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INTRODUCTION 
Small-size telescopes (SSTs) are conceived 
to cover the highest energy range of CTA 
observatory between a few TeV and 300 TeV. 
A Polish-Swiss consortium has recently 
built a prototype mechanical structure of the 
single-mirror Davies-Cotton telescope (SST 
-1M; Fig. 1). It will be equipped with an 
innovative fully digital camera based on 
silicon photomultipliers. The SST-1M has a 
focal length of 5.6 m, a pixel angular 
opening of 0.24o, a field of view of 9o, and a 
4-m reflective dish. The dish is composed of 
18 hexagonal mirrors with size of 78 cm (f-
to-f) and offers an effective area of 6.47 m2.  

Fig. 1: Mechanical prototype of SST-1M 
telescope at INP PAS site in Kraków 

The SST-1M has a simple, compact, and 
lightweight mechanical structure, is cheap 
to produce, easy to construct, install, and 
maintain. The synergy with the Medium-Size 
Telescope (MST) for CTA, achieved in terms 
of drive system components and the control 
software, provides the uniformity across 
CTA array sub-components that should 
markedly simplify the maintenance of CTA. 
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ABSTRACT 
A single-mirror small-size (SST-1M) Davies-Cotton telescope with a dish diameter of 4 m has been 
built by a consortium of Polish and Swiss institutions as a prototype for one of the proposed small-size 
telescopes for the southern observatory of the Cherenkov Telescope Array (CTA). The design 
represents a very simple, reliable, and cheap solution. The mechanical structure prototype with its 
drive system is now being tested at the Institute of Nuclear Physics PAS in Krakow. Here we present 
the design of the prototype and results of the performance tests of the structure and the drive and 
control system. 

TESTS OF THE PROTOTYPE STRUCTURE 
Several measurements and tests of the telescope prototype have been 
performed so far. They include surveying measurements of the structure 
deformations (Fig. 2), the analysis of natural modes of the telescope frame 
(Fig. 3), and the drive system tests (Fig. 4). Example results are presented. 

FEM ANALYSIS  
Finite Element Method (FEM) 
analysis shown that the structure 
is quite robust and can sustain 
wind speeds of 200 km/h and 
severe seismic activities. The 3 
lowest normal frequencies of the 
frame at 45o elevation angle are  
3.46 Hz, 3.86 Hz, and 9.44 Hz. 
Total relative deflections between 
the camera and the dish for 
gravity, wind, and thermal loads 
combined, are not greater than    
5 mm, well within 1/3 of the 
physical pixel size limit (8.1 mm). 

Fig. 2: Deflections in the telescope 
structure measured at different survey 

points for a few elevation angles, 
relative to deflections at 95o. Relative 

deformations between the camera 
(points 7-8 and 27-28) and the dish 
(points 2-4 and 22-24) at 45o are in 

good agreement with a 1.5 mm 
estimated through FEM analysis.   

Fig. 3: Five lowest natural frequencies of 
the telescope frame at 45o elevation 

angle for modal experiments that differ 
in the excitation point and direction. 

Fig. 4: Step response of the telescope 
slewing from 45oto 75o in elevation and 

at azimuth angle of 120o. The right 
panel shows the zoom-in of the late 

stage of motion. The target position is 
reached with accuracy of less than 0.1o. 

The telescope motion is smooth and 
synchronized, and no vibrations of the 

structure are detected. 

SUMMARY 
The SST-1M prototype mechanical 
structure has been successfully 
built at a test site at INP PAS in 
Kraków. The tests of the structure 
and the drive and control system 
performed so far prove that the 
SST-1M is viable solution for the 
small-size telescope of CTA. 


