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Mini-Array

The ASTRI MiuA#irray Project AFTEIN

ASTR(Astrofisica con Specchi a Tecnologia Replicante Itakeasporn asProgetto
Bandierga T dzy RaaRMirasky for Researchwith the initial aim to design and realize an

INnnovative endto-end prototype of the 4 meter class telescopes in the framework of the CT:
observatory

The ASTRI MirArray Is the second step of project whose purposdasconstruct, deploy

and operate an array of 9 Cherenkov telescopes at leservatorio del Teiden Tenerife
(Spain) in collaboration witHnstituto de Astrofisicade Canarias.

More than 150 researchers belonging to
AINAF institutegIASFMI, IASFPA, OAS, OACT, OAB, OAPD, OAR)
Altalian UniversitiegUniPG, UnPD, UniCT, UniGE PoliMi)

Alnternational institutiongUniversity of Sao PautpBrazil, NortAWest Universityc South Africalnstituto
de Astrofisica de Canarigspain, University of Geneggbwitzerland.

Italian and foreign industrial companies are involved in the ASTRIAviay project with
Important industrial return.
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Mini-Array

The ASTRI MuAirray Project

A TheASTRMini-Arraycanbe considereda new pathfinderof the arraysof Cherenkowtelescopes

A Hostingagreementwith IACforesees4 + 4 yearsof operationsfor the ASTRMini-Arraystarting
from beginningof operations

A Duringthe first 3 yearsof operationsthe arraywill be run asan experiment

A The ASTRBcienceteam is developinga strategyto concentratethe observationaltime on a
limited numberof programswith clearlyidentified objectives

A After this initial periodthe projectwill graduallymovetowardsan observatorymodelin whicha

fraction of the time will be assignedo scientificproposalghrougha TimeAllocationCommittee
procedure
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Mini-Array

E? x Flux Sensitivity [erg cm? s™]

Sensitivity: better than current IACTs (&3 TeV):

Largest Imaging Atmospheric Cherenkov Telescopes facility until CTAO will start to operate

ASTRI MinrArray expected performance
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Energy/Angular resolution~10% /~0.05 (E >a WideFoVo x °),mvith almost homogeneous off
few TeV) axis acceptance
Characterize extended sources morphology Multi-target fields and extended sources
Enhanced chance for serendipity discoveries
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Mini-Array

AWide-field stereoscopic observations in thed300TeVenergy band
ARestricted number of targets/deep exposuré<200 h)
AGalactic sources: wideoV- multi-target fields

AExtragalactic sources: survey of a few promising targets-a0>TeV scale
AFundamental physics: studies on LIV, EBL, Axidbn] S t I NI A Of Sas X

AStellarHambury:Brown intensity interferometry in the visible band
ADirect measurements of cosmic rays

The ASTRI science team Is developing a core science program
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ASTRI MirArray papers
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Operation modes

Mini-Array

ANormal (science) observation modehis is used to observe the targets as defined by the Science Operat
Plan. Usually science observations require dark time, although it is also possible operate also during
moderate moonlight conditions. Calibration activities are included in the normal operation mode.

AToOMode: the science operation plan will identify some astrophysical targets that, giving raises to trans
phenomena, will require a response from the night operator and a change in the night schedule. This m
that no dedicated automatic software procedure to react to these transient phenomena is foreseen.
Depending on the type of transient object the reaction time will vary from 1 hour to 1 day.

ACoordinated Mode Synergies with the current VHE arrays (MAGIC, LST, VERITAS) in the northern
hemisphere are foreseen in the science operation plan. This means that simultaneous observations will
possible. Usually, those observations, will be scheduled well in advance.

AMaintenance mode this mode deals with all activities necessary for the maintenance of the telescopes,
on-line control software, the monitoring, characterization and calibration devices, and the infrastructures
(e.g. network, data centeetc). This Is the only daytime operation mode.
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Science Operations ABTEE
Mini-Array

ANo realtime analysiof the datais foreseenbut only a data quality check Dataanalysigpolicy adoptedwill
then be nextdayprocessing

ANo arraytrigger (stereotrigger)will be implementedat the site. Anysearchfor Cherenkoweventsdetected
INn coincidenceby more than one telescopewill be performed via software off-line at the Rome Data
Centre

ANo subarrayoperationis foreseen

ANight scienceoperationswill be controlled remotely from LaLaguna@ IACor, eventually,from control
roomslocatedin Italy- no peoplerequiredat the site duringthe night.

