our goal is the deployment and the operation 
of a mini-array composed of a few 
SST-2M telescopes at the final CTA 
southern site.

An ancient concept...
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ASTRI mini-array of pre-production CTA telescopes 

Led by INAF in collaboration with: 
 

Universidade de São Paulo & FAPESP, Brazil 
North-West University, South Africa 
INFN (trigger facility and SW) 

Distances not to scale Credits: A. Stamerra 
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The ASTRI mini-array - Rationale  

The aim is to test both the SST-2M technological and scientific 
performance at energies above a few TeV by means of prolonged 
pointings. 
 
Galactic science ➔ choose sky regions containing multiple targets. 
 
Extra-galactic science ➔ select a few promising targets. 
 
Fundamental Physics ➔ nearby blazars, GC, and dSphs. 
 
Synergies with facilities dedicated to transient follow-ups are of 
paramount importance. 
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The ASTRI mini-array performance (1) 

Monte Carlo activities cover (at least) the following topics: 
•  investigation of the mini-array performance 
•  optimisation of the SST array layout 
•  production of the IRFs for the scientific simulations 

Di Pierro et al., 2016, TAUP Proc. !
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The ASTRI mini-array performance (2) 

Limiting flux  
slightly better than current 

generation of IACT above few 
(~10) TeV for an array 
composed by 9 telescopes 
 
Angular resolution 

a few (4-5) arcmin 
 
Energy resolution  

of the order of 10-15 %  

ASTRI SST pre-production CTA telescopes will have a better 
sensitivity at E >10 TeV for extended sources with respect to 
currents IACTs. 

Preliminary 

Vercellone et al., 2016!
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The ASTRI mini-array  - Simulations 
We developed a fast scientific simulator, ASTRIsim, which can simulate both point-
like and extended sources, and which makes use of the IRFs computed by the full 
Monte Carlo code. 
 
A catalogue of Cherenkov sources has been compiled, which is used as a standard 
input for the ASTRIsim tool. 
 
The ASTRIsim output is fully compliant with the standard CTA analysis tools 
(Ctools). Dedicated analysis tools (spectra, significance,...) have also been 
developed and integrated in the ASTRIsim SW suite. 

Giuliani et al., 2016!

ASTRI mini-array 
simulation of the 
Galactic Center 
~240 hr, 5 pointings. 
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ASTRI mini-array and the Galactic Center 
OLD Simulation NEW Simulation

NEW Simulation, all energies NEW Simulation, E > 10 TeV

Giuliani et al., 2016!

ASTRI mini-array 
simulation of the 
Galactic Center 
~240 hr, 5 pointings. 
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Hot result ! 
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The wide field of view and our Galaxy 

Deep observations of Galactic Arms 
Simulation based on the current performance of 
the ASTRI mini-array of pre-production CTA 
telescopes (by means of a dedicated SW).  

3Kpc Arm - 200 hr 

Crux Arm - 200 hr 

e-Car Arm - 270 hr 

HESS J1641-463 

HESS J1640-465 
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SNR, PWN 

SNR RCW 86 
 
Fairly young SNR (2000 yrs) 
 
Seen in Radio, X, GeV (Fermi), 
TeV (H.E.S.S.) 
 
Debated origin:  

interacting source with 
molecular clouds or 

RX J1713-like source ? 
 

ASTRI mini-array (blue points, 
simulated data) can 
discriminate between 
hadronic and leptonic 
scenario and (if hadronic) look 
for VHE(~5x1014 eV) CRs 

Giuliani et al, in prep. 

Leptonic 

Hadronic 
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SNR, PWN 
SNR W 28 
 
Evolved SNR interacting with a giant molecular cloud (MC), very bright at 
TeV energies 
 
H.E.S.S. resolved this source in almost 4 point-like sources near the MC  
 
ASTRI mini-array can better resolve the source and study the diffusion of 
CR far from the SNR shell (blue circle) 

Giuliani et al., in prep. 

ASTRI mini-array simulation H.E.S.S. data 
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gamma-ray UNID: HESS J1641-463 

Abramowski +14!

Abramowski+ 14!

ASTRI 200 hr 

ASTRI 
200 hr 

Hard source Ph. Index~2.1 
Uncertain nature 
 
Simulations by the ASTRI 
Science Team 
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Extreme BL Lacs: probes of emission mechanisms 

At higher energies, however, UHECR-induced cascade emission becomes 
harder than gamma-ray-induced cascade emission. 

A detection of >25 TeV gamma-rays is consistent with an hadronic 
gamma-ray emission  

E-HBLs are characterized by:  
•  extremely low radio luminosity;  
•  luminous and hard X-ray emission; 
•  synchrotron peak above 10 keV; 
•  low variability at TeV energies. 

 
1ES 0229+200 E-HBL SED can be fit by 
both the gamma-ray-induced cascade 
and proton-induced cascade emissions. 
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Summary 

-  The ASTRI SST-2M prototype, commisioning phase E2E almost 
completed. 

 
-  The ASTRI mini-array will constitute one of the pre-production set of 

telescopes for the whole CTA array, allowing us to investigate innovative 
technological solutions. 

-  CTA early science performed by means of ASTRI mini-array observations 
of a few selected sky regions will allow us to obtain several solid detections 
during the first year. 

-  Excellent synergies with other pre-production CTA telescopes (SSTs, 
MSTs, LSTs) and with several observing facilities from 2017 and beyond. 
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•  Optical stability of the PSF tested in different seasonal 
conditions. No need for realignment after about 6 

months

•  Cherenkov Camera @ SLN –> Next week run with sky 
observations

•  NSB filter for the camera at the telescope. PSF inside 
specification and shift about 2 mm in the focal plane 

position as foreseen by simulations.

•  SW: next release of the control software in a month

•  Auxiliaries: UVScope & Illuminator under test and to be 
deployed in the next months 

ASTRI Prototype: Summary
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PSR B1259-63 

33 

ACTL-OPS 

Credit: R. Canestrari 

http://www.brera.inaf.it/astri/ 

Credit: R. Canestrari 



ASTRI Camera: The End
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Mount Etna showing satisfaction for the camera 
being tested in SLN


