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LST collaboration
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11 countries, 28 institutions 
LST is a large part of CTAO 
World-wide effort 
Costbook value: 15 M€ / telescopes 
(with FTE, no inflation…) 
4 LSTs in the north, 2-3 in the south?



Daniel Mazin The extreme Universe viewed in very-high-energy gamma rays, Kashiwa, January 2025 3

Picture from LST meeting in Prague, May 2024

The LST team
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LST Coordinators (North)

January 2025
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The telescope specs and 
expected performance
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LST coverage



Daniel Mazin The extreme Universe viewed in very-high-energy gamma rays, Kashiwa, January 2025 6

PMT Camera

Camera Support 
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Mirror facets
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Drive System

Calibration 
devices: 

Starguider, 
Calibration Box 

etc

Picture by Tomohiro Inada

The LST telescope
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`
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LST-1
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Stability of operation

• Reasons are manifold: experience of operators, stability of control 
software orchestration, software upgrades, need of reboots, network…
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LST-1 is taking data
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Data centers

• University of Tokyo provided an Onsite IT center for La Palma 

• Amount of data is large, and growing, need offsite data centers 

• PIC (Spain), CNAF (INFN, Italy) and CSCS (Switzerland) are working together to handle data
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La Palma Onsite Data Center

• IT container = Fujitsu system 
procured by the UTokyo 

• 5.7 PB disk space 

• 2000 cores 

• Sufficient for 4 LST + 5 MST 

• Commissioning Container = 
Operation control room, web servers, 
telephone, radio 

• Both are on LST-1 site, temporarily, 
until the CTAN Operations Building 
will be ready  

11



Daniel Mazin The extreme Universe viewed in very-high-energy gamma rays, Kashiwa, January 2025

Telescope Performance
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muon ring matching optical throughput flux sensitivity

Crab nebula SED Crab pulsar phaseogram

Abe et al. ApJ 956:80 (2023)  

https://ui.adsabs.harvard.edu/abs/2023ApJ...956...80A/abstract
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First scientific results:  
Geminga pulsar
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• P2: 8.9σ after 14 hours. Geminga has a very soft spectrum. The LST-1 result confirms an excellent 
performance in the 15-30 GeV regime, one of the main scientific drivers of LST 

• Compared with MAGIC: 6.3σ for 80 hours for P2 (MAGIC coll., A&A 643 (2020) L14)
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First scientific results: OP 313
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Slide from D. Green
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First scientific results: 
Galactic center
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Transient Observations

• Low energy threshold is a key for 
the extragalactic transient source 
detections 

• LST-own transient handler in place 

• Automatic reaction (repointing and 
data taking) to filtered alerts
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Statistics since December 2023
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GRB 221009A: hint and consequences

• Brightest-of-all-times GRB, 
z=0.1505 

• Took place during full moon 

• First LST observations (earliest 
among IACTs) are T0+1.33d 

• Challenging data analysis due to 
strong NSB 

• [ … ]  

• Filling the time gap between HAWC 
(day before) and H.E.S.S. (day 
after) 

• Emission and upper limits favor 
structured jet scenario, VHE gamma 
rays slightly favor outer jet origin
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Not released yet 
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CTAO LST Publications

• Published 

• LST-1 performance, ApJ 956 80 (2023) 

• MAGIC + LST1 performance, A&A, 680, A66 (2023) 

• LHAASO J2108+5157, A&A 673, A75 (2023) 

• LST-1 Star Tracking, A&A 679, A90 (2023) 

• Crab Pulsar, A&A 690, A167 (2024) 

• Accepted by journal 

• LST-1 Likelihood image analysis, A&A accepted 

• Submitted to journal 

• LST-1 RS Ophiuchi 

• In internal review process: 7
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https://iopscience.iop.org/article/10.3847/1538-4357/ace89d
https://ui.adsabs.harvard.edu/abs/2023A&A...680A..66A/abstract
https://ui.adsabs.harvard.edu/abs/2023A&A...673A..75A/abstract
https://ui.adsabs.harvard.edu/abs/2023A&A...679A..90A/abstract
https://ui.adsabs.harvard.edu/abs/2024A&A...690A.167A/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv241016042P/abstract
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Milestones achieved

• Critical Design Review (CDR) is closed 

• Foundation of LST-1 fixed 

• Active Mirror Control (AMC) boxes made European-CE conform 

• Unification of AMC boxes between LST-1 and LST-2-4 

• Cabinet to release brakes in emergency case installed 

• Fast repositioning commissioned (15sec with low wind) 

• And many for LST-2-4, see the following slides

19

Last 12 months
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180deg in 15s (low wind)

LST fast repositioning
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LST-2-4 in La Palma LST-4: start commissioning / AIV Q2 2025 
LST-3: start commissioning / AIV Q3 2025 
LST-2: start commissioning / AIV Q1 2026
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LST1

