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Giglietto – Resp. Nazionale MAGIC
Giordano – PI call NSF SCT
Bissaldi – SAPO member
Bissaldi – CTA INFN Science coordinator



3 main activities

• SCT (CTA)
• LST (CTA)
• MAGIC
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pSCT commissioning
• inauguration: January 17-18, 2019

• Mirrors and camera installed
• Drive system demonstration
• Camera ready to be turned on

• first light: January 23, 2019
• Optics alignment: full alignment in december 2019
• Crab campaign: Jan 18 – Feb 26 2020 
• Crab detection: announced on Jun 2, 2020
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MST
Single mirror
Davies-Cotton
~ 2k PMTs

SCT
Double mirror
Schwarzschild-Couder
~ 12k SiPMs

Signal:
γ-ray Shower 

Background 
proton shower

The Schwarschild Couder
Telescope (SCT)
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Camera Upgrade
• SMART ASIC will be hosted on a small PCB to be plugged directly to 

the SiPMs
• Production of 1000 ASICs for full camera - late 2020
• Designed and produced @INFN-Bari  tests to start soon
• A third version of the ASIC (Lfoundry) is foreseen to better match the 

required performance  design ongoing by F. Licciulli
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FEE modules
• Production of 200 modules funded by INFN
• Tender published, but delayed due to COVID19

• first modules probably produced within few months

• Software for QC validation of 200 modules – team lead by Di Venere L.
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SiPM Workshop: from fundamental research
to industrial applications

https://agenda.infn.it/event/17801/overview

90 partecipanti
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Calibration of the LST1 optical efficiency with 
muons
Muons are used to evaluate the optical efficiency
of the telescope
Muon analysis steps:
1. Muon identification
2. Muon efficiency fit

bottleneck of the procedure
⇒optimized with dedicated 

algorithms:
⇒Taubin fit, majority

 CTA requirement on muon flagging at camera level with 90 % efficiency
master thesis by R. PilleraF. Giordano - CdS 13 Luglio 2020 10



LST1 Crab campaign 2020 results: Crab nebula

Crab P2 peak detection using commissioning data already at 5.2 𝜎𝜎.
First pulsar detected with a prototype telescope of CTA.

Rubén López-Coto
30/06/20

Energy spectrum 11.4 h observation timePulsar phase plot

F. Giordano - CdS 13 Luglio 2020 11



Recentissima press release (09/07/2020)
https://home.infn.it/it/comunicazione/comunicati-stampa/4069-
magic-conferma-einstein-la-velocita-della-luce-nel-vuoto-e-
costante-anche-alle-energie-piu-elevate

GRB detection with 
MAGIC
Signed by:
L. Di Venere, N. 
Giglietto, F. Giordano 
and S. Loporchio

+ GRB detection with HESS
Signed by E. Bissaldi
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In prepatation
S. Loporchio in Turku for data analysis
and SED modeling
(corresponding author)
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Conclusioni

• Construzione SCT  - tutto 2021

• Analisi in LST1

• Analisi in MAGIC

• MoU LST-MAGIC per fare scienza congiunta



backup
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SMART ASIC
• 16-channel trans-impedance amplifier
• Bias + gain/shape adjustment
• DC current monitoring
• Prototype of second version tested - end 2019

16F. Giordano - CdS 13 Luglio 2020



pSCT commissioning
• Onsite commissioning and integration

• Installation of new flasher 
• Restructuring and simplification of data-taking software
• Characterization and understanding of temperature and rates
• First Crab observation in November
• Installation and initial testing of the time tagging system
• Optics fully aligned in December 2019
• First confirmed gamma ray event in January 2019

• First “handoff” to new observers for continued Crab observations
• Measurement of point spread function using current readings
• Measurement of position correction using current readings
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pSCT first light: January 23, 2019
• Central module removed
• Neighboring module disabled
• Optical system not yet aligned
• Uncalibrated camera data
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pSCT first light: January 23, 2019
• Central module removed
• Neighboring module disabled
• Optical system not yet aligned
• Uncalibrated camera data
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The Schwarzschild-Couder Telescope for CTA
• Schwarzschild-Couder dual mirror optics

Medium Size Telescope
• Dual mirror optics designed to cancel aberration 

and de-magnify images, to be compatible with 
compact high-resolution SiPM camera 

• Improved angular resolution
• Mechanical stability and mirror alignment 

are the main challenges.

• Integration and camera installation
• 9 FBK modules in top-right edges
• 15 Hamamatsu modules
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+ many others to be published

Signed by:
L. Di Venere, N. Giglietto, F. Giordano and S. LoporchioF. Giordano - CdS 13 Luglio 2020 21



Parameter comparison MC/LST1 data
Some of the muon identification parameters 
with January 2020 data of the LST1 Crab 
campaign optical efficiency evaluation

master thesis by R. Pillera

optical efficiency evaluation
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Crab events (sub-sample) after cleaning
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Pointing corrections
• Match current reading with the 

star field for that pointing/time
• The distance between the crab 

location and the center of the 
focal plane is the pointing 
correction

• Pointing correction is dependent 
on Azimuth and Elevation

• X and Y correction range from 0-
0.17 degrees

Gif by Massimo Capasso
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Presentation and press release at AAS meeting June 2. Please keep confidential before then.
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FBK NUV-HD3 SiPMs
• SiPM modules have been assembled in 4x4 matrixes

with wire bond
• No coating applied

• First 9 modules installed
• Matrices ready to assemble further 25 modules

• Technology transfer FBK-Lfoundry for mass production
• TSV technology will be employed

• Processed still ongoing
• It was estimated to be completed for second half of 2020
• Probably delayed due to COVID-19
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Camera upgrade
• 9 backplanes, for a total of 177 modules, 11328 pixels
• Upgrade of sensors and readout

• FBK SiPMs to be produced by Lfoundry, TSV technology
• First 150 SiPM matrix produced and assembled
• Tests ongoing @INFN Bari

• SMART ASIC for signal preamp – designed by F. Licciulli
• Version 2 produced and tested
• Preamp boards to host the ASICs designed – tests soon

• New FEE modules based on TC+T5TEA ASICs
• Prototypes tested
• Production delayed due to covid-19
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LST1 Crab campaign 2020 
results: performance

Differential sensitivity, and angular resolution -> approaching expectation
Energy threshold: ~150 GeV

Differential 
Sensitivity

Angular resolution

Energy 
threshold

Rubén López-Coto
30/06/20
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