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INTRODUCTION

Collaboration between amateur and professional astronomers is an
important source of scientific production worldwide. Particularly, amateur
astronomers from Argentina have been working together with professionals
for decades, making great discoveries such as the rings of the asteroid
Chariklo or the dwarf planet Makemake.

GORA (Grupo de Observadores de Rotaciones de Asteroides) counts on
the national and international participation of more than 40 professional
and amateur astronomers. The main objectives of this group are 1) To
measure asteroid rotation periods in order to contribute to the databases
used by the scientific community to search for information to carry out
research on minor solar system bodies. 2) To promote the observation of
variability in point objects where other frequent astronomical events
occur and which are accessible to amateur astronomers: variable stars,
supernovae, exoplanet transits, and asteroidal occultations.

T g gocs 4°%°




Number of asteroids studied vs range of periods detected
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STATISTICS OF OUR WORK

Here, we present some statistics about our work. In this

Qﬂrst bar chart, we show the number of asteroids studied per

period range. As we can see from the graph, we have
covered already a wide range of asteroid periods.

In this bar chart, we can see the number of asteroids studied
per amplitude range. Although we have measured plenty of
objects with amplitudes between 0.10 and 0.30, we have also

Number of asteroids studied vs range of amplitudes detected J covered a Significant range of values for this parameter.
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One of the major challenges taken by GORA is the analysis of
objects: a) with very long rotation periods, and b) with short
rotation periods but low amplitude or very narrow
observational window. Both types of asteroids are, in general,
poorly studied, due to the complications associated with
their observation or the processing of their data (Marciniak
et al. (2019)). What follows is a presentation of prototypical
cases of challenging slow rotators and fast rotators involving
some of difficulties mentioned above.
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X39 2020/0819 -0.055 21
X309 2020/00/20 -0.035 33
139 20200921 +0.031 79
X35 2020/08/21 +0.030 27

- The periods reported in the literature for this asteroid

OAP 2020110/08 -0.162 57
RMG 2020110109 -0.176 18

R suggest that it is a case of a slow rotator:P =155 5 h

RMG 202011010 -0.140 35
QAP 202010/M1 -0.239 23

e With Am = 0.5 £ 0.1 mag (Ruthroff, 2011) and P = 740 = 10 h

OAS 2020/10/19-20 +0.150 39
OAS 2020M10/21 +0.039 20

or e 364 % with Am = 0.80 = 0.05 mag (Stephens and Higgins, 2011).

X39 2020M10/30 -0.320 13
OAP 2020110/31 -D.196 27

| o s The results we obtained, P = 767148 + 0.020 h with Am =

Daecn s 0.94 = 0.03 mag, are similar to those obtained by Stephens

(1663) van den Bos

Period = 767.148, Error = 0,020
Amplitude = 0.94, Error = 0.03
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cmmmmis 2 and Higgins (2011), thus supporting the hypothesis that it

3t is indeed a slow rotator.
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OADQ 2021/06/13-14 -0.143 37
0D2 2021/06/M13 -0.150 46
0D2 2021/06/20 0.122 35
OAQ 2021/06/20  +0.020 29
OAQ 2021/06/30  +0.150 35
OAQ 2021/07/02-03 -0.010 63

(1034) Mozartia
We have found only one published paper (Ditteon and ; Ampitude =057 Enor=002 | (&

Young (2018)) on this asteroid. However, these authors ‘ St
were unsuccessful in determining the light curve of this 5 i 0
object. We have found no measurements of Mozartia's AT

period in any of the databases. According to our ;

X12 2021107131 +0.037 20
OAC 2021/08/02 0.020 7
OMR 2021/08/02 0.05231
X12 2021/08/04-05 -0.111 22

observations, we propose a period that suggests that this ;
is a slow rotator case: e N f
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P=459.774 + 0.016 h with an amplitude of om0 o
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i QAQ 2021/08/04  -0.13117
OAQ 2021/08/05  -0.07214
K14 2021/08/05 0.03217
OAO 2021/08/05  +0.065 11
OMR 2021/08/06  +0.062 13
Fitted Curve
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A = 057 + 002 mag Period phase
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ji‘r‘ (52768) 1998 OR2

Period = 4.01, Error = 0.02
Amplitude = 0.19, Error = 0.03

; f s oo s \N@ found two different periods reported in the literature for
B e’ o this asteroid: P = 3198 = 0.006 h with A = 0.29 + 0.02 mag
. §  iwmmiill (Betzler and Novaes, 2009) and P = 4112 + 0.002 h with
N } Lo oo A\ = 016 + 0.02 mag (Koehn et al, 2014). Our results suggest a
" & e period of 401 = 0.02 h with amplitude A = 019 + 0.03 mag.

Period phase

821 2021/07/05 +0.240 26
8212021/07/05 +0.246 28
X12 2021/0713 +0.071 11
OAM 2021/07/15 +0.047 18
OD2 2021/07/116 -0.037 &
OAS 2021/0717 +0.017 28
OAS 2021/07/18 +0.061 20
OAM 2021/07117 -0.043 19

| OM1 2021/07/18 -0.006 66
AL T é OM1 2021/07/18 +0.042 144

(285571) 2000 PQ9

Period = 3.744, Error = 0.022 ‘
)

183

Amplitude = 0.16, Error = 0.03

18.35 [

2000 PQ9 is another asteroid poorly studied so far. Our
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results suggest that this asteroid has a very short rotation §UR v 1y ’ et u o -_sq'i} f o S 2
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period, of only 3.744 = 0.022 h, and an amplitude of 0.16 £ 0.03. .. * 1‘;,-‘;},;; .} At £t Rl ”.F | l’ &l i $-Erp TR
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As can be seen in the Figure, we have achieved a good P v4nl T }‘ & ; oo d
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sampling of the light curve. < MR i s see e

X39 2021/07/20 -0.045 13

4

o o Residues Histogram X38 2021107720 0.017 €3

IF I
Ll T HY_ OM1 2021/07/21 -0.066 111
o ! # = OM1 2021/07/21 -0.058 105
100 ‘ ¢ ORC 2021/07/21 +0.063 30
186 5 L 3 X14 2021/07/21 -0.036 31

e . o | ORC 2021/07/21 +0.028 23
! I 01 : | | I T %14 2021007122 0.076 28
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CONCLUSIONS

Asteroids play a fundamental role in improving our understanding of the origin and
evolution of the Solar System. For this purpose, we need to explore at least their
fundamental properties, such as their rotation period. Moreover, we usually focus on the
less studied groups of asteroids, thus reinforcing the relevance and originality of our
studies.

This is possible since GORA is a collaboration of amateur and professional astronomers
who carry out their observations from different latitudes. Over the years, GORA has been
improving its observational technigues and data analysis in order to provide valuable
information on challenging asteroids. As a result, we are obtaining relevant results and
publishing the data and will continue to do so in the future.
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