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| | WiPPLE | HESS | WMAGIC | VERITAS |

i
(°)
Alt 1.3 1.8 2.2 1.3
(km)
s
(m)
Nt |1 | 4 | 2 | 4
(°)
Thresh. 300 100 50 100
(GeV)
Sensitivity 150 7 20 10
(mCrab)
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http://magic.mppmu.mpg.de/gallery/pictures/tn/IMG_2576.JPG.html

2011

http://www.mppmu.mpg.de/~rwagner/sources/
R.Wagner, VHE y-ray Sky Map and Source Catalog
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2011-01-08 - Up-todate plot available at hitp:fwew. mpp. mpgde~ wagne isouress.
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Gain one order of magnitude in sensitivity at 1 TeV (1mCrab), more and more sources

Reach 10-20 GeV in lower energy threshold: Space mission upper threshold [ ENNUI{=R

Reach 100-200 TeV in upper energy threshold:acceleration processes and Cosmic Ray paradigma

Improve angular resolution (< 1 arc-minute) : extensive sources, unidentified sources.

Increase the FoV (2-4 ° ==> 8-10°): trigger efficiency for high energy events, surveys

Sensitivity EF(>E) [ TeViem?s ]

10"

10 100 1000 10° 10°
E [GeV]

Fig. 1.4.1: Sensitivities of some present and future HE gamma detector, measured as the minimum intensity source
detectable at 5 sigma. The performance for EAS and satellite detector is based on one year of data taking; for 4
Cherenkov telescopes it is based on 50 hours of data (from [3]).




nl LST: 24 m telescopes for the low energy (E > 0.01 TeV)
n2 MST: 12 m telescopes for the medium energy (E > 0.1 TeV)
n3 SST: 4/7 m telescopes for the high energy (E > 10 TeV)

> 60 The telescopes will be spread in > 2*2 km square

Artists view of a possible CTA configuration, with three different telescopes types covering the
overlapping energy ranges, and area coverage which increases with increasing gamma-ray
energy. ( from the CTA —PP, Preparatory Phase)
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® North Hemisphere
Canary Islands
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CTA construction costs for 2 sites = > 200 Meuro, rough order of magnitude

CTA Consortium is composed by more than 100 scientific Institutes belonging to 23 countries :
14 from European Union (Bulgaria, Czech Republic, Denmark, Finland, France, Germany,
Greece, Italy, Ireland, Holland, Poland, Spain,Sweden and UK), 3 European (Armenia, Croatia
and Switzerland) and 6 extra-european (Argentine, Brasil, Japan, Namibia, South Africa e USA).
Participations in fieri: India, Slovenia

2008 : CTA is in the roadmap of the European Strategy Forum on Research and Infrastructure
(ESFRI).

2009: CTA has been evaluated by ASPERA as one of the seven most important European projects
for the Astro-particle physics.

2010: The Preparatory Phase for the Cherenkov Telescope Array (October 1, 2010 — September
30, 2013) is funded by CE in the framework of the FP7-INFRASTRUCTURES-2010-1 call for 5.2
Meuro



A3.2:

What it costs

|F'rciacmaun3m* IGTA—FF' |

|F'mia|::t Mumber '

Ona Fomn per Projact

| 262053

Participant Estimated eligible costs (whole duration of the project)

number in S Coordination Management Total Total receipts | o auested EU

this project® | 3POrtname RTD (A) (B) Support (C) o) Other (E) | A o.caDeE coniriuion
1 MPG 300,000.00 0.00 621,000.00 450,800.00 0.00 1,381,800.00 0.00 944, 023.00
2 LHEI 0.00 0,00 472,500.00 652,500.00 0,00 1,125,000.00 0.00 B7T,200.00
3 DESY 0.00 0,00 T20,000.00 0.00 0,00 T20,000.00 0.00 481,500.00
4 CMRS 685,200.00 0,00 336,000.00 0.00 0,00 1,021,200.00 0.00 693,689.00
5 CEA 280,000.00 0.00 305,000.00 0.00 0.00 585,000.00 0.00 474,328.00
L] IFAE 25,000.00 ZT6,000.00 416,000.00 0.00 0,00 T17,000.00 0.00 47T,894.00
T Ju 148,000.00 0,00 288,000.00 0.00 0,00 436,000.00 0.00 303,600.00
8 Lhrivieads 25,000.00 0,00 G48,000.00 0.00 0,00 673,000.00 0.00 448 459.00
g INAF 300,000.00 0.00 472,000.00 0.00 0.00 T72,000.00 0.00 497,073.00
10 UMIPD 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00
11 LZH 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00
12 LNBk 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 LI Turku 0.00 0,00 0.00 0.00 0,00 0.00 0.00 000
14 LSiockbolm 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00
15 CMEA 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00
16 ICRR 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 MWL 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00
18 LInAM 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00

