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The ASTRI Mini-Array A

Mini-Array
The ASTRI Mini-Array in Tenerife The ASTRI Mini-Array in Italy
» Telescope Array & auxiliaries (Observatorio del « Data Centre in Rome
Teide - OT) - Remote Array operation centers

» Local Control Room @ THEMIS building (OT)
 On site Data Centre @ IAC Teide Residencia (OT)
 Array operation center @IACTEC in La Laguna
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ASTRI Mini-Array telescopes in a nutshell

M2 support structure

» Opto-mechanics (EIE, MLT, Flabeg, ZAOT)
 Alt-azimuthal mount
« Modified Schwarzschild-Couder configuration
 Primary Mirror: 4.3 m (18 segments)
» Secondary Mirror: 1.8 m (monolithic)
* F-number: 0.5
« Average effective area > 5.0 m?
« Optical PSF <0.19 deg
 Post calibration pointing precision <7 arcsec

 Cherenkov Camera (CAEN, EIE, NI,

Hamamatsu, Weeroc)
* Front-end electronics based on CITIROC-1A ASIC
* SiPM sensors: 7x7 mm (series LV3 - 75 um pixel
size)
» 2368 pixels (37 matrices of 8x8 pixels)
* Filter Window with dielectric coating
« Angular pixel size: 0.19 deg
* Field of View: 10.5 deg

Cherenkov Camera
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Mini-Array
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5 Infrastructure k Safety & Security 7 Telescopes 8 ICT 9 Software 10 Monitoring 11 Logistics Support
' Characterization
- 5.1 Civil Work -| 6. 1 Integrated Safety System -| 7.1 Mechanical Structure Assembly - 8.1 On-Site ICT Supervisory Control and Data & Calibration - 11.1 Maintenance Tools
® ® € g " Acquisition System €
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- 5.3 Telecommunication network -| 7.3 Cherenkov Camera - 8. 3 Time Synchronization Syste l ' — — - 11. 3 Occupational Safety and Health Equipment
= ; i : 10. 2 Atmospheric Characterization System
. - 8.4 Cyber Security ZoDa RO Rl st > - 11. 4 Material-handling Equipment

-1 5.4 Control Room @ THEMIS - 7.4 Stellar Intensity Interferometry Instrughent & —

5 = | 9. 4 science Support System 10. 3 Array Calibration Instrument S .
- 5.5 Data Centre @ Residencia OT - 7.5 Auxiliaries assemblies 5 & - 11.5 11.5 Computer Maintenance Management System

E : - 9.5 Simulation System :
- 5.6 Service Cabinets - 7.6 Telescope Protection System 5
2 - 9.6 Local Control Software

| 5.7 Facilities @ IAC La Laguna g

2 - 9.7 On site Startup System

- 9. 8 AIT/AIV & Engineering SW

Infrastructure: composed by all those parts needed to make the observational site suitable to host the telescopes of the ASTRI Mini-Array.

Safety & Security: an independent system for the protection of people and site assets

Telescopes: include mainly the hardware used to collect and image Cherenkov light from air showers and the auxiliary assemblies needed to
support this function.

ICT: includes all computing/storage hardware, the overall networking infrastructure (including cabling and switches) and all system services
(operating system, networking services, name services, etc.) necessary on site and off site to control and monitor the array and to archive and
analyse the scientific and engineering data.

Software: The Mini-Array software will provide to the user a set of tools from the preparation of an observing proposal to the execution of the
observations, the analysis of the acquired data online and the retrieval of all the data products from the archive.

Monitoring, Characterization and Calibration: the set of devices that allows the environmental monitoring the atmospheric characterization and
the array calibration.

Logistics Support: includes all the hardware & software necessary for the preventive and corrective maintenance of the ASTRI Mini-Array.




Software architecture: context diagram

Mini-Array
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Startup System. The software to manage the sequence of the startup
and shutdown of the critical on-site systems that have to be
available before the start of the Mini-Array.

Supervisory Control And Data Acquisition (SCADA) System. The
software system devoted to control all the operations carried out at
the Mini-Array site, including the startup of the Mini-Array system.
SCADA is a central control system which interfaces and communicate
with all equipment and dedicated software installed On-Site.
Archive System. The software service that provides storage and
organization for all data, data products, and metadata generated for
and by the Mini-Array, and defined by the Mini-Array Data Models.
Data Processing System. The software system used to calibrate and
reduce the data acquired. This software is also used to check the
quality of the final data products.

