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Motivation

[NASA]
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Instant followup and 
continuous monitoring of 
GeV/TeV gamma-ray sources

Especially useful for 
transient events, often 
varying over days/hours/ 
seconds.

● AGN/Blazar flares
● Gamma-ray Bursts
● Binary Neutron Star 

mergers
● Novae!

...
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??

What kind of array setup 
would be suitable for an 

Australian IACT array?

We studied:

● Altitude
● 0m & 1000m

● Number of telescopes
● 1 to 4

● Size of telescopes?
● SST or MST

● Baseline?
● 80m to 277m

Telescope configuration
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Array Performance
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Results: Baseline distance

Wider baseline showed a 
big improvement in 
angular resolution, 
especially for 3+ telescope
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Results: Altitude

1000m altitude
0m altitude

1000m altitude showed 
a small improvement in 
energy threshold over 
0m but otherwise the 
differences were 
negligable 
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Results: Sensitivty band

50 hour differential sensitivity as a function of energy. Bands show range for different 
site altitudes (0m and 1000m) and baseline distances (80m to 277m).

This shows the range of 
sensitivities spanned by a 
4 MST setups at different 
altitudes (0m & 1000m) 
and with different 
baselines (139m & 277m)
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Results: Overview

50 hour differential sensitivity as a function of energy. Bands show range for different 
site altitudes (0m and 1000m) and baseline distances (80m to 277m).

MST arrays achieved much 
lower energy thresholds, 
as expected. 

Above the SST energy 
threshold the sensitivity 
starts to overlap.

Number and size of 
telescope are by far the 
most important factors.
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Sensitivity vs Time
Showing the dimmest 
source detectable at 5 
sigma for a given energy 
bin as a function of 
observation time

MSTs have an advantage 
over SSTs. The LAT on the 
Fermi satellite is shown 
for comparison
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Observation simulations
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Simulating a transient source

Intrinsic source
gamma-ray flux

Cosmic ray 
background

E

Apply EBL 
attenuation

T

Apply temporal 
decay

Multiply by 
observation time

Multiply by 
effective area

E

Obtain lightcurve
T

Integrate flux 
over energy bin
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TeV GRB

[ESA/Hubble]

● In 2019 MAGIC detected, for the first 
time ever, TeV gamma rays from GRB 
190114C, with redshift z ≈ 0.4

● In the window between 62 and 90 
seconds after the burst, MAGIC 
measured its EBL-corrected flux as

dN/dE = 1.95 · 10-7 E-2.17 TeV-1 cm-2 s-1

with an assumed temporal flux 
decay relationship of F(t)  t∝ -1.2

MAGIC Collaboration (2019) https://www.nature.com/articles/s41586-019-1750-x
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TeV GRB

Simulated lightcurves for 
GRB 190114C-like event

Reconstructed spectrum with 
intrinsic flux (solid) and flux after 
EBL absorption (dotted)
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Short GRB

[University of Warwick/Mark Garlick]

● In 2014 MAGIC observed a 
“short” GRB, likely the result of a 
Binary Neutron Star merger

● Scaling their model to their 
observed gamma-ray flux 
provides a flux of: 

dN/dE ≈ 4 · 10-13 E-1.8 TeV-1 cm-2 s-1

with a measured temporal flux 
decay relationship of F(t)  t∝ -0.8

MAGIC Collaboration (2014) https://arxiv.org/abs/2012.07193
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Short GRB

Simulated lightcurves for 
the short GRB 160821B
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Nova

[NASA]

● In August 2021, for the first time ever, 
H.E.S.S. observed TeV gamma rays 
from a recurrent nova eruption

● We fit the flux normalisation and 
temporal decay constants to Fermi-
LAT lightcurves and assumed a steep 
power law break above Fermi-LAT’s 
energy range, in line with preliminary 
information from H.E.S.S. 

Fermi-LAT Collaboration (2021) https://fermi.gsfc.nasa.gov/ssc/data/access/lat/msl_lc/

H.E.S.S. Collaboration (2021) https://www.astronomerstelegram.org/?read=14857

https://fermi.gsfc.nasa.gov/ssc/data/access/lat/msl_lc/
https://www.astronomerstelegram.org/?read=14857
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Nova

Simulated 
lightcurves for 
the eruption of 
the recurrent 
nova RS Ophiuchi
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Summary
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