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Photometric investigation of the asteroids with the extreme rotation

periods
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In 2023−2024, photometric observations of three asteroids during their close approaches to the Earth were

carried out using two telescopes of the Pulkovo observatory. The aim of the investigation was to obtain the

lightcurves and to determine the rotation periods of the asteroids. The rotation periods were determined based on

the analysis of the lightcurves obtained: two of them turned out to be extremely short (2023 BU−77.69± 1.00 s,

2023 DZ2−376.49± 1.00 s), and one was confirmed to be extremely long (1998 XB−1913040± 360 s).

Keywords: Asteroids, photometry, lightcurves.

DOI: 10.61011/TP.2024.12.60404.344-24

Among over 8,300 asteroids [1], whose axial rotation

periods are determined at the time of this study and

presented in ALCDEF database (Asteroid Lightcurve Data

Exchange Format), the asteroids with periods of several

minutes or several hundred hours in total are amounting

less than a hundred. The study of such objects allows

us to understand the nature of their origin. Determining

extremely short periods requires high accuracy of observa-

tions with short exposures, and determining extremely long

periods requires regular series of observations over dozens

of nights. During 2023 and early 2024, observations of three

asteroids belonging to both of these categories were carried

out on two telescopes in Pulkovo Observatory.

This paper presents a photometric study of two asteroids

with axial rotation periods of less than 400 s, as well as

one asteroid with an axial rotation period of more than

1.9 · 106 s. Photometric processing of the observational data

was performed using APEX-II [2] software package with

GAIA DR2 as the reference catalog [3]. The Lomb-Scargle

method [4] was used to define the periods.

Asteroid 2023 BU belonging to Apollo group was dis-

covered on January 21, 2023 by G. Borisov (vlg. Nauchniy,
Crimea) [5]. Its absolute magnitude is H = 29.70 [6].
On January 27, 2023 this asteroid passed near Earth at a

distance of only 0.00007 AU (107 m) [6].

Using MTM-500M telescope, installed at the Mountain

Astronomical Station of Pulkovo Observatory (MAS CAO,

Kislovodsk) [7], observations of 2023 BU asteroid were

carried out (in the period of January 24−27, 2023) during

four nights. The obtained light curve is shown in Fig. 1.

The resulting period is 77.69 ± 1.00 s, which is consistent

with the estimates of other researchers [8,9]. The light curve
amplitude was about 1.40± 0.02 mag.

Asteroid 2023 DZ2 belonging to Apollo group was dis-

covered on February 27, 2023 within EURONEAR project

(La Palma) [10]. Its absolute magnitude is H = 24.27 [11].

On March 25, 2023 approached the Earth at a distance of

0.00117 AU (1.745 · 107 m) [11].

Observations of 2023 DZ2 were carried out during the

night of March 23-24, 2023 using ZA-230M telescope

installed in Pulkovo Observatory (CAO RAS). The light

curve of asteroid 2023 DZ2 is shown in Fig. 2.
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Figure 1. Light curve of asteroid 2023 BU plotted according to

the observation data on January 25, 2023

23.8

24.3

24.8

0

m

200 400

t, s

Figure 2. Light curve of asteroid 2023 DZ2.
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Figure 3. Light curve of asteroid 1998 XB

The resulting period is 376.49 ± 1.00 s which is consis-

tent with the estimates of other researchers [12,13]. The

light curve amplitude was about 0.64 ± 0.02 mag.

The Aten asteroid (96590) 1998 XB was discovered on

December 01, 1989within BAO Schmidt CCD Asteroid

Program (Xinglong Observatory) [14]. This asteroid was

observed with radar in 2012 2016−2018 [15], its absolute

magnitude is H = 16.2 [16], and its estimated diameter

is about 882m [16]. The estimates of its axial rotation

period are given on web-site Pravec 2005web [17], and

make 1.8 · 106 s (500 h) and 1.872 · 106 s (520 h). However,

they are made using incomplete light curve.

To plot the light curve and specify the period of axial

rotation of asteroid 1998 XB, we used observational data

obtained from ZA-320M and MTM-500M telescopes of

Pulkovo Observatory over several years: 40 observation

nights for December 2023, January and February 2024, as

well as data for 4 nights 2018, 7 nights 2016, 8 nights 2011

and 5 nights 2010. These observations were performed with

approximately the same configuration of the asteroid relative

to the Earth and the Sun: the change in the longitude of the

phase angle bisector was less than 90◦ . Taking into account

that orientation of the asteroid’s rotation axis is unknown,

we neglected these changes.

