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BRIEF HISTORY OF COMET AND ASTEROID RESEARCH

• 1943 – starting of comet discoveries and meteor research

• 1946 – discovery of the first comet Pajdušáková-Rotbart-Weber

• 1946-1959 – 70 new comets discovered over the world, 18 from Skalnate Pleso (Honda-
Mrkos-Pajdušáková, Tuttle-Giacobini-Kresák, 1957 V Mrkos,...)

• 1964 – asteroid observations and astrometry



CURRENT RESEARCH AT THE INTERPLANETARY
MATTER DEPARTMENT

• Investigation of the activity, physical and dynamical evolution of selected cometary nuclei

• Color photometry, lightcurves, and modelling of shapes of the asteroids

• Study of transfer orbits, interrelations and evolution among different populations regarding near-
Earth objects

• Study of the structure of the outer part of the Oort cloud and the Edgeworth-Kuiper belt

• Study of structure and dynamics of meteoroid streams, evolution of their parent bodies, the 
distribution of meteoroid particles in the inner Solar System, search for meteoroid streams of 
asteroidal origin, search for hyperbolic and interstellar meteoroids

• Operation of the all-sky bolide cameras within the European Fireball Network

• Study of meteorite properties

• Study of the physical and chemical properties of asteroid/comet surfaces and their relevant 
terrestrial analogs, simulation of effects of space weathering in laboratory conditions

• The IAU Meteor Data Center (MDC) operates at the AI SAS under the auspices of Division F 
(Planetary Systems and Bioastronomy) of the International Astronomical Union (IAU). The MDC is 
responsible for the designation of meteor showers, for the efficient collection, (computation,) 
checking and dissemination of trajectory observations and orbits of meteors. It acts as a central 
depository for meteor orbits obtained by photographic, video and radar techniques.



0.61-M NEWTON REFLECTOR

• Focal ratio f/4.3
• CCD SBIG ST-10XME + Johnson-Cousins UBVRI
• New cometary filters 365nm, 387nm, 525nm
• New CCD FLI Proline + Bessel UBVRI (now mounted on 1.3-m)
• FOV 19’x13’, resolution 1.069”/px (2x2 binning)

• Mountain weather, stronger winds
• Typical seeing cca 3”–5”
• Mag errors <0.05 for 17 mag asteroids



1.3-M RITCHEY-CHRETIEN

• Monolithic mirror aperture diameter 1.3-m
• Zerodur optics or sital material to minimize thermal expansion
• Focal ratio f/8
• Alt-az mount
• Both Nasmyth foci equipped with field derotators
• Absolute pointing accuracy better than 5’’
• Nasmyth 1 – CCD 4k×4k pixels, class 1
• Nasmyth 2 – fiber-optic spectrograph with a CCD camera, 

including the guiding system and the calibration unit

• FOV 10’x10’, resolution 0.57”/px (2x2 binning)
• Seeing <1.5”
• Mag errors <0.02 for 18 mag asteroids
• Spectrograph suitable for <11mag @ 900s exposure



Research on asteroids

Photometry, astrometry, colors, sizes, models of MBAs and NEAs



CCD PHOTOMETRY OF THREE SELECTED ASTEROIDS 
(MY PHD THESIS)

• Selection of some asteroids from the database with known 
periods < 6 hr and amplitudes > 0.2 mag

• Estimation of rotational periods, amplitudes, finding spin 
axis orientation or north pole, sense of rotation, and 
construction of 3D shape

• Selected asteroids: Moskva, Mora, and Tulipa



Lightcurves of 
Moskva in three 
different apparitions



POSITION OF NORTH POLE OF ASTEROID MOSKVA



3D SHAPE MODEL OF ASTEROID MOSKVA



MODELS OF ASTEROIDS ERMOLOVA AND 
SILVER







3200 PHAETHON

Cooperation of three observatories

• 0.61-m Newton at Skalnate Pleso Observatory,

• 2-m Ritchey-Chretien-Coude Telescope at Terskol Observatory, Russia,

• 1-m Zeiss at Sanglok Observatory, Tajikistan



3D SHAPE MODEL OF PHAETHON



COMPARISON OF OBSERVED VS MODELED 
PHOTOMETRY



NORTH POLE OF PHAETHON

retrograde sense of rotation



2005 UD

• Child of Phaethon - Dynamical association with Phaethon 
and 1999 YC

• Similar surface composition as Phaethon, similar color 
indices (B-V 0.69, V-R 0.37)

• Large member of Phaethon-Geminid stream complex, 
probably the parent body of daytime Sextantids

• Co-product of Phaethon observational campaign for 
planned mission DESTINY+ (JAXA) in 2022





NEAR-EARTH ASTEROID 1981 MIDAS

• Campaign/call of the Arecibo Radar Observatory in Portoriko

• High-amplitude lightcurves in literature and some authors

• Our data shows low amplitude in lightcurves

• Indication of highly elongated shape



LOW AMPLITUDE OF BRIGHTNESS CHANGES



RADAR DATA AND SYNTHETIC SHAPE OF 
MIDAS



RESULTS FROM RADAR AND OUR DATA

• Two lobes separated by a neck which, at its thinnest point, is about 
60% of the width of the lobes.

