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History of IACTs 

SAO/Arizona – Whipple Observatory (early 1980´s) 
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History of IACTs 



Major TeV observatories

VERITAS
4 Medium-Sized Tel. ('MSTs')

2007: Full operation 

2009: Relocation of T1

2012: PMT upgrade

HAWC
Particle-detector water tanks (2015)

MAGIC
2 Large-Sized Tel. ('LSTs')

2003: MAGIC-I

2009: MAGIC-II

2012: PMT upgrade

H.E.S.S.
4 MSTs (2003) 

+ 1 LST (2012)

LHAASO
Particle-detector water tanks 

+ 18 Small-Sized Tels (‘SSTs’)

since 2018
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The CTAO 

Current view of the gamma-ray sources in the sky 
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The CTAO 

Its time for CTAO ! 

CTAO will be the major facility 
in high-energy and very high-
energy photon astronomy over 
the next decade and beyond.  

• beat the sensitivity level of current instruments by 

one order of magnitude at 1 TeV, 

• boost detection area providing access to the 

shortest timescale phenomena, 

• improve angular resolution and field of view to 

image extended sources, 

• energy coverage from 20 GeV to 300 TeV (reach 

to high-redshifts and extreme accelerators), 

• provide access to the entire sky, with sites in two 

hemispheres.  

Aiming....  
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The CTAO 

• The CTAO Consortium includes 1,500 
members from more than 200 institutes 
in 31 countries.  
 

• the CTAO concept was developed more 
than a decade ago and have been the 
driving force behind its design. 
 

• Estimated cost of 400 MEuro. 
https://www.ctao.org/partners/ctao-consortium/ 
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The CTAO 

Brazil in the CTAO 
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The Science of CTAO 

 Theme 1: Cosmic Particle Acceleration  
 How and where are particles accelerated? 

 How do they propagate? 

 What is their impact on the environment? 

 

Theme 2: Probing Extreme Environments  
 Processes close to neutron stars and black holes?  

 Characteristics of relativistic jets, winds and 

explosions?  

 Cosmic voids: their radiation fields and magnetic 

fields  

 

Theme 3: Physics Frontiers  
 What is the nature of Dark Matter?  

 Is the speed of light a constant? 

 Do axion-like particles (ALPs) exist?  
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From the science case to the design

multi-TeV
PeVatrons
Star-forming 
regions

TeV
EBL
Surveys
Morphological 
studies
Dark matter
UHE neutrinos

Extreme blazars

Sub-TeV
GRBs
Transient sources
AGNs
Cosmological 
sources
Pulsars

Grav. waves

CTA Science and Design

© R. Zanin
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CTAO Design 
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CTAO Design 

4 LSTs + 9 MSTs 
(alfa configuration) 

37 SSTs + 14 MSTs  (alfa configuration)     
+ 2 LSTs ($$ secured) 
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CTAO Design 

Sensitivity of the instrument 
CTAO performance (Alpha Configuration)

From 10-12 to 10-13 erg/cm2s 
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a-configuration 
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Large Size 
Telescopes 
(LSTs) 

4 LSTs at CTAO-North 

(2 in south site at CTAO+ phase) 

• LST-1 has already been build and is operational. 

• CBPF team (Ulisses B de Almeida) contributed to 
all phases. 

• CBPF has contributed with 500 kBRL funding 
through mechanical technology for the Active 
Mirror Control (AMC) system. 

• Specifications: 

• 23m diameter – effective 370m2 

• 45m / 100tons  

• Only 20s pointing 

• Designed to high sensitivity at 20 – 150 
GeV  

16 



CTAO under construction 
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Small Size 
Telescopes 
(SSTs) 

• 37 SSTs at CTAO-South 

• SST design has been approved (and closed) by 2023, 

• It has the ASTRI-MA telescopes as optical/mechanical prototypes, 
which are already under implementation and partially operational. 

• CHEC camera has been commissioned for CTAO design.  

• More info about ASTRI-MA by Elisabete de Gouveia Dal Pino´s talk. 

• Specifications: 

• 4.3m diameter – effective 5m2 

• 9m / 7.3tons  

• Fast image processing: 128-frame movies, with each frame 
lasting one billionth of a second 

• Designed to high sensitivity at 5 – 300 TeV  



CTAO under construction 
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Brasil in the SST-CTAO Program: 

 

• Currently:  approx. 60 members in 
CTA-BR, being 30 related to the SST 
(IAG-USP, EACH-USP, Mackenzie, 
UFABC, IFUSP, CBPF) 

 

•  Budget : approx. 1 Million US$  
(secured from 2023/Thematic Project 
FAPESP) 

  

• Main contribution: AIV phase  

Brazilian team, as codeveloper of the 
SST mechanical and optical design, will 
take part on the assembly, integration 
and verification phase of the SSTs at 
the CTAO-South array 
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CTAO under construction 
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CTAO South infrastructure is underway 



CTAO under construction 
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Schedule 
SSTs 

 
• Budget is fully secured for 

the construction, 
installation and testing of 
the 37 telescopes (alfa 
configuration) 
 

• FAPESP Thematic Project 
as part of this. 
 

• 5 SSTs to be built in 2025 
(contract signed) 
 

• Final set to be delivered 
by 2029 



Conclusions 
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• CTAO will be the largest gamma ray observatory on Earth  
 

• It will be a Leading facility for the over a decade (or more)  
 

• 2 sites: North (Canary Islands) and South (Chile/Atacama desert) 
 

• Construction in undergoing (1 LST already operational) -> alfa config. next 
5yrs 
 

• Brazil takes part on all three telescope designs, and our community will have 
access to the data (including the KSPs) 
 

• Key Science covers  
 cosmic ray acceleration and propagation  
 high energy processes in astrophysical objects  
 testing current theories of particle physics  



www.ctao.org 

Thank you 
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Photon versus CR shower 



CTAO under construction 
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Schedule 

alfa configuration: 2029/2030 


