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Cherenkov Telescope Array Observatory (CTAO)

Very-high-energy gamma rays generates electromagnetic cascades and Cherenkov emission in the atmosphere 

CTAO will observe the 20 GeV–300 TeV gamma-ray sky with ~100 telescopes of three designs 

The energies and arrival directions are reconstructed from  2D-projected Cherenkov angles 

The highest-energy band of CTAO, 5–300 TeV, is covered by Small-Sized Telescopes (SSTs)
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CTAO Northern & Southern Sites (Initial Configuration)

Wide energy coverage of 20 GeV–300 TeV with three telescope sizes 

Spread over a few km2 area to catch Cherenkov photons anywhere in the circle 

Construction phase to start with 4 LSTs + 9 MSTs (north) and 14 MSTs + 37 SSTs (south)
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CTAO North: La Palma, Spain

CTAO South: Paranal, Chile

LST

MST

SST
2 km



CTAO South in Paranal Chile (Jul 25, 2021)
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CTAO South in Paranal Chile (Jul 5, 2025)
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CTAO South in Paranal Chile (Jul 29, 2025)
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CTAO South in Paranal Chile (Sep 22, 2025)
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CTAO South in Paranal Chile (Oct 12, 2025)
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CTAO South in Paranal Chile (Nov 21, 2025)
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CTAO South in Paranal Chile (Dec 31, 2025)
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CTAO South in Paranal Chile (Feb 16, 2026)
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High-energy Frontier by CTA SSTs (Initial Configuration)

Covering up to 100–300 TeV is a key for PeVatron search 

Long observations of selected candidates (e.g., Gal. Center, microquasars) 

Observations under bright moon conditions will double the duty cycle
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Angular Resolution

Thanks to wide FOV (~8°) of MSTs and SSTs, and recent software development, 
CTAO South angular resolution will reach down to 0.01° at 100 TeV 

Discoveries by ALPACA (exposure) and SSTs (follow up and resolution) are expected
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Small-Sized Telescopes (SSTs)

Schwarzschild–Couder optical system 

‣ 4 m aspherical primary mirrors (segmented) 

‣ 2 m monolithic secondary mirror 
(monolithic) 

‣ ~0.15° PSF diameter over ~9° FOV 

Compact focal-plane camera 

‣ 2048 SiPM pixels to form 300 mm focal plane 

‣ 32 × 64-ch camera modules with dedicated 
ASICs 

‣ Large contributions from Nagoya University
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Camera Design

The same concept: 32 × 64-ch SiPMs to form the spherical focal plane, read and 
triggered by dedicated ASICs (TARGET series), and controlled by backplane 

After the experience of two prototypes, the design is being finalized now
15
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Camera Module

Started with the first TARGET ASIC (16-ch sampling and trigger), and 64-ch MAPMTs in 2009 

Latest module uses 4 × sampling ASIC (TARGET-CTC) and 4 × trigger ASIC (TARGET-CT5TEA) 

UV-sensitive and uncoated low-optical-crosstalk 64-ch SiPMs
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First SST Camera Prototype (CHEC-M)

TARGET 5 and multianode PMTs (MAPMTs) 

The very first CTA first light was achieved on a prototype optics in Paris in 2015
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Second SST Camera Prototype (CHEC-S)

TARGET 7 and SiPMs 

Test observation campaign with the Italian optics design was held at Mt Etna, Sicily in 2019 

Chosen to be the final SST design from 3 camera and 3 optics designs in 2019
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Recent SST Camera Activity

Populated only 8 camera modules out of 32 (“quarter camera”) 

Waiting for the full backplane board to be delivered in 2026
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Camera Integration at MPIK (Mar 2025)

2025



Another Campaign at Teide Observatory, Tenerife

Shipped the camera to Tenerife on July 8, 2025 

Two-week test observation campaign was held at the Tide Observatory, Tenerife 
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Mass Production and Beyond

Initial mass production of SST telescopes and site prep. started in 
2025 

First telescope to be built in Paranal in mid 2026 

Proto engineering camera (ECAMi) to be installed in Chile in 2026 

Engineering camera (SST Cam 1) and mass production will follow 
in 2026 and 2027 

Completion of 5 SSTs is expected in 2027, and 37 SSTs in 2029 

Full CTAO South configuration (37 SSTs + 14 MSTs) in 2030
21

On 5 June, a delegation from the CTAO SST Collaboration and the CTAO Central
Organisation’s Telescope team visited the facilities of the Italian company Dal Ben,
located in the Veneto region, to inspect the progress of the Small-Sized Telescope
(SST) electromechanical structures’ production. In a significant step forward, the
SST structures have now officially entered serial production following the approval of
their final design. 

