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We present a shape and spin axis model for main-belt
asteroid 374 Burgundia. The model was achieved with the
lightcurve inversion process, using combined dense
photometric data acquired from four apparitions
beetween 2000-2021 and sparse data from USNO
Flagstaff. Analysis of the resulting data found a sidereal
period P = 6.96397 + 0.00002 hours and two mirrored
pole solutions at (A =9°, B =38°) and (A= 178°, B = 28°)
with an uncertainty of + 10 degrees.

The Minor planet 374 Burgundia was recently observed by the
Italian Amateur Astronomers Union (UAI; 2021) group in order to
acquire data for lightcurve inversion work (Franco et al. 2019,
2021). Other dense photometric data were downloaded from
ALCDEF (ALCDEF, 2021) and, to improve the coverage at various
aspect angles, was used sparse data from USNO Flagstaff Station,
downloaded from the Asteroids Dynamic Site (AstDyS-2, 2020),
according Durech et al. (2009).

The observational details of the dense data used are reported in
Table I with the mid-date, number of the lightcurves used for the
inversion process, longitude and latitude of phase angle bisector
(LpaB, BraB).

Reference Mid-date #LC LraB® Bras°
Koff (2000) (*) 2000-11-15 3 41 -1
Schmidt (2017) (*) 2017-07-10 9 245 6
Franco et al. (2019) 2018-09-27 7 354 8
Franco et al. (2021) 2021-03-04 8 169 -9

Table |. Observational details for the data used in the lightcurve
inversion process for 374 Burgundia.
(*) Published on 'alcdef.org’ web site.

Lightcurve inversion was performed using MPO LClnvert
v.11.8.2.0 (BDW Publishing, 2016). For a description of the
modeling process see LClnvert Operating Instructions Manual,
Durech et al. (2010); and references therein.

Figure 1 shows the PAB longitude/latitude distribution for the dense
and sparse data used in the lightcurve inversion process. Figure 2
(top panel) shows the sparse photometric data distribution
(intensities vs JD) and (bottom panel) the corresponding phase
curve (reduced magnitudes vs phase angle).

374 Burgundia - PAB L Distribution

PAB Long/Lat Distribution

270 m Sparse Data|
@ Dense Data

o 100 200 300

Figure 1: PAB longitude and latitude distribution of the data used for
the lightcurve inversion model.
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Figure. 2: Top: sparse photometric data point distribution from (689)
USNO Flagstaff station (relative intensity of the asteroid's brightness
vs Julian Day). Bottom: phase curve obtained from sparse data
(reduced magnitude vs phase angle).

In the analysis the processing weighting factor was set to 1.0 for
dense data and 0.3 for sparse data. The “dark facet” weighting factor
was set to 0.7 to keep the dark facet area below 1% of total area and
the number of iterations was set to 50.
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In lightcurve inversion work the critical step is to find an accurate
sidereal rotational period. For this purpose, we started the period
scan around about the 3-sigma interval centered on the average of
the synodic periods found in the asteroid lightcurve database
(LCDB; Warner et al., 2009). We found one isolated sidereal period
with a Chi-Sq value within 10% of the lowest Chi-Sq (Figure 3),
according to the criterion for the “unique solution” defined by
Durech et al. (2009).

ChiSq versus Period: 374 Burgundia
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Figure 3: The period scan for 374 Burgundia shows one isolated
sidereal period with Chi-Sq values within 10% of the lowest value.

The pole search was started using the “medium” search option (312
fixed pole position with 15° longitude-latitude steps) and the
previously found sidereal period set to “float”. From this step we
found two roughly mirrored lower Chi-Sq solutions (Figure 4)
separated by about 180° in longitude at ecliptic longitude-latitude
pairs (15°, 45°) and (180°, 30°).

The subsequent “fine” search option (49 fixed pole steps with 10°
longitude-latitude pairs set to “float”) allowed us to refine the
position of the pole (Figure 5). The analysis shows two set of
clustered solutions within 10° of radius that had Chi-Sq values
within 10% of the lowest value, centered at ecliptic longitude-
latitude (9°, 39°) and (177°, 28°).

The two best solutions (lower Chi-Sq and RMS) are reported in
Table II. The sidereal period was obtained by averaging the two
solutions found in the pole search process. Typical errors in the pole
solution are + 10° and the uncertainty in sidereal period has been
evaluated as a rotational error of 20° over the total time span of the
dense data set. Figure 6 shows the shape model (first solution with
lower Chi-Sq and RMS) while Figure 7 shows the fit between the
model (black line) and some observed lightcurves (red points).

1

A° B° Sidereal Period (hours) Chi-Sq RMS ‘

9 38 0.51225 0.0175
6.96397 + 0.00002

178 28 0.53161 0.0178

Table Il. The two spin axis solutions for 374 Burgundia (ecliptic
coordinates) with an uncertainty of + 10 degrees. The sidereal period
was the average of the two solutions found in the pole search
process.
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Figure 4: Pole search distribution. The dark blue region indicates the
smallest Chi-Sq value while the dark red region indicates the largest.
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Figure 5: The “fine” pole search shows two clustered solutions
centered at ecliptic longitude-latitude pairs (9°, 39°) and (177°, 28°)
with radius approximately of 10° and Chi-Sq values within 10% of the
lowest value.
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Figure 6: The shape model for 374 Burgundia (A = 9°, 3 = 38°).
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Figure 7: Model fit (black line) versus observed lightcurves
(red points) for (A = 9°, = 38°) solution.
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LIGHTCURVE PHOTOMETRY OPPORTUNITIES:
2021 JULY-SEPTEMBER
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We present lists of asteroid photometry opportunities for
objects reaching a favorable apparition and having no or
poorly-defined lightcurve parameters. Additional data on
these objects will help with shape and spin axis modeling
using lightcurve inversion. We also include lists of
objects that will be (or might be) radar targets.
Lightcurves for these objects can help constrain pole
solutions and/or remove rotation period ambiguities that
might arise from using radar data alone.

We present several lists of asteroids that are prime targets for
photometry during the period 2021 July-September.

In the first three sets of tables, “Dec” is the declination and “U” is
the quality code of the lightcurve. See the latest asteroid lightcurve
data base (LCDB from here on; Warner et al., 2009) documentation
for an explanation of the U code:

http://'www.minorplanet.info/lightcurvedatabase.html

The ephemeris generator on the CALL web site allows creating
custom lists for objects reaching V < 18.0 during any month in the
current year and up to five years in the future, e.g., limiting the
results by magnitude and declination, family, and more.

http://'www.minorplanet.info/PHP/call_OppLCDBQuery.php

We refer you to past articles, e.g., Warner et al. (2021) for more
detailed discussions about the individual lists and points of advice
regarding observations for objects in each list.

Once you’ve obtained and analyzed your data, it’s important to
publish your results. Papers appearing in the Minor Planet Bulletin
are indexed in the Astrophysical Data System (ADS) and so can be
referenced by others in subsequent papers. It’s also important to
make the data available at least on a personal website or upon
request. We urge you to consider submitting your raw data to the
ALCDEF database. This can be accessed for uploading and
downloading data at

http://www.alcdef.org
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