Science Support System. The software system which provides the
main point of access for the exchange of science-related data and
Information with the ASTRI Science Users, and which supports the
whole science-related workflow, from the Observing Project
submission to the access to the archived high-level Mini-Array
science data products and the corresponding Science Tools to
support data analysis.

Simulations System. The software system that runs Monte Carlo
simulations to provide simulated data for the development of
reconstruction algorithms and for the characterization of real
observations.
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Mini-Array

The Teide Infrastructure

 Civil Work (including foundations for
telescope and auxiliaries, roads, trenches)

« Power supply network (including
transformer station, UPS and emergency
power generator)

« Telecommunication network

« Control room @ Themis observatory

« Onsite Data Centre @ Teide Residencia
« Service cabinets




ASTRI-1 on site integration

A\
FIEGROUP &8

N

.

Telescope integration takes 2-3
weeks (working days) including:
* Base grouting 2-3 days

* M1 panels integration 2 days
* M2 mirror integration 2 days
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Infrastructure: Telescope’s area

Flat area for cherry picker motion  Free area for telescope motion
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The MA AlIV and Starter SW
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Infrastructure: Power network
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Power Monitoring

Mini-Array

(1) Building Operation WebStation

A commercial product by Schneider Electric was used
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Weather Station

AETER

Mini-Array

@ ma=_ Mini-Array
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<+ Example of WEB based GUI

Weather Station 1 installed in July
close to ASTRI-6

Weather Station 2 installed last
week close to ASTRI-2

file Use —->|® WS1 near ASTRI6 | Reconnect |}
[.-] OPCUA_node_list ot - 61
: ernal Temp: .
. . : g ::t:: External Umid: 48 get "1—| Get_AlI e
Engineering GUI = nsde Temp: | 999 | ||

Inside Umid: 33
Wind Speed: 25.7
Wind Direction: 107
Atm. Pressure: 775.0
Solar Radiation: 253
UV Index: 1.9
Console Batt.: 4.5
ISS Batt.Status: | 0 | =1L
Dewpoint Temp: 5.0

[_| PlotHistory  |-1Hr v ~ " WindSpeed (Km/h) 25.7 END
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Infrastructure: Telecommunication network
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ICT Monitoring

\/\OQSEBYLQM @ - LK Devices~ ® ports ~ Health ~ @ Apps ~ @ Routing ~ Search o @&~

There is a newer revision of Observium available!
Version 22.12 (31st January 2023) is 781 revisions ahead.