The approval to enter the new phase came two months ago with the successful
completion of the Critical Design Review (CDR), a rigorous evaluation confirming that
the structure meets all technical and scientific requirements set by the Observatory.
The review, carried out by a panel of CTAO experts and external professionals, took
place in February 2025 and resulted in a broadly positive outcome, with only minor
adjustments required. These have since been resolved through close cooperation
between the SST Collaboration and the CTAO Central Organisation’s Telescope
team, allowing the serial production phase to start. 

Now, production is underway for the first batch of 10 SST structures, as part of a
contract awarded by INAF (Istituto Nazionale di Astrofisica) to the Dal Ben company
for the construction of a total of 25 units. At least one is expected to be fully
assembled later this year for testing at Dal Ben’s facilities. Meanwhile, the CNRS
(Centre National de la Recherche Scientifique) has issued a call for bids to assign a
second contract for the construction of an additional 12 SST structures, with the
contract award expected in the coming months. According to the current schedule,
the first SSTs are expected to be ready at the CTAO’s southern hemisphere array
site, CTAO-South, in Chile by the middle of next year, where the approved Alpha
Configuration foresees a total of 37 SSTs. 

The SSTs represent the smallest class of telescopes for the CTAO, optimised to
detect the most energetic gamma rays in the Observatory’s energy range, from 5 to
300 TeV. Standing nine metres tall and weighing 17.5 tonnes, each SST employs a
compact, dual-mirror Schwarzschild–Couder optical system. This design enables
excellent spatial resolution across a wide field of view while maintaining a small focal
ratio suitable for compact cameras. 

Each telescope includes a segmented 4.3-metre primary mirror, made up of 18
hexagonal elements, which reflects light onto a monolithic 1.8-metre secondary
mirror. The Cherenkov light is then focused into a camera where it is digitised and
processed. This dual-reflector system differentiates the SSTs from the Large-Sized
Telescopes (LSTs) and Medium-Sized Telescopes (MSTs), which use single-mirror
designs. 

The SST Collaboration is an In-Kind Contribution team for the CTAO, responsible for
developing the SSTs. It comprises research institutions and universities from
Australia, Brazil, France, Germany, Italy, Japan, the Netherlands, Switzerland, and
the United Kingdom. 

The production of the aforementioned first 10 telescopes are carried out with
contribution of the Next Generation EU funds within the National Recovery and
Resilience Plan (PNRR), Mission 4 – Education and Research, Component 2 – From
Research to Business (M4C2), Investment Line 3.1 – Strengthening and creation of
Research Infrastructures, Project IR0000012 – “CTA+ – Cherenkov Telescope Array
Plus”.
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On 2–3 December, the CTAO Central Organisation’s Telescope team visited the
facilities of the Italian company Dal Ben, located in the Veneto region, to conduct the
Test Readiness Review (TRR) for the electromechanical structure of the Small-Sized
Telescope (SST). After the CTAO SST Collaboration completed the integration of the
first SST telescope at the facility, which includes a mechanical and electrical model
of the camera, this review represents a key milestone, determining the telescope’s
readiness for the start of factory testing.

With the positive TRR outcome, the SST Collaboration team immediately proceeded
to factory testing, which will run until the end of January 2026. At the end of the
testing program a Pre-Shipment Review (PSR) will be held to clear the shipment of
the first telescope to the CTAO-South site in Chile, which is expected between
February and March 2026. If all goes as planned, the telescope will be integrated on
site between late May and early June.

This accomplishment is the culmination of the SST Collaboration’s steady progress
over the past year. After completing the telescope’s Critical Design Review in
February 2025, which confirmed that the structure meets the technical and scientific
requirements set by the Observatory, the serial production of 14 SST structures was
initiated. This is the first part of a contract awarded by INAF (Istituto Nazionale di
Astrofisica) to the Dal Ben company for the construction of a total of 25 units. The
approved Alpha Configuration foresees a total of 37 SSTs. 

The CNRS (Centre National de la Recherche Scientifique) has assigned a contract
for the construction of the remaining 12 SST structures to an industry group led by
Dal Ben SpA, including its French subsidiary Dal Ben SAS. Activities started in
September 2025, and telescope production will occur in two phases through early
2027: the first telescope structure, as a qualification model for the tender, then the
additional eleven structures. Preparations for procurement and the manufacturing is
under way, which will start after the current factory testing of the first SST.

The SSTs represent the smallest class of telescopes for the CTAO, optimised to
detect the most energetic gamma rays in the Observatory’s energy range, from 5 to
300 TeV. Standing nine metres tall and weighing 17.5 tonnes, each SST employs a
compact, dual-mirror Schwarzschild–Couder optical system. This design enables
excellent spatial resolution across a wide field of view while maintaining a small focal
ratio suitable for compact cameras. 

