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Observational station Mayaki  

N46°23‘.8 

E30°16‘.2 
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New ОМТ-800 telescope in Mayaki 
 800 mm f/2.67 reflector + CCD  
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The optical system of the telescope 

Catadioprtic layout with modified Winn’s corrector 
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The optical system of the telescope 

Alternative optical layout  
with two-mirror Ritchey–Chrétien  scheme 
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The main characteristics of OMT-800 

Main mirror diameter, mm 800 

Telescope effective diameter, mm 755 

Telescope total optical length, mm 2395.3 

Telescope effective focal length, mm 2134.3 

Focal ratio 1:2.67 

Mass of main mirror, kg 75 

Focal length of main mirror at apex, mm 2398.2 

Main mirror eccentricity square 1.1986 

Max deviation of main mirror from the  
ideal surface, nm 

60 

Linear diameter of the field, mm 49.14 

Angular diameter of the field, arc min 78 

Spectral range of achromatization, nm 486-820 
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CHAOS telescope control software  
on the OMT-800 control workstation 

• Automatic observations mode 
with a previously prepared 
schedule 

• Observation of different types 
of objects in one in a one 
mixed schedule 

• Tracking of moving objects 
with known velocities (vα,vδ or 
vt,vδ) 

• Ability of using of tabular 
ephemeris, orbital elements 
of objects of the Solar system, 
orbital elements of major 
planets satellites relatively 
central planet. 

 
© Vladimir Kouprianov. Pulkovo observatory  
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Camera Control software  
on the OMT-800 control workstation 

• Good tool for quick 
searching of faint objects 

• Control of camera cooler 
• Various types of image 

previews 
• Recording of FITS 

headers 
 

© Vladimir Kouprianov. Pulkovo observatory  
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APEX II astronomical images processing  
software  

• Modular architecture 
• Instrumental calibrations 
• Source measurement for 

accurate determination of 
position and photometrical 
profile of objects. 

• Differential astrometry with 
data of Tycho-2 and UCAC4 
reference catalogues 

• Differential photometry 
• Post-processing of several 

images for searching of new 
objects 

• Reporting 
 

© Vladimir Kouprianov. Pulkovo observatory  
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Capabilities of our telescope 

• Observations of artificial satellites 
in geostationary and 
geosynchronous orbits 

• Observations of Near Earth 
Asteroids 

• Observations of small Solar 
System bodies 

• Differential photometrical 
observations of stars and stellar 
fields 

• Observations of exoplanet transits 

10 



Advantages of our telescope 

• The possibility of observing the mixed 
programs 

• High performance automatic observations  
• Ability operational observing time-

dependent processes (gamma-ray 
bursters, novae) 

• Observations of objects with declination 
up to -35˚and magnitude up to 21m. 

 

Statistics on clear nights at Mayaki station  
for the last 4 years 
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The  image  is  made  with  
OMT-800  March  3,  2013,  

0:00UT  with 10 sec 
exposure.   

The arrows shows the image 
of comet C/2012 S1 ISON. 
The next fragment of the 

shot made   25 minutes later 
is shown at the bottom right 

 03 MAR 2013  0:00UT 

 03 MAR 2013  0:25UT 
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M33 galaxy 
Sum of 3 exposure  

of 10 seconds. 
MaximDL рrocessing 
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Great Orion Nebula 
M42 

10 seconds exposure 
MaximDL рrocessing 
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The Andromeda 
Galaxy M31 

Sum of 10 ten-second 
exposures. 

MaximDL processing  
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1 exposure 
of 10 seconds 

Processing of 8 exposures 
of 10 seconds 

CoLiTec software for automatical 
searching of asteroids on series of CCD 

frames 
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CoLiTec LookSky Software 
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First report and results in Minor Planet 
Center for CoLiTec MPS 544817-545650  
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Search parameters of motion of the object 
(Orbital elements, the position vector) 

Preliminary 
determination of the 

position vector for 
the three positional 

measurements 
by Gauss and 

Laplace method 
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 Clarification prior position vector in all 
dimensions 
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Observed 

position 

Calculated 

orbit 



 Clarification of the position vector - 
minimizing the residuals O-C 
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Right Ascension 
Declination 



The accuracy of calculating  
of the orbit in comparison with  

Jet Propulsion Laboratory or  
Minor Planet Center 

 

e= 0.55932 
                  0.55927 (MPC) 

 
a=2.23491 a.u. 

                 2.23418 a.u. (MPC) 
 

w=161.953 ° 
                  161.925 ° (MPC) 

 

 
W=228.015 ° 

                  228.062 ° (MPC) 

 

i=47.226 ° 

               47.287 ° (MPC) 
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Equations of motion 
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We have 3N second order differential equations. That is, the 
problem is reduced to a system of 6N order. To solve this 

system should have a 6N initial conditions and, accordingly, 
6N integrals of motion. 

23 

Interactions in N-bodies problem 



Integration of orbits with Everhart’s 
method 

Everhart E. // A New Method for Integrating Orbits // Bulletin 
of the American Astronomical Society. 1973. 

 

 

А.А. Базей, И.В. Кара // Применение методов Эверхарта 
15, 17, 19, 21 порядков для вычисления траектории 

движения небесных тел в околопланетном пространстве 
// Вісник Астрономічної школи.  

- 2009. - Т.6, № 2. - С.155-157. 
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The coordinates of the major planets and 
the Moon, obtained from numerical 

theory Solar system DE431 (JPL, 2013) 
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Gravitational potential of Celestial body 
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μ – gravitational constant (GM) 

a – equatorial radius of the celestial body 

Cl,m ,Sl,m  – the coefficients of the gravitational field 

r,φ,λ –  spherical coordinates of the asteroid 

Pl,m – associated Legendre functions 

26 



Accounting 343 most massive Small 
bodies selected JPL 
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Method of mathematical modeling in the 
“Delphi7” we got a change in Kepler orbit of the 

planets, asteroids and their chosen companions on 
an arbitrary time interval. 
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Orbits asteroid Apophis 99942 



Simulation orbits 
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For an observer from Odessa 
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(136617) 1994 СС (Apollo) 

Radar imaging at NASA's Goldstone Solar System Radar on June 12 and 14, 2009, revealed that 
near-Earth asteroid 1994 CC is a triple system. Image Credit: NASA. 
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Evolution orbits satellites  
(136617) 1994 СС 
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Evolution of the eccentricity of the 
asteroid satellites 
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Satellite Alpha 

Satellite Beta 



Thanks for attention !!! 
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Questions 

Volodymyr Troianskyi 
v.troianskyi@onu.edu.ua 
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