Search Devices Devices Basic Details Status Graphs ~ Disable Pagination Hide Search Hide Header Reset
Hostname sysName Device [ Location Operating System / Hardware Platform Uptime / sysName
10.10.1.151 ) Dell iDRAC 5.00.10.10 141d 4h 57m 43s
sysDescr Description / Purpose unknown @ 7@ DRACY idrac-h25yyk3
sysContact Serial Number 10.10.1.152 N 2 DelliDRAC 5.00.10.10 141d 4h 57m 43s
unknown @ P¥A DRACO idrac-g25yyk3
Select Locati - Locatio
elect rocations o 10.10.1.201 = B  AXIS Network Camera 9.80.3.1 4d 23h 38m 59s
: . AXIS e M1135
Select OS - Select OS Version ~ Select Distro - 4
10.10.1.245 = NN Generic Device 75d Th 46m 16s
Select Hardware - Select Vendor - &, Generic rgs-pro000
- 10.10.1.247 - a HPE Colubris 5.4.0.0 (Boot 16.1 (Jun 17 2010 - 11:16:04)) Down (PING) 99d 4h 32m 365
Select Device Type - Select Featureset - — V-M200 cn08b010ym
Select Groups . *1 Host . @ Search 10.10.1.248 Ca m Linux 2.6.36 1d 9m
ostname Q & Unknown Generic MIPS [32bit] iap-420+-06fba6
& 10.10.1.249 Cl m Generic Device 49d 6h 5m 50s
() Generic igps-9084gp-la
A n O e n S O u rc e S O ftW a r e - 10.10.1.250 - Generic Device Down (PING) 45d 21h 32m 55s
() Generic rgs-pr9000
10.10.1.251 w BELN Netgear Managed Switch (FastPath) 12.0.13.7 (QOS IP Multicast IPv6  105d 3h 33m 39s
° o e ‘.hrl\ Control Room a PIR° Stacking) mactrlroomsw
IS UsSe servium 43002048
[ ]
10.10.1.252 w BF/iW Netgear Managed Switch (FastPath) 12.0.15.7 (QOS IP Multicast IPv6  99d 1h 41m 32s
‘.I;I\ Service cabinet MinilCT 'Y 61 Stacking) mamictsw
M4300-24X24F
@ 10.10.1.254 3 ﬂ pfSense Plus (pfsense) Down (SNMP) 104d 5h 27m 55s
Generic miniictpfsense.mavpn.org
10.10.1.3 3 a Linux 4.9.307 99d 1h 40m 9s
& Unknown Generic ARMvT7 ntp
10.10.1.4 3 m Linux 4.9.0-xilinx 99d 1h 28m 52s
& Hereiam Generic ARMvT z16-150
10.10.1.5 3 Generic UPS Device 1.1.6 141d 5h 19m 40s
&, syslocation Y WPHVR3K0 snmp-system
10.10.1.6 ) Linux 5.4.0-xilinx Down (PING) 6d 7h 37m 55s
& Hereiam Generic ARMv7 wrztpfl-971
10.10.8.248 Ca m Linux 2.6.36 2d 23h 9m 50s
& Unknown Generic MIPS [32bit] iap-420+-06fba2
& 10.10.8.249 Cl m Generic Device 75d 7h 52m 44s
() Generic igps-9084gp-la
10.10.9.248 C m Linux 2.6.36 2d 20h 10m 59s
& Unknown Generic MIPS [32bit] iap-420+-06fba4d
& 10.10.9.249 Cl m Generic Device 75d 7h 52m 13s
() Generic igps-9084gp-la
161.72.137.151 ) Dell iDRAC 5.00.10.10 141d 4h 58m
unknown @ 7@ DRACY idrac-j25yyk3
) 161.72.137.253 W BEW Mikrotik Router0S 7.6 (Level 6) 101d 22h 21m 52s
gt |zana @ PPY CCR2116-12G-4S+ mikrotik
localhost N 2 Linux 5.15.0-52-generic (Ubuntu 20.04) 101d 23h 24m 23s
@ Unknown KVM Virtual Machine x86 [64bit] astriobs-standard-pc-i440fx-piix-
1996




ICT — On site Data centre

Mini-Array
 Virtual Telescope Control System: the system hosting the virtual machines that will be
ASTRIT' ASTRI TS used for the telescopes control.
- Camera Servers: are the physical servers, one for each telescope, for the Cherenkov
e 5 - camera f:\nd stellar i.ntensity interferqmetry data acqyisition. | |
..l * :== «  Computing System: is the set of physical servers dedicated to the on-line analysis of
SRR J s VL scientific data for quality check and of monitoring data for the alarm management.
B s % * Storage System: Is the collection point of the raw scientific data, of the monitoring and
e N A, of the alarm data. It also the loc.atlon from where all these data are accessible for
l o [y . remote transfer and for all on-site uses.
e , 6@1 - Network System: is the set of devices responsible for internal and external network
-JJ - connections.
Virtual Telescope Control System m-ICT
Frontier Server1 o | : ] 1 Reduced version of the onsite ICT to run single telescopes installed in the data centre in July

Frontier Server2

Last Update:Aug 30, 2022, 4:19:46 PM

System Name:iDRAC-H25YYK3 acs
Sys Uptime(day) Global Status Power OS Version
71.0 OK 120 0.0

e e e e [p—

| | |

ASTRI MA Router ! Jh——-z—l. P10 SySom Compiiting System 'l: . . { ! "' ———————— PSU Status CMOS Battery RAID Battery ~ CPU1Temp(°C)  BIOS Version
P —— N ; e = o > et Statu 0.0 0.0 0.0 33.0
sprrer R ps—— — ASTRI MA ON-Site I 2 ower Distr. Status
i A 0 = LA \ § » 2 ] Storage Status RAM Status Thermal Status CPU2 Temp(°C)
‘ FIREWALL ICT monitor+ DNS Data Center IR, ) ] L B | - P 0.0 0.0 ok i

TEIDE ROUTER

Gianotti’s Talk

Site: Teide Observatory: Lat: 28°.3 Long: -16°.5 Alt: 2359 m Local Time: Aug 30, 2022, 4:23:14 PM
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Startup Software

Software development mainly by
INAF

Startup system

Mini-Array

ASTRI-1 . . Power Distribution Time Distribution m-ICT
[ Service cabinet ] [ASTH” AxisCamera ][ Weather Station ] [ Monitoring System I Monitoring System I Monitoring System ]
OPCUA J st |, OPCUA {Modbus J, Snmp Snmp
A

i

!

