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∑tel mirror area =
Small-sized 
telescopes

∅1 4.3 m
∅2 1.8 m

Medium-sized 
telescopes

∅ 11.5 m

Large-sized 
telescopes

∅ 23 m

The two arrays of the CTAO
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An observatory 
for ɣ-ray astronomy…
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Targets: astrophysical plasmas
and fundamental physics
• To be operated for 20+ years
• Open observatory, with about half of the 

time spent on non-consortium proposals
• Enhancements with respect to its 

precursors (HESS, MAGIC, VERITAS)
• sensitivity × 5-10
• energy resolution × 1.5-2
• angular resolution × 1.3-1.4 

     → see CTAO performance here

https://www.ctao.org/for-scientists/performance/


… proposed to be adapted 
for intensity interferometry
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Target: high-resolution
astrophysics of hot stars
• Model-independent stellar radii, empirical 

calibration of the H-R diagram (Teff, 
surface gravity), surface brightness color 
relations (impact on cosmic ladder?)

• Rotational oblatenesses, gravity 
darkening, dark spots, pulsation modes

• Equatorial disk geometry, stellar wind 
morphology, binary wind collision zones

Theme 1
Stellar parameters 
and evolution Theme 2

Surface distortion 
and structure

Theme 3
Mass loss and
stellar winds



Stage I instrumentation Stage II instrumentation

Credit: CTAO consortium (under internal review) / P. Saha
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Science reach
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Stellar populations within reach

Credit: CTAO consortium (under review) / A. Cifuentes

Stage I: 600 
OBA-type stars 
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Stage II: 10,000 
stars of all types

Stage I→II: mB > 5.5→7.5
T = 10h, σθ = 3%, dark night



Stellar populations within reach

Credit: CTAO consortium (under review) / A. Cifuentes

Stage I: 600 
OBA-type stars 

8

Stage II: 10,000 
stars of all types

Stage I→II: mB > 5.5→7.5
T = 10h, σθ = 3%, dark night



Stage I Stage II

Science reach - Stage I
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MAGIC + CTAO-LST1 (2026) 
under review 

PRELIMINARY

VERITAS (2025)

e.g. γ Cas (2nd mag)

https://veritas.sao.arizona.edu/the-science-of-veritas/veritas-results/582-sii-gammacas
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2nd mag. star simu. from CTAO-N
Luce et al. (2025)

Stage I Stage II

Science reach - Stage I

https://pos.sissa.it/501/736/


11

Stage I Stage II F-type star simu. (V=4.5)  at δ=0°

Credit: CTAO consortium (under internal review) / 
M. Fiori & L. Zampieri

Science reach - Stage II
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Stage I Stage II
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Science reach - Stage II



e.g. γ2 Velorum (2nd mag)

13e.g. Vela X-1 (7th mag)

Stage I Stage II

Science reach - Stage II



Implementation 
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CTAO-SII Stage I

Loss factor Noise enhancement
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Minor adaptations to the arrays

• Robotic narrow-band optical filters

• Raw data streaming from one 
photodetector per camera

• High-bandwidth data transfer

• Correlator

Credit: CTAO consortium (under review) / T. Hassan



Loss factor Noise enhancement

16

• Dedicated photodetectors

• Focal-plane corrective optics + 
very narrow-band optical filters

• Multi-channel (λ) setup(*)

(*) SNR ∝ (NbaselinesNchannel)
1/2 

with Nbaselines =  Ntel(Ntel-1)/2
Credit: CTAO consortium (under review) / T. Hassan

CTAO-SII Stage II
Further adaptations to the arrays



CTAO
β config.
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23 m

Credit: CTAO consortium (under review) / JB



CTAO
intermediate
config. ‘27
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23 m
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• Robotic narrow-band optical filters

• Raw data streaming from one 
photodetector per camera

• High-bandwidth data transfer

• Correlator

Credit: NASA/AS

→ deployed on LST-1 Cam (CTAO-N site)
→ validated in the integration hall of MST-NectarCAM

→ deployed on LST-1 Cam (CTAO-N site)
→ demonstrated in the integration hall of MST-NectarCAM
→ Optical design in progress for SSTs

→ deployed on LST-1 Cam (CTAO-N site)
→ IDROGEN development for MST-NectarCAM

→ GPU-based correlator validated on LST-1+MAGIC

Technology readiness 
Stage I implementation

LST

MST

SST

ASTRI
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Technology readiness 
Between TRL 4 and TRL 7: 
the so called Valley of Death

LST

MST

SST

ASTRI



21So far we didn’t learn so much from the AI mode…

LST

MST

SST

ASTRI
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LST

MST

SST

ASTRI

More to the point.



Next steps
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2026-27: pivotal years for CTAO 

24

Deploy Commission Early ɣ-ray 
Science



Looking to the future

• CTAO-South at Paranal (Chile) 
   → 10-20 km away from VLT and ELT

• CTAO-North at La Palma 
(Spain, Canary Islands) 

   → half a km away from GTC, 
        WHT, NOT, TNG
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The CTAO is currently under construction.
With kilometer-scale baselines and an unprecedented collection area,                          
the CTAO has the potential to be an exceptional interferometer in the 0.1 mas realm.
Busy and exciting path forward. 

The CTAO intensity interferometer
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