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Figure 1: Sky coverage of 
a CTR-like network of 
IACTs. Sites could include 

MAGIC ( ■ ), H.E.S.S. ( ▲ ), 

VERITAS ( ● ), and CTA-

South ( □ ). The necessity 
of an Australian site ( ? ) is 
readily apparent.

Wider spacing, from 139m to 277m, 
improved angular resolution twofold to 
~0.07° & ~0.05° for 3-4 SSTs and 
MSTs. MST sites had ~5× larger 
effective area over equivalent SST sites,  
~105 - 106 m2 above 0.4 TeV. Altitude 
had a small effect, with slightly better 
energy thresholds at 1000m.

Sensitivity saw significant improvements 
with more telescopes (Fig 2). For a 
comparison, two MSTs had comparable 
sensitivity to TeV energies as four SSTs, 
and were much more sensitive to the 
lower energies of most transients (Fig 3).

Results

Figure 2: 50 hour differential sensitivity vs energy for varying numbers of telescopes, comparing 
MSTs and SSTs. 277m baselines, 0m altitude, cuts optimised for sensitivity. H.E.S.S. II is also shown*

Figure 3: Differential sensitivity vs observation 
time for 2 MSTs and 4 SSTs. 277m baselines, 
0m altitude, cuts optimised for sensitivity. 
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The Idea
The Cherenkov Telescope Ring (CTR) is 
an idea to form a network of Imaging 
Air Cherenkov Telescopes (IACT) 
around the globe to study gamma 
rays in the GeV to TeV regime. Using 
only six telescope sites, the Cherenkov 
Telescope Ring would have rapid 
follow-up on almost any point in the 
sky at any time. Establishing a site in 
Australia will be crucial (Figure 1).

Sources could be continuously 
observed as their visibility passes from 
one telescope site to another. This is 
especially useful in the wake of 
transient events. The use of Imaging Air 
Cherenkov Telescopes  would provide 
detections in the TeV regime at 
timescales as short as minutes.

The CTR would contribute to the study 
of highly variable sources (X-ray 
binaries and flat-spectrum radio 
quasars), rare events (orphan 
gamma-ray flares and fast radio bursts) 
and multi-messenger astronomy 
(gravitational waves and neutrinos).

Establishing an Australian IACT site 
comes with many considerations. To 
compare how potential sites might 
perform, small groups of telescopes 
were simulated observing millions of 
extensive air showers from gamma-
rays and protons.

Sites were compared at 0m and 
1000m altitudes with 1 to 4 telescopes 
spaced from 80m to 277m apart. The 
Small Sized Telescope (SST) and 
Medium Sized Telescope (MST) 
designs from the Cherenkov Telescope 
Array were used (image to right).
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