rZ009VPBUL ©.736: .

THE VERY LONG SIDEREAL PERIOD
OF 1807 SLOVAKIA

Adrian Galad
Modra Observatory,
Department of Astronomy, Physics of the Earth, and Meteorology
FMFI UK, 842 48 Bratislava, SLOVAKIA
and
Astronomical Institute AS CR, 251 65 Ondiejov,
CZECH REPUBLIC
galad@fmph.uniba.sk

Leonard Korno$
Modra Observatory,
Department of Astronomy, Physics of the Earth, and Meteorology
FMFI UK, 842 48 Bratislava, SLOVAKIA

Marek Husarik
Skalnaté Pleso Observatory,
Astronomical Institute of the Slovak Academy of Sciences
059 60 Tatranska Lomnica, SLOVAKIA

(Received: 2009 Jun 22)

A long synodic rotation period of about 308 h was found
for asteroid 1807 Slovakia in its 2008/2009 apparition
based on a combination of data from Modra and the
Minor Planet Center (MPC). Asteroid brightness
estimates found in the MPC data covering several
previous apparitions not only confirmed the synodic
period and large amplitude of the lightcurve of ~1.0
mag, but also led to absolute magnitude (H) and sidereal
period determinations, those being H = 12.6 + 0.1 and
Pgidereat = 311.75 £ 0.09 h. The sense of rotation is
retrograde.

Several initial photometric observations of 1807 Slovakia were
obtained using a 0.6-m telescope with ST8 CCD camera at Modra
in 2001 and 2003. With only relative data available at the time, we
could not determine if the rotation period was long or the
amplitude of the lightcurve was very small. Parts of sessions
indicated that the former was more likely. Similarly, according to
Behrend (2009), observations from other observers also indicated
a long period.

An Apogee AP8 CCD camera was subsequently installed at
Modra that provided a larger field of view, and so it became
possible to link sessions of main belt asteroids observed on
consecutive nights to an internal, though not necessarily standard,
system. We tried again to get data for the asteroid in 2008, but the
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weather didn’t allow getting a long streak of consecutive nights.
Regardless, our new observations indicated a possible solution of
~261 h with an amplitude of ~1 mag. The lightcurve was not
smooth, but slow rotators are sometimes tumblers, having two
periods.

To try to supplement our data, we checked the astrometric data
stored at the Minor Planet Center (MPC) to see if some of those
also contained photometric observations. Generally, such data are
of much lower quality and have mostly only one-digit precision.
However, there was still hope since a method had been
successfully tested using MPC data for another target with a long
period and large amplitude (Galad, 2009). For best results, the
object should be observed with a standard filter, preferably several
times with the same telescope/filter combination. We were able to
find some useable data and added them to our data set. This
resulted in a new, preferred, solution with a slightly longer period.
We also noticed that the MPC data contained brightness estimates
from previous apparitions and so we tried to get more lightcurves
based on the additional data. The most useful were those from
U.S. Naval Observatory, Flagstaff (MPC 689), which provided V
data to two digit precision. Similar long periods were found based
on the MPC data from each apparition, confirming our solution of
the synodic period for the asteroid.

Apparition Details

1998/1999 and 2000. All sessions (17 in each apparition) were
obtained at USNO. Two sessions by Lowell Observatory
(LONEOS, MPC 699) in R band in 2000 were not included since
they did not significantly change the solution after they were
shifted by ~ 0.5 mag.

2001. This apparition provided the largest number of observations
with 31 sessions obtained by 689 alone. Only those data were used
for the lightcurve analysis. Data from other stations were
available, but there was no need to include them and, besides, they
were of questionable use because they were in the R band,
duplicated coverage, or had too large of scatter. For an asteroid the
size of Slovakia (~10 km) with such a long period, tumbling (in
non-principal axis rotation) is not unlikely. However, there was no
clear sign of tumbling in the form of deviations from the smooth
lightcurve.