LST4

LST2

LST3

December 20, 2024
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LST North Schedule
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Version September 2024

Civil Works

LST-4

LST-3

LST-2
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LST-4 Dish and Lower Structure

23

03 May 2024
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LST-3 Dish and Lower Structure
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13 June 2024



Daniel Mazin The extreme Universe viewed in very-high-energy gamma rays, Kashiwa, January 2025

LST-2 Dish and Lower Structure
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12 August 2024
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LST4 Camera Arch Installation
22 August 2024

Camera Support Structure 
assembled

Lifting of  
Camera Support Structure

Camera Support Structure  
installed
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LST-3 CSS Installation
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17 October 2024
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LST4 start of mirror installation
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21 October 2024
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LST4 mirror installation: status 1 Nov, 2024
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LST4 mirror installation: finalized
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02 December 2024time-lapse Oct 21 - Dec 02
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Towards LST acceptance

• LST CDR (Critical Design Review) passed in 2020 and closed in 2024. This was a major 
effort by the team led by the Systems Engineering (Mimmo and Magda) 

• Focus now on closing of Open Items (SE + Technical Coordination Board) 

• Started seriously discussing Transition Plan from LST to CTAO 

• Verification and Validation of built telescopes 

• QA records, Manuals, HW and SW Configurations, Testing Procedures 

• CTAO starts helping with person power (3 people in La Palma) 

• Technical acceptance does not mean Handover, which depends on IKC agreements and 
budget to Operation and Maintenance from CTAO

31

Hot Topic
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• Technical acceptance does not mean Handover, which depends on IKC agreements and 
budget to Operation and Maintenance from CTAO
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Hot Topic

Open Items and System Engineering suffer  

strongly from lack of human resource 

We need to hire professional people  
dedicated to what is missing
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LST South progress

• MOUNT 

• Point of many discussions was where to include damping for Earth 
Quakes in Chile. Probably it will be inside the structure 

• Tender assigned to Company Consortium which includes Cimolai 
and OHB Digital Connect

• Kick Off at beginning of December done 

• OPTICS 

• Mirrors (open tender) assigned to Medialario 

• Actuators (open tender) realized in collaboration with UNIGE and 
DESY 

• AMC cabinet and cabling during 2025
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LST South progress

• CAMERA: exact copy of the LST-North cameras 
• Structure (open tender) 
• Auxiliary Systems (open tender) 
• PMT (open tender) 
• Board production (open tender) 
• Electronic components (open tender) 
• DRS4 procurement (open tender split in 16 direct assignments) 
• Integration building (open tender) 
• Module mechanical items at beginning 2025 

• AUXILIARIES 
• Camera Calibration Box (CCB) and Illuminator structures 

(direct assignment) 
• CCB components: open tender at beginning 2025 

• Software (higher level): open tender at beginning 2025 
• Telescope Calibration Box direct assignment at beginning 2025

34
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LST South progress

35

- Project Office nearly complete with essential roles (but it will be increased in 2025) 
- Most of the contracts started (at last!) 
- Schedule is tight but still valid (see it below)

As of November 2024
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Advanced Camera

• One major point of CTA was always that 
mirrors and cameras of the telescopes will 
need an upgrade along the 30 years of 
observatory’s operation time. 

• An ambitious work started a few years ago, 
led by UNIGE, to rethink and improve all 
aspects of the camera: light sensor, 
pixelization, trigger, readout. 

• After years of preparatory work, Silicon 
Photomultiplier camera for large 
telescopes has reached the critical mass 
in terms of people power required to go for 
an R&D program to realize a full scale 
prototype camera

• Fully digital camera readout has 
attracted interest across different research 
fields offering synergies with, e.g., LHC

• However, the Swiss institutes cannot do it 
alone. Team assembled from Switzerland, 
Japan, Italy and Spain from within the LST 
project will all need to deliver 
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Pre-amplifying ASIC

FADC ASIC

SiPM compatible Dragon board

Single pixel module

Low light level response with FANSIC

Buffer input

Buffer output (to ASIC)

ASIC’s response to 110 MHz input sine

FEB 28 channels

CTP test board for high-speed link
FADC to DAQ data throughput with 

RoCEv2 protocol

L1 trigger firmware tests Sensitivity ratio to stereo LST-1 and 4
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Conclusion / Outlook

• LST is a mature project, driving power of CTAO. 
• LST-1 in La Palma is performing according to expectations, early science results 

are plenty. 6 scientific publications in refereed journals, more in the pipeline 
• People power issues to finalize the telescope commissioning and provide needed 

documentation for CTAO acceptance
• LST-2-4 being installed in La Palma on schedule, commissioning /AIV starts next year 
• Upgrade of PMT to SiPM camera: looks very promising, expect boost in performance 

and duty cycle
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THANK YOU