!

ASTRI MA Network

v

v

v

v

v

[ IctCollector J

[ ServiceCabinets ] CCTVStreamer Wegt;:lz g(t)artus [ PowerCollector ]
Collector
f N
ACS Start & Monitor
g )
— Site Starter (—»E
f N
Other sercive

Start & Monitor

Startup Ul

AETEN

. Mini-Array

Power Distr. Status

Data Centre (ICT)

Weather Monitor

Service Cabinets

You logged as.gino

DataCentre

Site: Teide Observatory: Lat: 28°.3 Long: -16°.5 AIlt 2359 m

TransfCenter

Astri-2

Control-Room

Meten | ASTHI Y

ASTRIES ()

ALTH 4

-

Local Time: Sep 9, 2022, 12:17:35 PM

16



The Telescope AIV SW for Auxiliary devices

OpticalCamera

Mini-Array

standa
PMC

WS1-2
AMC-M12

opcuaServer

opcuaServer

Smart encoders & actuators
opcuaServer

opcuaServer

Updated at: 2023-01-27T19:40:47 | @

External Temp: 3.1 Emio0 ]

External Umid: -1
Inside Temp: 19.1 Wind (km/h)
Inside Umid: 17 M
‘Wind Speed: 35.4 "
‘Wind Direction: 360 Gust (km/h)
i [ rens
Solar Radition: | -1 35.4
UV Index: S
conaloats - opcuaServer
- _E
Dewpoint Temp: | - = |
‘WindGust10m:
T e ] =

| |

-. E | use——>|ocaRT |+| Reconnect |

Update at: 2023-01-25T14:53:14 o
-CART: | open | [ oPcuA_node_ist
2 53441 Pos (uSteps)- 121678 O e
6304 | o [_cose o D settist
isRunning~ false & (9 cmatix
g S o1 o o MoseLis
tion: gl - false
SetPosition: [Defaut | p— SetFileNa.. [ JPG:
Angle switchRightStatus= false . 20230125T145103
2 o T wichtefstatus=faise _Setzero -
AutoLoad
BN onesiate- e (Castonseics |
Gotopeives | | (EETRED (100 | (D
BrakeStatus= IN
Position= 4 - Temp: 9.94 curiis:on
Status: 1 -Open
Error: 0 CMOC: no error
1mage downloaded saved on ./conf/ocImage fits Lor jor. ) (e [] Plottistory

All devices share the same

Communication protocol:
OPC-UA

SQM

opcuaServer

File Set-->|e SQM1onASTRI1 |v Last: null D

The ICD are expressed as = e

o 9 cmatist ) SQM_Value
o [ ModList Freq. [Hz]: 1009

PeriodCounts: | 87275 ’m

Period [sec]: 63203.87|
Temp. [°C]: 90.3583 SQM_Temp.

1 opcuaClient opcualiie oocuaClie lient ‘M
Excel files. pouaC

Re act

opcuaClient
e =

e e e e e e
™ ¢ s L 4
- N7 "
ASCGui )

subscribing to the Node."
14:22:55>ns=2;s=Ws_exttmp Value= -1.1666666666666674
1422

182255 istory error: Bad "Th
subseribing to the Node."

14:22:59s~2;5=Ws_winddir Value= 317

14230
142301 istory error: Bad “Th level does not allow reading or A
subscribing to the Node.” |
142304>ns=2;s-ws_extumdy Value= 97

142318>Descripton: externi retative humidity

142318 istory error: Bad "Th
subscribing to the Node." I
82321

level does not allow reading or

level does not allow reading or.