Each telescope includes a segmented 4.3-metre primary mirror, made up of 18
hexagonal elements, which reflects light onto a monolithic 1.8-metre secondary
mirror. The Cherenkov light is then focused into the camera, which is being
developed by an international team led by the MPIK (Max-Planck-Institut für
Kernphysik), where it is digitised and processed. This dual-reflector system
differentiates the SSTs from the Large-Sized Telescopes (LSTs) and Medium-Sized
Telescopes (MSTs), which use single-mirror designs. 

The SST Collaboration is an In-Kind Contribution team for the CTAO, responsible for
developing the SSTs. It comprises research institutions and universities from
Australia, Brazil, France, Germany, Italy, Japan, the Netherlands, Switzerland, the
United Kingdom and the USA. 

The production of the aforementioned first 14 telescopes are carried out with
contribution of the Next Generation EU funds within the National Recovery and
Resilience Plan (NRRP), Mission 4 – Education and Research, Component 2 – From
Research to Business (M4C2), Investment Line 3.1 – Strengthening and creation of
Research Infrastructures, Project IR0000012 – “CTA+ – Cherenkov Telescope Array
Plus;” Cup: C53C22000430006.
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CTAO Central Organisation and SST Collaboration representatives pictured with the SST at the Dal Ben facility in the Veneto rergion,
Italy. Credit: INAF/G. Tagliaferri

Small-Sized Telescopes Pass
Readiness Review to Proceed to
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Paranal, Chile, 17 December 2025 — Representatives from the Cherenkov
Telescope Array Observatory (CTAO), the European Southern Observatory (ESO),
and governmental authorities gathered today to celebrate the official
groundbreaking of the CTAO’s southern site, CTAO-South. After years of successful
site preparations, the event marked the beginning of construction on the telescope
foundations, paving the way for the first telescopes to be completed by the end of
2026. The CTAO will be the world’s largest and most powerful observatory for
gamma-ray astronomy, and the first to be built in the Southern Hemisphere. With it,
Chile will open a new observational window, exploring the Universe at the highest
energies.

The ceremony began at ESO’s Paranal Observatory with opening remarks
from Thomas Klein, ESO Director of La Silla Paranal Observatory, followed by
speeches made by Stuart McMuldroch, CTAO Director General; Xavier Barcons, ESO
Director General; Francisco Colomer, Chair of the CTAO ERIC Council, as well as
political authorities, including Ricardo Díaz, Governor of the Antofagasta
Region; Valeska Molina, Regional Secretary of the Ministry of Science, Technology
and Innovation for Antofagasta Region; and Alejandra Pizarro, Director of the
National Agency for Research and Development (ANID). The event also brought
together international partners from the Chilean scientific community and industry,
along with CTAO and ESO staff that joined the celebration of this major milestone in
the project’s development. 

During his remarks, McMuldroch expressed his excitement for this moment,
a culmination of years of dedication and international collaboration. “Thanks to the
commitment of our partners from around the world and the support of ESO as our
hosts here in Chile, we are now turning a vision into reality as construction begins on
what will be the most advanced gamma-ray observatory on Earth.” 

“We are happy to welcome this innovative facility to ESO’s family. It’s our pleasure to
see the start of construction of the southern site of this powerful observatory here
at Paranal in Chile’s Atacama Desert — a place with the most pristine skies on Earth.
This groundbreaking is a huge milestone for both CTAO and ESO, but also for Chile
as this new facility will strengthen the country’s position as a global hub for
astronomy,” said Barcons in his speech. 

Following the ceremony, participants moved to the CTAO-South site, located 10
kilometres southeast of Paranal in the Atacama Desert, for a symbolic onsite
celebration. There, Volker Heinz, CTAO Construction Programme
Manager, welcomed the attendees to the site and then the representatives buried a
time capsule containing items from Chile and partner countries around the world,
symbolising how the work undertaken in Chile will contribute to scientific progress
on a global scale. The capsule also included scientific
items representing the ultimate goal of the telescopes now under construction: to
advance our understanding of the Universe and expand human
knowledge.  A commemorative plaque, set upon nearby
stones, now marks the location of the buried capsule, beside the future telescope
area. 

The CTAO, ESO, and Chile signed agreements to have the CTAO southern array
hosted at ESO’s Paranal Observatory in 2018. “Paranal is a unique place in the world
to study the Universe,” highlighted Heinz during his welcoming speech at CTAO-
South, explaining that Paranal is already home to ESO’s VLT — a key instrument in
the discoveries recognised by the 2020 Nobel Prize in Physics — and the ESO’s
Extremely Large Telescope that can be seen under construction in the distance from
CTAO-South. “The Atacama Desert now welcomes another world-leading facility,
and, in just one year, we expect to have here CTAO telescopes providing the first-
ever observations of the gamma-ray sky from Chile.” 

