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CTAO: next-generation Cherenkov 
Telescope Array facility

• Originally envisioned: ~ 100 
telescopes of 3 different sizes

• Alpha configuration (defined 
2022): 64 telescopes 

• Expected to improve sensitivity by 
~ factor 10 compared to existing 
facilities (H.E.S.S., MAGIC, 
VERITAS)

• Extend energy coverage: ~ 10 GeV 
- >100 TeV



CTAO South
Paranal, Chile

CTAO North
La Palma, Spain

Headquarters
Bologna, Italy

Science Data Management Centre
Zeuthen, Germany
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See talk by Alicia 
López Oramas



14 MSTs
37 SSTs

+
2 LSTs + 
5 SSTs
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CTAO-Southern Array
Located at Atacama Desert, Chile
Alpha configuration + CTA+



Expected Sensitivity

Alpha configuration + CTA+
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The CTA+ program

• CTA+ is an Italian program funded by PNRR to enhance the CTAO infrastructure of 
the CTAO southern array

• ~ 70 M€ to be spent in 36 months (KO in 01/01/2023 – end 31/12/2025)
• INAF leadership with co-participation of INFN and several Universities
• Main goals:

• Enahnce CTAO southern array at the lowest (< 100 GeV) and highest (> tens 
TeV) energies

• Improve multi-messenger facilities for a better synergy with CTAO
• Science and outreach program with CTAO
• R&D activities: new detectors for Cherenkov telescopes or complementary
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1.14 M€ ~56.18 M€ ~6.95 M€ ~3 M€ ~2.2 M€ ~2.1 M€

6 Nodes
27 WPs
93 Tasks
114 Deliverables
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PDR was concluded after an accurate and deep analysis of the project

Foundations design is going to be used by CTAO 

for having a quotation by the company winning 
the bid for the realization of civil works at the 
SouthSite.
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May19, 2025

Handover to Tender 2 foreseen within the first half of July 2025.
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Shipment to Catania is foreseen on September 17, 2025
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Other PCBs:
• Completed production and assembly of 10 clusters

• QC tests started @INFN-Bari, setup to be replicated in Cupersafety
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Work is ongoing and will be completed in July, in the meantime:

• standard lab equipment to be purchased

• integration and Test workflow to be defined
• minimum set of acceptance tests to be defined
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Small-Sized Status - Status We are in Production Phase:
• 1st Telescope commissioned 

by 2026
• firsts 5 by 2027
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➢ The CTA+ program also includes many outreach and
science communication activities, with events for
the general public, but above all with activities for
students and training for teachers to bring them
closer to the fascinating world of gamma rays and
astroparticle physics.

➢ Among all these activities, I will briefly describe two
courses dedicated to Italian high school teachers,
also using the Cosmic Ray Cube telescopes,
founded by CTA+ program

CTA+ outreach program
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From 10 to 13 December 2023, 17 secondary
school teachers from all over Italy attended the
"Discovering Cosmic Rays" a course at the Gran
Sasso National Laboratories.

The 2.5-day residential course was an opportunity
to learn more about the fascinating topic of
cosmic rays and gamma rays, the experiments
that observe them and the messages they can
bring us from space.

Discovering cosmic rays” for in-service

high school physics teachers



During the practical sessions, participants were actively involved
in building a muon telescope, performing a muon flux
measurement and analysing the data. A lot of space was given to
the development of learning pathways in order to have a concrete
and usable output.

The aim of the course was to provide an overview of the subject matter, enabling participants to
familiarise themselves with the activities, experience them first hand and build on their prior
knowledge and skills, thus facilitating immediate implementation of the activities in the classroom.
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Teachers building the CRC during the course at LNGS
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Second Teachers' Course: 8-11 September 2024 - Department of Physics and Astronomy, University of Padua.

➢ The 2.5-day residential course was
attended by 30 high school
teachers and aimed to introduce
them to the topic of gamma rays,
the experiments that observe them
and the astronomical sources that
produce them.

➢ During the practical sessions, the
participants used an online
astronomical portal "firmamento"
to obtain data from the latest
astronomical observatories.

➢ Some data analysis activities were
then proposed and carried out in
small groups.

See talk by Antonio Iuliano
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International cosmic day 2024 1200 students in person and 1300 online
for 24 INFN Divisions 

PCTO started at ICD 2024 in Naples (120 students)
Firmamento and CRC analysis by high school classrooms
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During the 4 days of Futuro Remoto we 
organised a treasure hunt involving more 
than 200 students and dozens of visitors.
By retrieving 4 clues and composing a 
password, participants could access an 
escape room where they could, through 
virtual reality and immersive videos, solve 
questions to discover the gamma sky and 
how to observe it.
The participating teams had to identify 4 
different locations, scattered around the 
Futuro Remoto site, run by researchers and 
each characterised by a particular activity: 
Cosmic Ray Cube, CTAO and CTA+, LST and 
ASTRI. 

Gamma… hunting
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Comicon - May 1-4,  2025 - Napoli
At Comicon 2025, visitors were able to experience the virtual reality developed with CTA+ and
use the visors to discover the Cherenkov Telescope Array Observatory.
During the activity, visitors were 'teleported' to 2035, the year in which the observatory is
scheduled for completion. They were able to walk among the telescopes, observe them life-
size, and learn about their technology and operation through interactive games.
In addition, through the ‘Cosmic Ray Cube-CRC’ muon detector and its ‘Cosmic Ray Live’ app,
they were able to observe the passage of cosmic muons live.
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Conclusions

➢ CTA+ will improve the performance and the scientific outcome of the CTAO-South array
➢ The larger and most ambitious goal of the CTA+ Program is  to realize two LSTs and 5 SSTs in the CTA south site 

in about three years by following an end-to-end approach. 
➢ The two  telescopes will be realized following the same baseline design of the northern LSTs, apart fromthose 

changes needed to fulfill the environmental specifications of the southern site and further reduce the 
construction risks and costs. 

➢ The production of the auxiliaries, cameras, mirrors, and mechanical structures is realized through large 
industrial contracts supervised by the CTA+ management with the support of the LST Collaboration and CTAO. 

➢ Some international partner countries in the LST Collaboration also provide in-kind contributions to the 
realization of part of the telescopes.

➢ R&D program for future CTAO detectors and ancillary instrumentations
➢ The science and outreach programme is well-improved.



Questions?
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