Participant n Estimated eligible costs (whole duration of the project)

e Faricipant Coordination Management Total Total receipts | oo

this project” short name RTD (A) B Support (C) {%E;""E Other (E} AVBHCADAE contributicn
TOTAL 1,763,200.00 276,000.00 4 27T8,500.00 1,113,300.00 0.00 7.431,000.00 0.00 5,197, 776.00
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PREPARATORY PHASE
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Italian participation to CTA:
INAF + University of Padova (Siena, Udine)

INAF =====9 56 (Scientists, Engineers, Technicians) (24 FTE)
Dip.Progetti, IFSI-To, OAB, IASF-Mi, OAPd, OATs, OABo, OARm, IASF-Rm, IASF-Pa, OACt +
OANa, TNG

Within the CTA_PP

INAF has representative members in:

Resource Board , General Board, Executive Board, Technical Committee

INAF is responsible for the CTA_PP Procurement (C. Perna)

INAF is responsible for the SST Mirror&Structure (G. Pareschi)

INAF participates to several CTA_PP activities:

Science, Mirrors, Telescope Structures, MC, Data Handling, SST camera sensors and
electronics, SST dual/single mirror choice
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Prugmmrml Marionale della Kcerca2011- 2013

QUADRD FINANZIARID PROGETTI BANDIERA - PNR 2011-2013

3.ﬂﬂ| =

Annualitd | TOTALE
PROGETTI 2000( 2011 | 2012 | 2013 - | MIUR/ENT
A
1 Epigenomica 3,00 s,uul 9,00 10,00 30,00]
2 FRitmare - Acenca ikallana per il mane 20,00| 7o00| s000| 90,00 1g0,00] Asnnul
3 L'amblto nucleare 3,00 m-““l 13,00 13,00 ﬂ,ml
4 ASTRI = astrofislca con speechl a teen ologla replicante itallana 3,00 l.ﬂﬂl 200 100
5 Lafabbrica del futuno 2,00 z,uul 4,00) 4,00 llml
B MNamnohax 0,00 E,ml B00| 9,00 Eml
7 IniterOmics 0,00 Eﬂﬂl 9,00| B,00 25,00
B Elettra-Ferml = BUROFEL 5,00 lmul 13,00 16,00 45,00
9 Super B factory 24,00 u,uul 34,00 45,00 115,00] Hﬂ.ml
10 SIGMA £0,00 B0 ml
11 Satellite ottico per telerdlevamento 100,00 100 ml
i3 Ricerca e Innovarlone tecno logica nel procesd dl conoseenza,
tutela, valorzzad one e sicurerza del Benl Culturall 2,00 g 00] 10,00 10,00 0,00] 30,00
13 Cosmo - Soymed 1 generation lm.lllllll]llm 100, D 300, 00| ﬁmm|
14 IGNITOR E_,lll]l 25,00 30,00 mml
252,00 925,00
totale 2010/ 2013 1177,00 5951m| 1772,00]
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Fig. 6 The Schwarzschild-

Fig. 5 The Davies-Cotion design. Couder design.
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Output of ASTRI

2 SST-Dual-Mirror end-to-end prototype: Study, design, manufacturing,
assembly and tests of a dual-mirror 55T end-to-end prototype.

7> SST-DC Mechanical Structure: Design of the mechanical structure for
the classical layout (Davies-Cotton) and prototyping of the critical components.

2 SST-DC Mirrors: Design, development and manufacturing of part of the
mirror facets in the Davies-Cotton layout for the Small Size Telescope prototype.

7> MST Mirrors: Design, development and manufacturing of part of the the
mirror facets in the Davies-Cotton layout for the Medium Size Telescope

prototype.

2 Ancillary activity:The ASTRI program will support all the INAF CTA

activities necessary for the finalization of the technological aspects as Scientific
Requirements, MC simulation, and Data Handling.

B.Sacco relazione al MeraTeV , Merate 4-6
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ASTRI: Astrofisica con Consum. Travel | Personnel

Specchi a Tecnologia [contracts
Replicante Italiana

Project Management 10 5

Dual mirror-SST End to End 1030 87 250
Prototype

Single mirror-SST Structure 200 9 50
SST+MST Mirrors 260 9

Ancillary activities

Science 10 9 100
M.C. simulation 9 5 50
Observatory & data hand. 9 7 50
Industrial Procurement 12 9 50
INAF Overhead 180

total 1540 140 840 300 180

ottobre, 2011
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Total
ASTRI activities Mot Staff FTE Staff FTE FTE
Personnel Personnesl
Cual Mirmor 55T ¥ G
End to End
Prototype
Single mirrar 1 1 27 54 4.4
SST Structure
SET+MST 2 2
Mirrors and
RTD activity
Science 3 3 al 0.6 a6
IM.C. Simulation 1 1 2 0.4 14
Data handling 1 1 2 0.5 1.5
Procurement 1 1 [ | 2
CTA general - - 3 1 1
management
total 16 15 40 8.9 219

