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Mini-Array

Introduction

» The ASTRI Mini Array (MA) consists of 9 dual-mirror
telescopes of 4 m diameter and will use:

— the Imaging Atmospheric Cherenkov Technique (IACT)
approach to study high energy emission form galactic and
extragalactic sources in the TeV band (up to >100 TeV).

— Intensity interferometry to study stellar sources with
unprecedented angular resolution.

« The ASTRI MA will start activities at Teide
Observatory in September 2022 and will continue for
an initial period of four years, which could be
extended in agreement with IAC for a further four
years period.



Geographical Distribution

Mini-Array

The ASTRI MA site at Teide:
* Telescope Array
* Local Control Room @
THEMIS building
* Data Center @ IAC Teide
Residencia

ASTRI MA @IAC La Laguna

* ASTRI administration and coordination
office.

* The Array control room & ICT.

* Warehouse to store spare parts and tools.

* Parking spaces for service vehicles.
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Operations & Array Control

ini-Array

The MA Oparations activities can be grouped in four
categories:

* Science Operations
— To produce data of high scientific quality

* Maintenance/Technical Operations

— To ensure optimal performance and minimal technical
downtime

e Safety and Security
— Prevention from hazard for people and assets.
* Qutreach
— promoting ASTRI mini array capabilities and results



Science Operations Cycle
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Science operation principles

Mini-Array

*  Night Science operations will be controlled from the remote control room located in La Laguna @
IAC.

*  During the first 3 years of operations the ASTRI MA will be run as an experiment (Phase I) . After this
initial period the ASTRI MA probably will move towards an observatory model with a fraction of time
made available to the community (Phase II).

« In Phase | the ASTRI MA observing time will be dedicated to a limited number of programs with clearly
deined by the ASTRI Science team (see Stefano and Andrea talks).

«  Target of Opportunity observations of interesting target will be managed manually (reaction time can
be of order of hours or longer)

«  Coordinated observations with other IACTs Telescopes, e.g. LST, MAGIC, HAWC et al., could be possible.
In particular simultaneous LST, MAGIC and ASTRI MA obesrvations could be possible and auspicated.

«  No subarray operation is foreseen for the ASTRI MA.

«  No real time analysis of the data is foreseen but only a data quality check. All data will be transferred
(in quasi-streaming mode) for archiving and processing at the ASTRI Data Centre in Rome

«  No array trigger (stereo trigger) will be implemented on-line. The search for multi-telescope triggers
will be performed via software off-line at the Rome ASTRI Data Centre.



Observation Preparation/Dissemination

STER

Mini-Array

cmp Science Support System Phase 1 /

Observing Project Data Model A

<

wservices
Science Archive

Observing
Project

Observing
Project

Archive

scheduling
Query =

Block

Sched

~

Observation Execution Data Modeﬁ l

& + execution Run

Observing
Project

( Observing

Project

Observing
Project

uling

Block

«System»
Science Support System

Observing
Project

asubsystems @

Observing Project Handler

Observing
Project

Observing Observing

Project Project

Observing
aflows Project

P)servlng asubsystem»

Project Observation Scheduler

Scheduling Block Schedulng Block

usybsystem»
Science Gateway

Archive Query

Observing
Project

unight operations»
Astronomer On-Duty

_ “enight operationsn

Operator

Science User




Observation Execution
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On-Site Operation Modes Mi,,i_ay
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The On-site Array Control & Data Acquisition AS
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Data Processing

Mini-Array

<mp Data Processing System

«subsystem»
Cherenkov Camera
Preprocessing

RO.CAM  DLO.CAM

wservice»

Bulk Archive

Camera Data Model A

|
I
I
I I
( DLO ! 1
I |
| -——— 1 uservice» @
RO.CAMN 0 €Ay —— - ooy | ! Q ! !‘ Science Archive REa[ s 5
A o - | ! Science lows
v k) - : 1 I Data :
: : L : «flow» «flow» Maodel |
! binary b ) \ | 3 !
G e Y e il i ! |
b ! EVT1 | I i\ V ke
! ! ()' ““““ - | «flown C
PR A S IR B St PO Pty ) H CALL 1 «flown «fow»
I ! I 1 i
I p bL2
; .¢ﬂow>‘w : ’L\ pL1 ,_\Z\ DL2 y M —Ll DL4 IRF3
| iy A ' T AS)
| | | «System» Science Data | «flow» !
I EVTO J EVIO.TRIG X L L s 1
: > Data Processing Systen) Model i vis Y/ i
! 3 i 8 JIRF3
| " Lo T T
i EVTO EVTO.TRIG ! D : ! ! !
I r ! . 1
i U e R S S = o !
! «subsystem» :‘ «flow» 1 - ' g
o StereoldEvent : 1 «ﬂov:» 1 Cherenkov Data !
0 Buil | | S 2 1
: uilder : H 1\ Scientific Analysis oflown
! flown : : : EVT3
1 [ 1 | 1
l | $ .
§ T
I : «Tool»
i H Asdisoft
I
i
|
i i
|
|
i = G/
. 1 EVT2 iz 1
=> T o ; . «subsystem»
DLO Luser I B Cherenkov Data Analysis
r- >) “subsystam L i IRF2
1 Cherenkov Data !
! EVTD.TRIG e : L = L
! ration an I I 2
I Reconstruction : 1 IRF2
I ! :
1 I wuse»
| sflown
1 ! 1
] |
N Ly : «subsystam»
} - \ | MC/LUT IRF Generation and
! I\ IRF2 | e e e e e performance Verification LUT |
«tiow» | -
! DL1
n ! ! L2 e
: ! «flows
: 1 1
1 «flows :
1
; I 1
| 1
! i 1 I
I | | !
LT 4
- 1
O re2 | R S JI
! ‘ «flow»
LUt IRF2 ! .
' «service» «System»
eservicen E = Simulation Archive — |~ | Simulation System
CALDR aflows

12



Off-Site : Archive
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Implementation Phases

Phase 0 Phase 1 Phase 2 Phase 3
o1 3 * 3 Telescope e Full Array

Telescope telescope Structures
Structure Structures + Cameras

04/10/2021 28/02/2022 29/09/2022 01/06/2023 30/09/2024

The On-site Operations (Telescopes+SW) will be implemented incrementally

ASTRIT1 ASTRI T3

Patch Panel DC-SC1 Patch Panel DC-SC3

| m-ICT Switch Virtual Telescope Control System

=S
NTP Master Clock Monitor and alarm system
o e ==
Control Room Workstation Frontier S UPS
ASTRI MA ON-Site & —
Control Room
------------------------------ ASTRI MA ON-Site
Mini-ICT

TEIDE ROUTER
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Questions?
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