AThe local control room at the Themis Observatorywill be used during commissioningand science
verificationphase,duringmaintenanceactivitiesor in caseof other specialactivities
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The ASTRI MHuMtrray locations

Mini-Array
The ASTRI MipArray In Tenerife The ASTRI MirArray inltaly
ATelescopeirray &auxiliariesObservatoriodel Teide OT) A Data Centre in Rome
ALocal Control Room @ THEMIS building (OT) A Remote Array operation centers
AOn site Data Centre @ IAC TeRksidencigOT)
AArray operation center @IACTEC in La Laguna
ﬂilr N I;TA'L.IA..'
(R ot
10 Gbit t‘g’: "
CTRL room @OT .,L.; .
“‘-’ Data Analysis & Ar;:hiﬁe .
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Mini-Array

The ASTRI MuMirray architecture: Product Tree

ASTRI Mini-Array
| | | ‘ ‘ \ |
5 Infrastructure 6 Safety & Security 7 Telescopes 8 ICT 9 Software 10 Monitoring 11 Logistics Support
Characterization
- 5.1 Civil Work 1 6. 1 Integrated Safety System - 7.1 Mechanical Structure Assembly ’ 8.1 On-Site ICT | g, 4 Supervisory Control and Data & Calibration - 11.1 Maintenance Tools
S L ® S S " Acquisition System S
-| 5.2 Power Supply Network 6. 2 Integrated Security & Alarm System - 7.2 Optical Assembly -1 8.2 Off-Site ICT g . — - 11.2 Spare parts
- - - ‘ : 1 9.2 Archive System k 10. 1 Environmental Monitoring System o
| 5.3 Telecommunication network -| 7. 3 Cherenkov Camera H 8.3 Time Synchronization System ' . - 11. 3 Occupational Safety and Health Equipment
= : I ; 10. 2 Atmospheric Characterization System
. - 8.4 Cyber Security 0~ Data Frotessing System ’ E - 11. 4 Material-handling Equipment
- 5.4 Control Room @ THEMIS - 7. 4 Stellar Intensity Interferometry Instrument s —
= - | 9.4 Science Support System + 10. 3 Array Calibration Instrument < .
-| 5.5 Data Centre @ Residencia OT - 7.5 Auxiliaries assemblies S : Lt Ha Compiiter Malntenance Manaeementystem
B ' -| 9.5 Simulation System i
-| 5. 6 Service Cabinets | 7. 6 Telescope Protection System 5
2 ® - 9.6 Local Control Software
- 5.7 Facilities @ IAC La Laguna :
E - 9.7 On site Startup System
- 9. 8 AIT/AIV & Engineering SW

Infrastructure: composedoy all thosepartsneededto makethe observationakite suitableto hostthe telescopesf the ASTRMini-Array.
Safety& Security anindependentsystemfor the protection of peopleandsite assets

Telescopesinclude mainly the hardwareusedto collectand image CherenkoMight from air showersand the auxiliaryassembliesreededto
supportthis function.

ICT Includesall computing/storagehardware,the overall networking infrastructure (includingcablingand switches)and all systemservices
(operatingsystem,networkingservicesnameservicesgetc.) necessaryn site and off site to control and monitor the arrayandto archiveand
analysethe scientificand engineeringdata

Software TheMini-Arraysoftwarewill provideto the usera setof tools from the preparationof an observingproposalto the executionof the
observationsthe analysiof the acquireddataonlineandthe retrieval of all the data productsfrom the archive

Monitoring, Characterizationand Calibration the set of devicesthat allowsthe environmentalmonitoring the atmosphericcharacterization
andthe arraycalibration

LogisticsSupport includesall the hardware& softwarenecessaryor the preventiveand correctivemaintenanceof the ASTRMini-Array.
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The Teide Infrastructure

A CivilWork (includingfoundationsfor telescope > il RSTHIE Q2
andauxiliariesroads,trenches) S —

A Power supply network (including transformer e
station, UPSandemergencypower generator)

A Telecommunicatiometwork | .
A Controlroom @ Themisobservatory e |

A OnsiteDataCentre@ TeideResidencia f [fapt L8 P s
A Servicecabinets | e
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Infrastructure: Power network
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Infrastructure: Telecommunication network
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ASTRI MipArray telescopes In a nutshell

M2 support structure

AOpto-mechanics (EIE, MLFlabeqg ZAOT)

PTOTI V’ | AAlt-azimuthalmount
' - AModified Schwarzschil@ouderconfiguration

APrimary Mirror: 4.3 m (18 segments
K | ASecondary Mirror: 1.8 m (monolithic

/

Cherenkov Camera

Area [m~™2]

M1 dish

AF-number: 0.5

AAverage effective area > 5.(*m |
AOptical PSE 0.19 deg 2}
APost calibration pointing precisigh7 arcsec

ACherenkov CameréCAEN, EIE, NI, Hamamatsu,

comermegnt VV/EEIOQ
AFrontend electronics based on CITIRDICASIC
ASiPMsensors: 7x7 mm (series L¥35 nm pixel size)
A2368 pixels (37 matrices of 8x8 pixels)
AFilter Window with dielectric coating
AAngular pixel size: 0.19 deg
AField of View: 10.5 deg

M1 mirror panels

M=
R i b

10

Base
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ASTRIL integration @ EIE labs

fi\\\w NN

L\ “‘l lj'ﬁﬂt -

EIE GROUP
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AETER

Mini-Array

ASTRI on site Integration

EIE GROUP

Telescope integration takes2
weeks (working days) including:
A Base grouting -3 days

A M1 panels integration 2 days
A M2 mirror integration 2 days
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Cherenkov Cameras

Back End Electronics

Voltage Distribution Board

Front End Electronics

A ocaen

Tooiy for Discovery

EIE GROUP
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Filter Window

SIPMmatrix

Mini-Array

Focal Plane
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