To cover its broad energy range — from 20 GeV to 300 TeV, billions of times more
energetic than visible light — the CTAO will employ three types of telescopes: the
Large-Sized Telescopes (LSTs), the Medium-Sized Telescopes (MSTs), and the
Small-Sized Telescopes (SSTs). The current configuration for CTAO-South includes
more than 50 telescopes. To give the CTAO a complete view of the night sky, it will
have two arrays of telescopes located in both the northern and southern
hemispheres. The CTAO-South site in Chile, in tandem with the CTAO-North site in
La Palma, Spain, will revolutionize our view of the high-energy Universe. 

With its unprecedented sensitivity and precision, the CTAO will help address some of
the most fundamental questions in astrophysics. Its research will focus on three key
areas: understanding the origin and role of relativistic cosmic particles; probing
extreme environments such as black holes and neutron stars; and exploring the
frontiers of physics by searching for dark matter and testing the limits of Einstein’s
theory of relativity. In addition, the CTAO will play a key role in multi-wavelength and
multi-messenger astronomy in the coming decades, providing essential gamma-ray
data to complement observations across the entire electromagnetic spectrum and
from other cosmic messengers such as neutrinos and gravitational waves. 

The CTAO is also a Big Data project, expected to generate hundreds of petabytes of
data each year (around 12 PB after compression). Committed to the principles of
Open Science, it will be the first gamma-ray observatory to operate as an open,
proposal-driven facility, providing public access to its high-level scientific data and
software products. Ten per cent of the observing time at CTAO-South is reserved for
Chilean scientists, guaranteeing that Chile, as host country, gains direct scientific
returns and strengthens its own research capacities through the Observatory’s
presence. 

As construction begins in the Atacama Desert, today’s ceremony symbolises not
only a technological milestone but also a shared commitment from Chile and the
international community to push the boundaries of what we know about the most
energetic and mysterious corners of the Cosmos. 
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From Left: Thomas Klein, Director of the ESO La Silla Paranal Observatory; Ricardo Díaz, Governor of the Antofagasta Region; Alejandra
Pizarro, Director of the National Agency for Research and Development (ANID); Stuart McMuldroch, CTAO Director General; Xavier
Barcons, ESO Director General; Valeska Molina, Regional Secretary of the Ministry of Science, Technology and Innovation for
Antofagasta Region; Francisco Colomer, Chair of the CTAO ERIC Council; and Volker Heinz, CTAO Construction Programme Manager

Groundbreaking Ceremony Marks the
Beginning  of CTAO-South Array
Construction in Chile 
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On Thursday, 12 March, Anna Maria Bernini, the Italian Minister of University and
Research, travelled to ESO’s Paranal Observatory in the Atacama Desert, Chile. Her
visit included tours of ESO’s Extremely Large Telescope (ELT) and CTAO-South,
the CTAO’s telescope array site in the southern hemisphere. She was accompanied
by a small delegation that included Valeria Biagiotti, Ambassador of Italy to Chile,
and Roberto Ragazzoni, President of the National Institute for Astrophysics (INAF). 

Minister Bernini, who was in Chile for the inauguration of the country’s new
President, was welcomed by ESO Director General Xavier Barcons to explore the
ELT facilities. The delegation then proceeded to the CTAO-South site, where they
were greeted by the CTAO’s local team, who guided the visitors and detailed the
rapid progress of the ongoing construction. The landscape
has undergone a dramatic transformation since a major contract was signed in
July 2025 between ESO (on behalf of the CTAO) and a consortium of Chilean
companies for the construction of roads and telescope foundations. The foundation
work is now well advanced, and the site is preparing to receive its first telescope
structures in the coming months. 

Italy is a founding member of the CTAO ERIC and the hosting partner of the CTAO
Headquarters in Bologna, Italy. The Italian scientific community plays a key role in
the Observatory’s development, particularly by leading the development of the
Small-Sized Telescopes that will be deployed at the CTAO-South array. 
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From left to right: Gianluigi Consoli (Directorate General for Internationalization, MUR), Massimo Rubechi (Head of Cabinet, MUR),
Bernhard López (CTAO-South Systems Engineer), Xavier Barcons (ESO Director General), Anna Maria Bernini (Minister of University
and Research), Roberto Ragazzoni (INAF President), Valeria Biagiotti (Ambassador of Italy to Chile), and Colonel Francesco Tanda
(Military Attaché in Buenos Aires). Credit: MUR.

Italian Minister of University and
Research Visits the CTAO-South Site in
Chile 
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