2003. The lightcurve presented consists of 16 observations by 689
and 4 by 699 in R band shifted by 0.5 mag.

2004. We used only 13 observations by 689. Some observations in
the R band were available from other stations but they were not
used.

2005/2006. In addition to 7 sessions by 689 and 7 sessions in R

Dates Phases LPAB BPAB Period Amp H H/G n
yyyy mm/dd deg deg [h] [mag]
1998 10/29-1999 03/10 02.0-27.4 88-105 -1--4 308+ 1 0.9 12.53 12.66/0.29 3
2000 02/27-06/08 01.8-19.5 210-213 -2--1 307+1 1.1 12.66 12.75/0.25 3
2001 08/06-12/17 05.4-30.0 5-32 1-4 308.6+£0.4 1.1 12.55 12.55/0.15 4
2003 01/13-06/23 01.8-22.8 177-189 2--4 310+ 1 1.1 12.57 12.61/0.20 2
2004 06/05-09/26 07.9-28.7 295-309 3-5 307+2 0.8 12.48 12.41/0.10 2
2005 10/22-2006 05/26 02.4-25.6 128-158 -3--5 310.7+0.8 1.0 12.58 12.51/0.07 2
2007 01/31-08/07 02.9-24.8 233-256 -1-2 307+1 1.1 12.77 12.84/0.25 2
2008 07/29-2009 01/15 02.5-30.4 56-101 1--4 308.0£0.3 1.1 12.61 12.73/0.29 4

Table 1. Asteroid 1807 Slovakia with observation dates, minimum and maximum solar phase angles, phase angle bisector values,
derived synodic rotation periods with uncertainties, and lightcurve amplitudes. H is the absolute magnitude for the slope parameter G =
0.15. Formally, the best H and G values are also mentioned for a particular Fourier order n.
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band by 699 (shifted by 0.5 mag), we also used 11 sessions by 703 ! | ! | ! | ! | I
(LINEAR), which were in the V band and shifted by 0.3 mag. 4 {1807} Slovakia gp_-::-:.:‘hogisii 1h&2.o L
2007. Just 4 sessions were available from 689, only one from 703 128 — —
(which we shifted by 0.3 mag) and none from 699. We used 6
sessions from E12 (Siding Spring), which were in the V band and
were shifted by 0.6 mag. A single data point each was used from
Reedy Creek (428, V band), Lulin Observatory (D35, R band),
and Purple Mountain Observatory, XuYi Station (D29, R band).

V(15)

2008/2009. We obtained two sets of linked data and two sets of
relative data at Modra. Added to these were two sessions from
689, which indicated for the first time the right period in the range
of 306 to 311 h. Data from Steward Observatory (691) and
LINEAR (703) also supported the solution.

Assuming the V band used in 689 was a standard filter, while data 4O 19981029 5 to 1996-03-10.1 (589 - USNO) -
from other observatories were shifted to V, it was possible to
derive the absolute magnitude (H). Table 1 shows the data from all 144 — —
8 apparitions. We first used a default value for the slope parameter T T T T | I | I T
(G) of 0.15 and then tried to derive H and G values so that the ) 032 04 06 0.8 1
RMS of the residuals was as low as possible. Despite calibrated Synodic phase

observations that covered various solar phase angles, there was a L | L l ! | ! | I
low degree of freedom to derive G reliably due to lack of data and {1807} Slovakia epoch 2451654.0 R
the low quality. Using the data from 689, we found P=307T21h
H = 12.6 + 0.1, which is lower than that given by the MPC, 128 — N =
H =12.1 (assuming G = 0.15). Changing the value for G had no o /0
significant effect on the period or amplitude of the lightcurves. a % o~ -

Available data are too crude to derive the reliable shape of asteroid 132 =, s i / —
and its pole position. However, the data set is more than enough to -~ o
derive the sidereal period. Using software provided by Durech !
(2009), we found Pggereas = 311.75 £ 0.09 h and that the asteroid is
in retrograde rotation. Based on the lightcurves, the shape of the
asteroid elongated and the pole position is probably not close to ] /
the plane of asteroid orbit. oy
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