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Fig. 1 Asteroid triaxial ellipsoid model brightness. In the
figure, the longitude and latitude direction of the asteroid’s

spin axis are given as 3=30°, A=120°.
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Fig. 2 The effect of the direction of the asteroid’s spin axis on the light curve. In panels (a) and (b), the longitude direction of

the asteroid’s spin axis is taken as A = 120°, and in panels (c) and (d), the latitude direction of the asteroid’s spin axis is taken

as 3= 30°.
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Fig. 4 Light curve and spectral analysis results of symmetrical asteroids. In panel (a), the shape parameters are adjusted to a
= b= 1and ¢ = 0.5; panel (b) changes the orientation of the Earth relative to the asteroid to (10°,5°); panel (c) changes the
direction of the Sun relative to the asteroid to (—20°,10°); panel (d) changes the orientation of the initial angular velocity of the
asteroid in the body spindle coordinate system to (75°,40°).- The selection of other parameters is consistent with Fig. 3. The

frequency f, corresponding to the first peak calculated by theoretical calculation has been marked in each graph.
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Observation Time Ra®/° Dec"/° af°
2008-06-07 10:32:08 333.05 —6.62 28.35
2008-06-11 09:42:31 333.98 —6.05 28.07
2008-06-13 09:09:01 334.40 -5.78 27.90
2008-06-15 09:09:57 334.82 -5.50 27.70
2008-06-16 08:48:05 335.02 -5.38 27.60
2008-06-17 08:35:05 335.22 —-5.25 27.49
2008-06-18 09:15:20 335.40 -5.12 27.37
2008-06-28 08:17:47 336.98 —3.88 25.83
2008-07-03 08:19:58 337.52 -3.35 24.80
2008-07-08 09:01:15 337.88 —2.87 23.56
2008-07-18 08:18:13 338.05 —2.10 20.50

* J2000 epoch
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Simulation Analysis of Asteroid Lightcurve and Inversion
of Shape Parameters
GAO Hao! ZHAO Shun-jing! LIAO Xin-hao? LEI Han-lun!
(1 School of Astronomy and Space Science, Nanging University, Nanjing 210023)
(2 Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200050)
Asstract The light curve, which depicts the temporal variation of an asteroid’s brightness as

observed through continuous monitoring over a defined period, serves as a valuable data source
containing information about the asteroid’s orbital characteristics, rotational behavior, physical shape,
and thermal properties. In this study, we develop a photometric model for asteroids by incorporating
their three-dimensional shape, rotational state, and phase angle effects, with the primary objective of
simulating and generating accurate light curves. Using a triaxial ellipsoid model as the theoretical
framework, we analyze how various physical parameters influence the resulting light curve
characteristics. Specifically, we investigate light curve variations under both principal axis rotation and
non-principal axis rotation. Through this analysis, we establish quantitative relationships between the
observed light curve features and the asteroid’s fundamental rotational and shape parameters. Building
upon these findings, we perform parameter fitting of observed asteroid light curves using both the
triaxial ellipsoid model and the more complex convex polyhedron model. This dual-model approach
enables us to invert and determine the asteroid’s actual rotation parameters and shape characteristics
from observational data.

Key words astrometry and celestial mechanics, planets and satellites: dynamical evolution and
stability, minor planets, asteroids: individual: 951 /Gaspra
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