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The Small-Sized single-mirror Telescopes (SST-1Ms) are designed to observe the gamma rays
within the TeV range. The two 4-meter diameter Davies-Cotton SST-1M telescopes are operated
at the Ondfejov Observatory of the Astronomical Institute of the Czech Academy of Sciences
near Prague. The telescopes use White Rabbit for time synchronization, enabling the detection of
coincident events in stereo mode to the performance. The telescopes are remotely operated via a
graphical user interface, which allows users to define the source list, execute calibration procedures
and monitor telescope subsystems during operation. Onsite data analysis is conducted after the
observation provides daily analysis results. The observatory is equipped with an atmospheric
monitoring system, including All Sky Camera, an infrared lidar (Ceilometer) and an environmental
monitoring system, ensuring accurate measurement of observation conditions. Additionally, the
optical point spread function, the pointing accuracy and calibration parameters of the telescope are
regularly checked to maintain proper operation and reliable data analysis. We present an overview
of the telescope hardware, the operation framework and the calibration scheme of the stereoscopic

system.
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1. Project SST-1M

The Single-Mirror Small-Sized Telescope (SST-1M) [1] is an Imaging Atmospheric Cherenkov
Telescope (IACT) jointly developed by institutions in Switzerland, Poland, and the Czech Republic
(Fig. 1-Top left). It combines a Davies-Cotton optical design with a SiPM-based camera and fully
digitizing electronics [3]. Designed for cost-effectiveness and easy maintenance, SST-1M is capable
to detect gamma-ray fluxes above 1 TeV. Its 5.6 m focal length and 4 m dish diameter (f/D=1.4) yield
a pixel size of ~0.24°, a 24° cut-off angle, and an effective field of view (FoV) of ~8.9°, despite
off-axis PSF degradation. The mirror surface area is 9.4 m?Z, reduced to ~6.5 m? after structural
shadowing and reflectivity corrections. Key characteristics are summarized in Fig. 1-Right.

Two SST-1M units, separated by ~155.2 m, are installed at the Ondfejov Observatory (~35 km
from Prague at 510 m.a.s.]) for stereoscopic commissioning and science operations. Initial pseudo-
stereoscopic (without White Rabbit network with limited timestamp precision) observations began
in April 2022, following the second telescope’s installation in March. In April 2023, White Rabbit
synchronization enabled full stereoscopic observations, confirming the system’s ability to detect
Very High Energy (VHE) gamma-ray sources.

Focal Length 5600 + 5 mm
14

Dish diameter 4m
Mirror Area (*) 9.42m?
Mirror Effective Area (¥) 6.47 m?
Hexagonal Mirror facets 780 £3 mm
Mirror PSF Dg, (requirement) 0.082° (8.1 mm)
Mirror PSF Dg, (measured) 0.028° (2.7 mm)
Telescope PSF Dy, (required) 0.25° (24.4 mm)
Telescope PSF Dg, (measured) On-Axis 0.082° (8 mm)
Camera dimensione (R/thickness) 810 mm /900 mm
Total pixel number 1296
Pixel linear size 23.4mm

] Pixel angular size 0.24°

GE) 8.9°

S PDE@470 nm, 8% X-talk (LCT/LVR) 23% / 54%
Sampling frequency 250 MHz
Maximum trigger rate (80/200 ns window) 12.5/5 MHz
Maximum readout rate (80/200 ns window) 22.6/9.4 kHz
Time Spread RMS <0.25ns
Telescope height pointing horizontally 4908 + 400 mm

® Telescope height pointing vertically 9828 + 400 mm

E Telescope length pointing horizontally 9098 mm

ﬁ Telescope width 3310 mm

§ Elevation range -16°-97° (£ 1°)

S "Azimuth range +280° (+1°)

5 Max, Min speed 1, 4000 rpm
Gear ratio 2800
Oscillation modes 28/3.4/38Hz
86t

Figure 1: Top left: One of the SST-1M telescope installed at the Ondiejov observatory near Prague. Bottom
left: SST-1M structure with its sub-systems. Numbered labels are referred to in the text. Right: The table
shows the main parameters of the SST-1M telescopes. The mirror effective area takes the reflectivity of
mirrors and the telescope structure shadowing into account.

1.1 Telescope structure

The structural configuration of the telescope, depicted in the computer-aided design (CAD)
model in Fig. 1,—Bottom-left is engineered through the integration of several key subsystems. A
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