• Dimensions of 3.5 x 2.0 x 2.0 km. A volume-equivalent diameter of 
about 2.4 km.

• A rotation pole located of (48°±10°, -60°±10°)

• Sense of rotation is retrograde.

• Confirmed the lightcurve-derived rotation period of 5.23 hours.



NEA 1998 HL1



TAXONOMY AND SIZE OF 1998 HL1

• Assuming an albedo 0.405 with
absolute magnitude from our 
observations, we estimated the 
mean diameter of asteroid at 𝑫 =

𝟑𝟎𝟒−𝟓𝟒
+𝟏𝟏𝟎 meters. 

• Using an albedo derived from 
polarimetry pV = 0.35  0.05 and 
absolute magnitude HV = 19.18, we 

find diameter 𝑫 = 𝟑𝟐𝟔−𝟐𝟐
+𝟐𝟔 meters.



PHOTOMETRY OF ASTEROID SCHEILA AFTER IMPACT



COMPOSITE LIGHTCURVE OF SCHEILA





ACTIVE ASTEROID GAULT

• Phocaea family
• Diameter during active phase ~3.9 km (our data from 2020 shows ~2.9 km)
• Afrho ~20 cm
• V-R = 0.44 mag (taxon. type S)

2019 Feb 06



LIGHTCURVE OF GAULT





CAMPAIGN PHOTOMETRIC SURVEY FOR 
ASYNCHRONOUS BINARY ASTEROIDS

• PI   Petr Pravec from Ondřejov

• The goal of the survey is to discover asynchronous binary asteroids among 
small asteroids with D<10 km (H≥12) in near-Earth, Mars-crossers, and inner-
main belt (a<2.50 AU) orbits. Smaller objects are to be preferred but the 
minimal requirement of photometric errors of 0.03 mag or better is to be held.
During the observational window, the asteroid should be observable at airmass 
lower than 2 for at least a few hours on each night and the photometric 
accuracy of 0.03 mag or better should be achievable during it.

• Part of campign is focused on paired asteroids (YORP and BYORP effect)



FIRST BINARY ASTEROID DISCOVERED AT SP

Other discoveries:
Arlon, Zichichi, Sevastopol, 
Zenon, Sugano, Kiuchi, Huntress, 
Montecorvino,...

Observations of binaries in next 
apparitions due to changing 
geometry – evolution of 
lightcurves and mutual events 
(eclipses/occultations) and 
modeling of orbits:
Fehrenbach, Schlesinger, Arlon,...











Research on comets

Photometry, polarimetry, Afρ, colors, sizes

PI   Oleksandra V. Ivanova



INTERSTELLAR COMET 2I/BORISOV



0.61-m, R filter, 2019 09 13 1.3-m, R filter, 2019 10 18

1.3-m, R filter, 2019 10 20 0.61-m, R filter, 2019 12 09





COLOR, SIZE AND MASS OF DUST OF 2I/BORISOV

• Colors

• V-R about 0.50 mag, B-V about 0.80 mag

• Similar to Damocloids, active Centaurs, Halley-type comets or active 
long-period comets

• Rough nucleus size estimate D < 7 km

• Other, more probable size estimates from 0.5 km to 3.3 km or 6 km or 
16 km (bigger telescopes, data from HST). Depends on albedo, 
activity of surface

• Mass of dust dependent on measured aperture

• Scattering cross-section Ce ~ 38 km2 (5000 km) – 111 km2 (11500 km)

• M ~ 0.5 – 1.4 × 107 kg

• Dave Jewitt and Jane Luu estimate from the size of its coma the comet 
is producing 2 kg/s of dust and is losing 60 kg/s of water.





FUTURE?

• Many many comets

• Focus on active bodies in Solar System (Gault, main-belt comets, active Trojans 
and NEAs)

• Long-term photometry of Oort cloud comets

• Planned articles on comets Wirtanen, 21P, 2014 B1 Schwartz, 2019 Y4 Atlas,...
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