S.Wercellone -The 55T prototype of the ASTRI Project - Project Committee Meeting, Heidelberg 201 |-07-05
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ASTI21 &

M1 dish

Camera Counterweights

Azimuthal  positioning

W dri 5 P
e with bearings and gears

for elevation

Alt-Az mounting:

Classical solution
Excellent performance

B.Sacco relazione al MeraTeV, Merate 4-6

No eigenfrequencies problems =26 Hz

ASTRI current status ®

Strucure design

Monaolithic
secondary mirror

Canestrari, Conconi
CTA Cons. Meeting Toulouse

Primary mirror with
hexaguna|paneh

ECER 0 D LT R

T =y
CORMEICURATION | QF

ottobre, 2011 1



) (& ASTRI current status 'Y

Optical design

Mirrors’ main characteristics:

2 Primary Mirror diameter: 4.3 m (tessellated)
7> Secondary Mirror diameter: 1.8 m (monolithic)
2 Fu: 0.5

7> Equivalent focal length: 2150 mm

2 FoV diameter: 9.6 degrees

S.Vercellone - The 55T prototype of the ASTRI Project - Project Committee Meeting, Heidelberg 201 1-07-05
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ASTI2E & ASTRI current status ®

Optical design

Canestrari, Conconi
CTA Cons. Meeting Toulouse

Primary mirror (M1) - )
18 hexagonal shaped mirrors (11.2 »
850 mm face-to-face, 1 m diagonal
3 types of segments (different surf. profiles .

S Aeit ~ 6.5 m?
2 actuators + 1 fixed point: tip-tilt corrections for alignment purposes eff .

B.Sacco relazione al MeraTeV, Merate 4-6
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ASTERE . ASTRI current status ®

Optical design

Canestrari, Conconi
CTA Cons. Meeting Toulouse

Secondary mirror (M2)
Monolithic

But supporting structure may allocate also sectors

3 actuators: tip-tilt and piston corrections for alignment and focusing purposes

B.Sacco relazione al MeraTeV, Merate 4-6
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(2 ASTRI current status

Camera

Camera’ main characteristics:

2 Detector type: monolithic MPPC array
2 Pixel size: 6.2 mm x 6.2 mm [0.17 deg]
2 Plate scale: 37.5 mm/deg

2 Camera size : 360 mm x 360 mm

2 Number of Pixels : 7936

2 Number of channels : 1984 (grouping 2 x 2 pixels)

S¥ercellone - The 55T prototype of the ASTRI Project - Project Committee Meeting Heidelberg 201 1-07-05 14
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ASTI21 & ASTRI current status )

Camera

Start working with off-the-shelf HAMAMATSU sensors:

$11828-3344M

H10966A

s

SIPM 1]
Pixel size= 3 mm Pixel size= 6 mm
4 ¥
Base- Line Back-Up

Catalano, Bonanno
CTA Cons. Meeting Toulouse

B.Sacco relazione al MeraTeV, Merate 4-6
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ASTi2l & ASTRI current status )

Carsano, Boramno

CTA Cons. Meeting Toulouse

Monolithic MPPC array in SMD package
S11828-3344M

HEFeatures

- Manolithic array: 16 ch (4 x 4 array)

- Monmagnetic package

- Effective active area: 3 x 3 mm/ch

< Pixel pitch: 50 pm

« Allows multiple devices to be arranged in a buttable format

HSpecifications
Farameter Condition

Mumbar of alemants 16 (4 x 4} alemants
Effective active area / channel Ixd mm
Pixel pitch a0 wm
MNumber of pixels ! chanmnel 2600 -
Mumber of pixels | device Sreio -
Fill factar 61.5 %
Photon detection efficiency * =440 nm a0 ¥
Dark current / channal per chaninal 3 h
Terminal capacitance /| chanmel 320 pF
Gain TEx1r -

* Includes cross-talk and afier-pulse

B.Sacco relazione al MeraTeV, Merate 4-6
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&) &

2| PDMs = 8 deg

31 PDMs = 9.6 deg

Mechanically half PDM can be
accommodated on the

supporting structure that will
be designed for the maximum

size (9.6° FOV).

The central PDM will be
devoted also for the
alignment of the primary
hexagonal mirrors.