The result is provided in Fig. 3, where data for

2010−2018 are designated as criss-cross. The ob-

tained period is 1913040 ± 360 s (531.4 ± 0.1 h or

22.142 ± 0.004 d), and has the light curve amplitude of

about 1.50 ± 0.05 mag.

Thus, within the framework of this study, the periods of

axial rotation for the two fast rotators were confirmed, and

it was possible to specify the period of axial rotation for one

slow rotator.
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M. Manteiga, P.M. Marrese, J.M. Martı́n-Fleitas, A. Moitinho,

A. Mora, K. Muinonen, J. Osinde, E. Pancino, T. Pauwels,

J.-M. Petit, A. Recio-Blanco, P.J. Richards, L. Rimoldini,

A.C. Robin, L.M. Sarro, C. Siopis, M. Smith, A. Sozzetti,
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bel, M. López, S. Managau, R.G. Mann, G. Mantelet,

O. Marchal, J. M. Marchant, M. Marconi, S. Marinoni,
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H. Steidelmúller, C.A. Stephenson, H. Stoev, F.F. Suess,

J. Surdej, L. Szabados, E. Szegedi-Elek, D. Tapiador, F. Taris,

G. Tauran, M.B. Taylor, R. Teixeira, D. Terrett, P. Teyssandier,

W. Thuillot, A. Titarenko, F. Torra Clotet, C. Turon, A. Ulla,

E. Utrilla, S. Uzzi, M. Vaillant, G. Valentini, V. Valette,

A. van Elteren, E. Van Hemelryck, M. van Leeuwen,

M. Vaschetto, A. Vecchiato, J. Veljanoski, Y. Viala, D. Vi-

cente94, S. Vogt120, C. von Essen, H. Voss, V. Votruba,

S. Voutsinas, G. Walmsley, M. Weiler, O. Wertz, T. Wevers,

Ł . Wyrzykowski, A. Yoldas, M. Z̆erjal, H. Ziaeepour, J. Zorec,

S. Zschocke, S. Zucker, C. Zurbach, T. Zwitter. A&A, 616, A1

(2018). DOI: 10.1051/0004-6361/201833051

[4] J. D. Scargle. ApJ, 263, 835 (1982). DOI: 10.1086/160554
[5] Electronic media. Available at:

https://minorplanetcenter.net/mpec/K23/K23B72.html

[6] Electronic source. Available at:

https://ssd.jpl.nasa.gov/tools/sbdb lookup.html

#/?sstr=2023%20BU&view=OPC

[7] A.P. Kulish, A.V. Devyatkin, V.B. Rafalsky, F.M. Ibragimov,

V.V. Kupriyanov, I.A. Vereshchagina, A.V. Schumacher. Izv.

GAO, 219 (1), 192 (2009).
[8] P. Birtwhistle. Minor Planet Bull., 50 (3), 202 (2023).

[9] L. Franco, A. Marchini, R. Papini, M. Iozzi, G. Scarfi,

G. Galli, P. Fini, G. Betti, A. Coffano, W. Marinello, P. Bacci,

M. Maestripieri, N. Ruocco, F. Mortari, D. Gabellini, G. Baj,

M. Lombardo, P. Aceti, M. Banfi, L. Tinelli. Minor Planet

Bull., 50 (3), 228 (2023).
[10] Electronic source. Available at:

https://minorplanetcenter.net/mpec/K23/K23F12.html

[11] Electronic source. Available at:

https://ssd.jpl.nasa.gov/tools/sbdb lookup.html

#/?sstr=2023%20DZ2&view=OPC

[12] N. Sioulas. Minor Planet Bull., 50 (3), 238 (2023).
[13] P. Bacci, M. Maestripieri. Minor Planet Bull., 50 (3), 206

(2023).
[14] Electronic media. Available at:

https://minorplanetcenter.net//mpec/J98/J98X20.html

[15] Electronic source. Available at:

https://newton.spacedys.com/neodys/

index.php?pc=1.1.7.2&n=96590&ab=0

[16] A. Mainzer, T. Grav, J. Masiero, J. Bauer, R.M. Cutri,

R.S. McMillan, C.R. Nugent, D. Tholen, R. Walker,

E.L. Wright. ApJL, 760, L12 (2012).
DOI: 10.1088/2041-8205/760/1/L12

[17] Electronic media. Available at:

https://www.asu.cas.cz/ ppravec/newres.txt

Translated by T.Zorina

Technical Physics, 2024, Vol. 69, No. 12


