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Remarks
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• I will focus on LST-1, of course :)

• I will focus on the recent advance in LST-1 commissioning and open points
• for the first commissioning years, I will mention the main milestones
• I will try to highlight possible tasks that require the involvement of new people, 

if not too technical

• I will also mix in details about operations



Commissioning
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• In a few words, commissioning is needed to check that the telescope works as 
expected

• in the LST-1 specific case, we have also requirements from CTA that we need 
to fulfill since they need to accept the telescope

• Initial phase of the commissioning needed a high involvement of experts on site, 
dedicated to their corresponding subsystem

• This was followed by a phase where the experts involvement onsite reduced 
gradually, and data taking with the help of shifters (operators) increased

• Finally, in the last phase the data taking is regular (i.e. monthly data taking shifts 
are organized) and experts are on call during the night

• we are in this phase
• involvement of experts during the night should decrease with time as issues 

are understood and solved



Commissioning
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• The commissioning also helps to find critical points and may trigger a redesign of 
some components in order to e.g. increase safety, or to meet a requirement

• it provides “lessons learned” which are then also applied to the other LSTs

• It is also connected to the maintenance of the telescope: through commissioning 
one can e.g. fine tune the maintenance plan for a given component/subsystem



Timeline (not complete)
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10 October 
2018

Inauguration

December 
2018

First Light

2019
TCU available

Nov 2019
Crab Nebula 

campaign

Jan 2020
Regular data 
taking phase

Jan-Feb 2020
Crab pulsar 
campaign

Feb 2020
Storm

2020
COVID 

pandemic

Jul 2021
BLLac flare 
detection

Sep 2021
Volcanic 
eruption

December 2022
Detection of NGC 

1275 flare

Sep-Oct 2023
LST-1 ACADA 

campaigns

15th December 2023
LST-1 detection of 

OP313

Plan to finish 
commissioning of 

LST-1 at the end of 
2024

A lot of challenges in these 
5 years of commissioning



Missing items to end the commissioning
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• We have several open items, with different levels of priority, which we must close to 
end the commissioning. Discussed at the last LST Meeting in November 2023

• A board was created (Technical Coordination Board, TCB) to follow the progress on 
such items, and help/ping experts if needed for their finalization

• Alice Donini (chair), Daniel Mazin, Alessio Berti

• Different types of items
• software
• hardware
• maintenance
• safety
• compliance with CTA requirements to have the telescope accepted

• List started in August 2023, 10 items were already closed, 10 show good progress.

• In total ~90 items. Seems a lot, but the effort required is different, and some items 
are connected between each other



Missing items to end the commissioning
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LST-1 Commissioning status
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• Good progress in the last months, but slow

• The progress is slow because:
• there are several unfinished items
• the team is small
• partially, the same team is involved in both operation of LST-1 and in 

construction of LST2-4
• experts who have constraints in traveling to La Palma
• availability of different teams to be onsite for the same task (e.g. fast 

movement which require both drive and mechanics team)

• Despite this, a huge effort by experts and shifters to improve the stability of 
operations and at the same time progress with the commissioning

• tests are prioritized wrt data taking if related to commissioning
• feedback by shifters extremely important to spot issues and report to experts
• on the other side, many experts are available during the night to solve 

problems on the fly 



Data taking
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• Three major periods 
with no operations

• Almost 2000h of data 
taken with LST-1 
(alone or with MAGIC)

• Around 650h joint with 
MAGIC i.e. 1/3 of the 
time we observe with 
MAGIC

• Around 240h in Cycle I

NB: taken != usable, no 
quality cuts applied



Telescope availability
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• The aim here is to have at least 95% availability
• troubles at the end of summer (e.g. power cuts in P056)
• it reflects the stability of the subsystems and telescope control

• For 2023 on average 82.5%
• still work to do on stability of operations
• last months of 2023 look promising



Commissioning “schedule”/coordination
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• Regular data taking shift, plus experts coming for tests, maintenance, 
commissioning, LST2-4 etc. + companies



LST-1 Commissioning and duties
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• Coordinating the commissioning is not easy
• many tasks, involving both operations and maintenance
• it can also involve external companies

• Day to day activities (day or night) coordinated by Telescope Managers, Operation 
Coordinators, Schedulers

• external companies for works or maintenance
• institute teams onsite for commissioning, or again maintenance

• Experts should focus on finishing commissioning
• some task they currently have can be covered by non-experts (of course after 

a proper introduction supervised by the experts, if needed)

• For this reason, duties will be introduced (see also Martin’s slides)
• list under discussion, detailed definition of each duty ongoing



People power issue 
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• ~300 authors, but the number people coordinating and contributing in commissioning of 
different aspects of the telescope is low 



Examples of duties which can help for 
commissioning  
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• Daily checks
• check data quality and spot issues in data, report them to the experts

• Software maintenance
• different subsystems

• IT
• Sys admin help for ICRR for onsite IT
• IT network maintenance
• IT in Commissioning Container

• Structure monitoring

• Call for a new scheduler will be out soon (I wanted to do it before but could not)
• Needless to say, the schedulers are vital to schedule data taking, but also 

nightly tests requested by experts

• Possibly, also a call for deputy operations coordinator



Shifts and commissioning
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• Shifters operate LST-1 in 21 days shifts (3/4 people per shift)
• they take scientific data that can be used in publications (technical or scientific)
• they help debugging the telescope operation 
• ultimately, they help in the commissioning

• From this year, going to shift will grant a duty (2024 shift call is already complete)

• Discussion to start about “day shifters”, which can help in day tests/maintenance and at the 
same time gaining experience in operations



Summary
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• If you want to be involved in commissioning-related tasks, let us know via the Technical 
Coordination Board (lst-tcb@cta-observatory.org)

• we can point you to suitable tasks 
• we can put you in contact with the relevant experts

• If you are already in LST, we have weekly LST-1 commissioning meetings where we discuss 
the issues in operations and the progress for the different subsystems. If you are interested, 
join them!

• Joining the commissioning effort benefits everyone
• improves operation stability --> smoother data taking, better data quality and coverage
• sharing of tasks --> if more people are involved, the load on everyone decreases

• experts focus on commissioning, coordinators coordinate
• more people gain experience and knowledge about the telescope (the “bus factor” 

increases)

• The aim is to have (almost) a Swiss clock, working at the best of its possibilities
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