OptiCamGui PMCGui MountGui WSGui SQMGui

CloseAll

- SelectTeles...
® ASTRL1
) ASTRI2
) ASTRL3
() ASTRI4
) ASTRI5
) ASTRL6G
) ASTRLT
() ASTRLS

() ASTRL9

Mini-Array

08:43:53>Description: Current 3-hour barometer trend: 1 - Falling Rapidly 2 - Falling Slowly 3 - Steady 4 - Rising Slowly 5 - Rising Rapidly 6 - No trend info is
available
7 - Insufficient data to determine Bar-Trend

08:43:53=ns=2;5=ws_baromtr Value= 766.9493141345159

08:50:40>Description: value of the atmospheric pressure

08:50:40=ns=2;s=ws_bartrend Value= 4 - Rising Slowly

08:50:43=Description: Current 3-hour barometer trend: 1 - Falling Rapidly 2 - Falling Slowly 3 - Steady 4 - Rising Slowly 5 - Rising Rapidly 6 - No trend info is
available

7 - Insufficient data to determine Bar-Trend

08:50:43>Wait opening PMCGui...
Wait.. opening PMCGui...08:50:54=

08:50:59=-0OPCUA server is NOT connected ]“P"
08:50:59=

Getld: 1001 - index:0 08:50:59=

New ZoomFactor: 0.25x0.25 08:50:59=




Some specific panels

/S - M1 (54 actuators, 3 for each
<. of the 18 M1 mirror sgments)

File Use -->|® CART |+¥| Reconnect ‘ Update at: 2023-01-25T14:53:14 | @

oo aa | FCART:
oclemp:| 19.69 | ocHumid: 53.44 Pos (uSteps)= 121678

ocLight: 0.0 ocNoise: 63.04

Ximea Panel [C] OPCUA_node_list

Open
T o= [ GetList
cose | RSN NN 6 && -
isRunning= false o [ CmaList . 3 : E _
mvErr= false BSEEN o1 (o) & [ ModeList = g & S - = 5 | = - N — -
SetPosition: | Default |v|[[60 | ALARM- false e 5 o g W : RN » =
=373 i : : L e S| . N = == MZ 3
Angle switchRightStatus= false 202320125T145103 B i : Les ) L A ( a Ct u a to rs)
) Jog switchLeftStatus= false _ 4 / : g5 = - S |
[ < J 1 L = J ’@T r— GetImg l AutoLoad i \ ; L g :
home Status= true | InftOnSwitch |
(_coronerpos ) | (ESTREN) (oo | (SN
Brake | Out || In | Brake Status= IN

Position= 4 - Temp: 9.94 Ctri_Is: On
982800 Status: 1 -Open

Error: 0 CMOC: no error

Image downloaded saved on ./conf/ocImage fits | Cir | Cr. | | Getinfo | [] PlotHistory

Optical Camera (IASF-MI, OAPD, OACT, OA Brera)
CCD camera (Ximea sCMOS, 37.7 Mpx) placed on the i
telescope focal plane to align the panels of M1. : T e -

[ ] OPCUA_node_list
0= ] GetList

0= [ SetList

0= ] CmdList

0= [/ ModeList

[] EnableGetTelemetry

P> -

Mirror_2

+ :
¢

e GoRel
ORel
s L 00 | | AMC_cs
[milt_X= || 0.0 Go | | S
frile_y= |[ 00 | 6o | <l ool
| Mirror_2 Motor 27 SaveParams
o |0ffset= 0.0 | ’ 0.0 ((;;:::sl |[]ngt: 0.0 I ”‘\

M Stop | Enable | Di“b'el [milt_X= 0.0 || 00 | oo | | |
-~ Enable Disable
H fey=00 ][ 00 | oo |
Motor_1
GoHome I Stop | M

_stop |
It] ffset= | ‘ - \
Stor Enable EnableA
= @ — —

Enable | e HomingAll | StopAll | Disable |




Some specific panels

Pointing Monitoring Cameras (Uni-PG)
CCD camera placed on the M2 support
structure used to monitor pointing and
tracking performances of the telescope

First light at Teide: Jupiter

e
File Set-—> e SQM1onASTRI1 |v || Last: null \
[ oPCUA_node_list
> 9 ceis Value [magnl:  |93.25038
o= [ SetList RawVal.[magn]: |36.76198
= .zl | 1000 | SO ae
PeriodCounts: 87275
Period [secl:  |63203.87 93.250
Temp. [°C]: 90.35830 SQM_Temp.

