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Solar System atlas series on the Eotvos University, Budapest, Hungary: textbooks for space
and planetary science education.

Sz. Bérezi (1), H. Hargitai (1), A. Horvath (2), E. 1llés (2), A. Kereszturi (1), M. Mortl (3), A. Sik (1), T.
Weidinger (4) S. Hegyi, (5) Gy. Hudoba (6),

"E6tves University, Institute of Physics, Cosmic Materials Space Research Group, H-1117
Budapest, Pazmény 1/a, Hungary, (bercziszani@ludens.elte.hu), Konkoly Observatory, H-1124
Budapest, Konkoly-Thege 13., Hungary, *E6tvés University, Dept. G. Chemistry, H-1117
Budapest, Pazmany 1/a. Hungary, *Eétvés University, Dept. Climatology, H-1117 Budapest,
Pazmany P. s. 1/a. Hungary, >Pécs University, Department of Informatics and G. Technology, Pécs,
Hungary, (’Budapest Polytechnik, Kandé Kalman Faculty of Electrical Engineering, Székesfehérvar,
Hungary,

Planetary science education needs new forms of teaching. Our group have various initiatives of which a
new atlas series about the studies of the Solar System materials, planetary surfaces and atmospheres,
instrumental field works with robots (landers, rovers) and other beautiful field work analog studies. Such
analog studies are both used in comparative planetology as scientific method and it also plays a key role in
planetary science education. With such initiatives the whole system of the knowledge of terrestrial geology
can be transformed to the conditions of other planetary worlds. We prepared both courses and their textbooks
in Eotvos University in space science education and edited the following educational materials worked out
by the members of our space science education and research group:

(1): Planetary and Material Maps on. Lunar Rocks, Meteorites (2000);

(2): Investigating Planetary Surfaces with the Experimental Space Probe Hunveyor Constructed on the Basis
of Surveyor (2001);

(3): Atlas of Planetary Bodies (2001);

(4): Atlas of Planetary Atmospheres (2002);

(5): Space Research and Geometry (2002);

(6): Atlas of Micro Environments of Planetary Surfaces (2003);

(7). Atlas of Rovers and Activities on Planetary Surfaces (2004);

(8).: Space Research and Chemistry (2005);

(9): Planetary Analog Studies and Simulations: Materials, Terrains, Morphologies, Processes. (2005);

References: [1] Bérczi Sz., Hegyi S., Kovacs Zs., Fabriczy A., Foldi T., Keresztesi M., Cech V., Drommer B., Grénicz K., Hevesi
L., Borbola T., Téth Sz., Németh I., Horvéth Cs., Didsy T., Kovécs B., Bordés F., Koll6 Z., Roské F., Balogh Zs., Koris A., Imrek
Gy. (Bérezi Sz., Kabai S. Eds.) (2002): Concise Atlas of the Solar System (2): From Surveyor to Hunveyor. How we constructed an
experimental educational planetary lander model. UNICONSTANT. Budapest-Pécs-Szombathely-Piispdkladany. [2] Bérczi Sz.,
Hargitai H., 11lés E., Kereszturi A., Sik A., Féldi T., Hegyi S., Kovécs Zs., Mortl M., Weidinger T. (2004): Concise Atlas of the Solar
System (6): Atlas of Microenvironments of Planetary surfaces. ELTE TTK Kozmikgs Anyagokat Vizsgal6 Urkutato Csoport,
UNICONSTANT, Budapest-Piispokladany; [3] Szaniszlé Bérczi, Henrik Hargitai, Akos Kereszturi, Andras Sik (2005): Concise
Atlas on the Solar System (3): Atlas of Planetary Bodies. ELTE TTK Kozmikus Anyagokat Vizsgalé Urkutaté Csoport. Budapest, [4]
Szaniszl6 Bérczi, Tivadar Foldi, Péter Gadanyi, Arnold Guesik, Henrik Hargitai, Sandor Hegyi, Gyorgy Hudoba, Sandor Jozsa, Akos
Kereszturi, Janos Rakonczai, Andrés Sik, Gyorgy Szakmény, Kalmén Torok (2005): Concise Atlas on the Solar Systen (9):
Planetary Analog Studies and Simulations: Materials, Terrains, Morphologies, Processes. (Szaniszlé Bérczi, editor) ELTE TTK
Kozmikus Anyagokat Vizsgald Urkutaté Csoport, UNICONSTANT, Budapest-Piispskladany.
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STRATIGRAPHY OF THE ROLLING-PRINTED GROOVE-FIELDS ON DAWN IMAGES IN
ORDER TO RECONSTRUCT PALEOAXES OF 4 VESTA.

fx. Horvith', Sz. Bérczi®, E. llés-Almir', 'Konkoly Observatory of the Hungarian Academy of Sciences,
Eotvos Lorand University, Institute of Physics, H-1117 Budapest, Pdzmédny P. s. 1/a. Hungary,

(bercziszani @ludens.elte.hu)

Introduction: The images by Dawn space probe
revealed the groove-scattered surface of asteroid Vesta.
If we accept that the equatoral groove system is the
result of surface prints of reimpacting ejecta boulders —
thrown away by a huge impact — we can use it to iden-
tify the actual rotational axis of the asteroid. The exis-
tence of several groove belt systems, however, suggests
that the rotational axis of the asteroid changed in time.
Mapping the stratigraphy of the groove systems helps
in identifying earlier rotational axes and their changes
during the history of Vesta.

Methods: Dawn images have been analyzed with
the method published in [1,2,3,4] and a stratigraphic
superposition sequence of the most prominent groove
systems was composed.

Fig. I A Dawn image of Vesta. The North polar groove
system is conspicuous on this photo [5]

Discussion: The surface of Vesta is full with im-
pact craters as well as with grooves. The most con-
spicuous groove system is containing some parallel
grooves of sharp ridges (Fig. 2) that can be followed
all around the equator. The other similarly conspicuous
groove system is the one near the North Pole (Fig. 1)
that has grooves about the same width than the equato-
rial system. Some other groove systems can be recog-

nized as well, but in this preliminary investigation we
concentrate on the first two ones.

If we accept after Wilson and Head [6] that also on
Vesta such coherent parallel groove systems are the
manifestation of the reimpacting rolling blocks — print-
ing their pathways along the actual equatorial region of
the asteroid — we can use the grooves to identify the
actual rotational axis of the asteroid.

As the North polar and the equatorial groove sys-
tems have different directions, this two groove systems
can be explained in the framework of the above model
only if the rotational axis of the body has changed in
between. That is, the groove systems serve as a useful
tool in identifying paleoaxes of Vesta.

As an enormous crater exists now near the present
South Pole of Vesta, it is reasonable to suppose, that
after the huge impact — causing an enormous deficit of
mass at the impact site — the body of Vesta turned away
until the deficit arrived to the rotational axis.

As the North polar parallel groove system seems to
be older than the equatorial parallel groove system, on
the basis of our hypothesis it can be claimed, that the
impactor arrived at the ancient equatorial plane of
Vesta and caused a huge deficit of mass on that hemi-
sphere. As a consequence, Vesta's body turned away
about 90 degrees with respect to the rotational axis.
After this turn-away the reaccumulation of the
outhrown material continued already around a new

equator.

Fig. 2. A photo of Vesta [5] with the prominent equa-
torial groove system (to the left).
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