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SST-1M project

Consortium of research institutions from
Poland, Switzerland and Czech Republic

SST-1M was initially designed to be part of
The CTA Observatory.

It was reviewed and satisfied all the CTA
requirements. Another design was however
chosen during the ”harmonization” process.

Two SST-1M prototype telescopes were
relocated from Poland to the Czech’s
Republic and are being commissioned in the
Ondrejov Observatory (alt 500m).

Telescope 2
first light : 2022/02/28

Telescope 1
first light : 2022/03/16
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Instrument Overview

SST-1M telescope
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Instrument Overview

SST-1M camera : Digicam
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Instrument Overview

SST-1M Operation

Observations can be carried out entirely remotely
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Analysis Pipeline

SST-1M analysis pipeline

Analysis pipeline is heavily based on ctapipe and inspired by lstchain and
magic-ctapipe

Event reconstruction and classification is done using random forest trained
on Monte-Carlo
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Analysis Pipeline On site Calibration

Calibration from Dark runs

Photo-sensor’s response can be
estimated trough the
multi-photoelectron’s spectrum
produced by thermal photons.

Conversion factor from ADC counts
to photo-electrons is given by :

1−µ
g

g : gain
µ : X-talk

X-talk → modified Poisson law :

Pλ,µ(n) = e−λ−nµ × λ(λ + nµ)n−1

n!
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Analysis Pipeline On site Calibration

Calibration from Muons

Muons are known to be valuable
test beams for IACT’s astronomy

Typical ring images at the focal
plane
Light intensity from muons can
be derived analytically
Light intensity is proportional to
the ring radius

Optical efficiency is overestimated
in the MC (10 to 20%). This will
be adjusted in the next MC
production.
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Analysis Pipeline On site Calibration

Optical PSF

Mirrors are aligned using star’s
image on a target placed on the
LID

This target is also used to
build a pointing correction
model for the telescope’s
structures.

Optical PSF can also be
estimated with muon analysis

[credit : Miroslav Pech]
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Analysis Pipeline Monte-Carlo Simulation

MC-Data comparison

Data : taken at zenith angle
between 18° and 22°
MC : Proton spectrum at 20°
zenith angle

Time gradient :
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Analysis Pipeline Performances

SST-1M performances

Energy Threshold

∼ 1 TeV

Energy resolution at 5TeV

mono : ∼30 %

stereo : ∼15 %

Angular resolution at 5TeV

mono : ∼0.2°

stereo : ∼0.1°

Sensitivity (50h) :
mono stereo
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Analysis Pipeline Performances

SST-1M performances

Low altitude of the site lead to
an energy Threshold of ∼ 1TeV

Ongoing work to lower the
instrument threshold

Cleaning optimization
Trigger algorithm

SST-1M sensitivity
(50h at 20° zenith) :
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1st Commissioning result : Crab observation

Crab stereo observation

Observation in wobble (0.7° offset)

Data set zenith angles range from 35° to 45°
Crab is seen at 5.21σ in 2h38 of observation.

Main livetime limitation : bad weather.

Agreement between the MC prediction and the real data is good

The SST-1M stereoscopic system meets the performances derived from the
MC simulations
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1st Commissioning result : Crab observation

Conclusion & perspectives

The SST-1M meets the expected performances

Crab seen at 5.21σ in 2h38 at 40° zenith angle

We have data accumulated on other sources :
Mrk 421, 501, 1ES1959+650
NGC 1275 flare in winter 2023

New crab observation campaign will start soon

Future science prospect
TOO (Flaring blazar, GRB, GW NS merger..)
Extended sources (Pulsar halo, SNR)

Future of SST-1M telescopes ?

2 SST-1M alone can’t do much
Exploring new possibilities for observation sites, complementing
another γ-ray observatory,
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