90.358

Reconnect]

[_| PlotHistory

% File Fits ICD AllSky ASTRI_1 702
- oPCUA_node_list || ; ¢
9 [ GetList

[ GET_PMC_STATUS |~

[} sET_Pmc_isoTsTAM |

[} sET_PMc_ERROR

[} GET_PMC_RAERR

[} sET_PMc_pECERR

[y ceET_PMC_aAzZERR

[} sET_PMC_ALTERR

[ sET_Pmc_TsTART

[y seT_PMC_TSTOR

[ sET_PMc_GET_RA

[} sET_PMc_cET_DEC

[ ceT_PMC_GET_AZ |+

4| l [ ’
|| PlotNodeHistory

=>2023-01-31T15:49:2
Aztmetny true ~
imgName: |~
! ]
imgPath: — ‘/ DSs9
status=7
izotztamp=2023-01-31 _
emor=
rsem=-99.9 .| Ref1
decen=-99.9 [ | Ref2
szen=-99.9 [ | Area
slten=-939.9 T
tztart=-99.9
tzfop=-99.9 —
_ |
[l I | * ]*
< > <] B > stetch: 002303 ZoomFct: 0.25 * 0.25 x=1436.0 - y=0.0 - z=1
@ rault Start 30 TExp (msec) [_] Continous __Getlma... AutoLoadImg GetlastIma... ‘
[v'] Dostrometry [v] DoPNG 30 : L)’conﬁ‘newlmageTesthits ‘

Delay (sec)

ErrorNo=32 [ ] Deletelmg DoFits




Mount Control System AIV SW

r@ SkyMap v1.0
Telescope: ASTRI-1
Latitude: 28.301
Az:349.77 EI:002.20 RA:219.95 Dec:062.01
Longitude: -16.508
Altitude: 2359.000
UTC Date: 2023-02-01
UTC Time: 17:31:53.484
MJD: 59976.73048
LST: 01:12:31.39
Source: Sun
Azimuth: 241.47
Elevation: 14.11
Time rise: 07:53:44.00
Time set: 18:45:39.00 L A

Source: Moon

NN

Azimuth: 072.61
Elevation: 27.89

Time rise: 15:04:37.00
Time set: 04:49:31.00
Phase: 86.47 %
Age: 11.16 days
Source: Target

Ra: 00:00:00.00
Dec: +00:00:00.00
pmRA: +000.000
pmDec: +000.000
parallax: +000.000
rv: +000.000
Mag: +000.000

select a category?
: MCS Context

INTERLOCKS

: MCS_ AZENC
: MCS DIAGNOSTIC
: MCS TIME INFO
: MCS MOTORS INFO
: MCS LIMIT SWITCHES
: MCS MOTION INFO
: MCS_POINTING INFO
: MCS CMD STATE
: MCS STATES
: MCS_ LOCKING PINS
: MONITORING
: MCS SET
: ALL
Enter your choice: 2

Astri AIV Mount Software

Start Azimuth Monitor

Start Elevation Monitor

1675266219185 |

1675272366416
1675272366416
1675272366416
1675272366416
1675272366416

(Y

180 (S)

Date:2023-02-01 Time(UTC):17:31:53.484 LST:01:12:31.39

i 1675272366416
1675272366416

McsinterlocksInfo
| Name

OVERRIDE_SAFETY_STATUS |
1118:26:01.258 [main] INFO a.t.AivMountSoftware - Command:info

NA | false |

| Units | Value |

1675272366416
1675272366416
1675272366416
1675272366416
1675272366416
1675272366416

| EL_HIGH |

| AZ_CW |

| EL_LOW |

| LYRE_STATUS |

| DOOR_LPC |

| EM_STOP_SERVICECAB |
1675272366416 | AZ_CCW |

| GATE_SWITCH |

| DOOR_BASE |

| AZ_STOW_PIN |

| DOOR_HPC |

| EM_STOP_MOBILE_PUSHBUTTON |

| EL_STOW_PIN |

|

OVERRIDE_SAFETY_STATUS | NA | false |

Some Panels of the Mount AlV Software

Key
Status
CurrentTelPos
BrakeStatus
CommmandedVel
CurrentSkyPos
CommandedTelPos

CommandedSkyPos

UTC Time
CurrentVel
Timestamp

Key
Status
CurrentTelPos
BrakeStatus
CommmandedVel

CurrentSkyPos
CommandedTelPos
CommandedSkyPos

UTC Time

CurrentVel

Timestamp

Stop Monitor

Stop Monitor

\EE

1
-85.64189374135444
true
-0.008765557323789435
4.358106258645563
-85.64189

0.0

17:27:08.296

0.0

1675272428296

\EE

1
71.1622600763851

true
2.892631939068401E-4
71.1622600763851
71.16226

0.0

17:27:08.440

0.0

1675272428440



ASTRI Mini-

View from Themis Telescope

Array

ASTRI-5

ASTRI-4

ASTRI-1

ASTRI-8

WERR

Mini-Array
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