S.Vercellone - The 55T prototype of the ASTRI Project - Project Committee Meeting, Heidelberg 201 1-07-05

ASTRI current status

Catalano &t al .551'-L.__L_

B.Sacco relazione al MeraTeV , Merate 4-6
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S (& ASTRI current status F

CTCE FTLAL ERIGA
Re-imaging system
) A truncated pyramid as large as the
’,' detection UNIT can easily be used to
Epy Q recover most of the losses caused by
photons that go into UNIT-UNIT dead
R btrenn area,
Elsrmsntsl C=lly

The choice of the type of glass is
Optical manufacturer already crucial to limit the absorption.
successfully contacted,

Catalano, Canestrari, CTA Cons. Meeting Toulouse

___» Light collector

SiPM detector UNIT
_—7  (or 4 UNITS)

l4mm = |4mm x 2.5mm

B.Sacco relazione al MeraTeV , Merate 4-6
ottobre, 2011

Camera

The upper part of the light
collector can be coated
(antireflection). The light collector
protects the 5iPM from external
environmernt.

Simulation of the entire chain (HIR
glass light collectort coating + UV
glue) shows a transmission
efficiency wvs. incdent angle of
~90% (up to 70" incident
photons).

27



T AT ST < |

We start to develop a |:1 Structural Model (SM) at IASF-MI,
OACn and IASF-PA Labs.

The SM with a few PDM’s mock-ups.The SM PDM casing are
circular instead of square for the sake of manufacturing simplicity.

S.Vercellone - 3™ CTA-55T Mesting - Paris, 200 | September 30-21

B.Sacco relazione al MeraTeV , Merate 4-6
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o | ASTI2N) INAF SST-2M E2E (.

Location: it will be chosen among :
a specific subset of the INAF
observational stations in Italy.

Campo

Imperatore
Work in progress (study of: e e T
weather data, sky visibility, night e B
sky background, geo-phys data, EONNEE R - Eﬁin e
accessibility, infrastructures, ...) — G A S T

o i |[sem
i b B ¥ La Nave
Final choice: Once the site lacation will be chosen, it will

end of October 2011

B.Sacco relazione al MeraTeV, Merate 4-6
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—j;"nh be monitered with specific instrumeantation

befare and during the 35T-2M calibration
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STi2] & ASTRI current status =

Site Selection

INAF - Catania Astrophysical Observatory
The "M. G. Fracastoro" Mountain Station
Serra La Nave (Mt. Etna)

Altitude: 1735 m as.l.
Longitude: +14° 58'.4; Latitude +37° 4]°.5

Fully operative INAF Observatory
High-speed internet connection
Mechanical & Electronics Labs

#
L 3 Macal T il
Guests House, LI
Offices and Labs

5.Vercellone - The 55T prototype of the ASTRI Project - Project Committee Meeting, Heidelberg 201 1-07-05

20

B.Sacco relazione al MeraTeV , Merate 4-6
ottobre, 2011



] R ASTRI SST-2M Timeline Y

A detailed schedule of the ASTRI activities will be provided at the
CTA Consortium Meeting in Madrid.

On May |5-16 201 | we had the first INAF ASTRI Progress
Review (PR).

The next INAF ASTRI PR will take place in Milano on mid-
October.

At the beginning of 2012 we will have the First Year ASTRI Review
with a Panel of the Ministry of Research in Rome.

By Summer 2012: detailed design at the production level of the
SST-2M

By Winter 2013: SST-2M end-to-end prototype in situ

S.Vercellone - The 55T prototype of the ASTRI Project - Project Committee Meeting, Heidelberg 201 1-07-05 26
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AST2E (. ASTRI SST-1M activities

Canestrari, Conconi
CTA Cons. Meeting Toulouse

Primary mirror with

@7m class telescope 36 hex panels

Collecting area: 38m?

Single mirror f=10.5m

Mirror curvature radius: 21m .| Ballast boxes
Camera mass: 1.6tons
Field of view: 8°

Operating Wind: 50Kkm/h

Lattice mast

Dish contribution to PSF* < 1mrad

Camera displacement 0.5PMT pixel M1 bus (dish)

Concrete

: o foundation
*PSF being computed as the RMS of ray deviation at focal plane

B.Sacco relazione al MeraTeV, Merate 4-6
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ASTV2E & ASTRI MST activities

A development contract with MLT signed on May, 3 | st. Canestrari, Pareschi
ASTRI Review Palermo
Main topics are:
Repetition of all the qualifications done for MAGIC Il in order to have updated documents;
Production of about 20 (full specs) mirror panels for the DESY MST prototype;
Investigation on new glues;
Investigation on radius of curvature reduction toward the SST-DC layout

Qutdoor Testing Facility

In-house dasign and realization

The designs of the mirror support, alignment and
focusing system i1s well advanced.

Main structure is already mounted.

B.Sacco relazione al MeraTeV, Merate 4-6
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ASTRI gives support to other activities

Science: contribution to CTA science
& scientific performance of the SST prototype

MC Simulation: contribution to CTA MC
& specific activities for the SST prototype

Data Handling: contribution to CTA specific wps

Site: contribution to CTA sites specific wp

B.Sacco relazione al MeraTeV, Merate 4-6
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