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Purpose  The asteroid’s shape is roughly  determined from 
with its lightcurves obtained at several different solar-phase 
angles. However, it is difficult to know the complicated ge-
ographical features of the asteroid from only its lightcurve. 
We observed several asteroids to obtain their lightcurve, and 
then made the clay model of each asteroid. Next, we com-
pared the asteroid's lightcurve with that of its clay model, in 
order to know what kind of geographical feature of the aster-
oid was related to the complicated structures of the observed 
lightcurve. 
Method  We used the following procedure to determine the 
asteroids’ shapes from their lightcurve. 
① Obtaine the lightcurve of asteroid by observation. 
② Make a clay model, then obtain its lightcurve in our 

laboratory. 
③ If the lightcurves from the asteroid and the clay 

model match well, we can say that the actual asteroid 
has the shape that the model has. 

Reliability of the clay model experiments   For confirm-
ing that the clay model really  reconstructs the actual light-
curve of the asteroid, we performed the following experi-
ments. 
① Observe the lightcurve of the Asteroid Eros（upper 

left panel of Fig.1）whose shape has been revealed 
by spacecraft in detail. (lower left panel of Fig.1). 

② Derive a clay model of Eros from its photos.（upper 
right panel of Fig.1）. 

③ Reproduce the configuration between Sun, Earth and 
Eros (Fig.2), and the inclination of rotation axis of 
Eros (Fig.3) during our observations in our labora-
tory. 

④ Obtain the lightcurve of the clay model (lower right 
panel of Fig.1), and compare the lightcurves of As-
teroid Eros and its clay model. Both lightcurves 
matched well. 

Fig.1 Lightcurves of Asteoird Eros (left) and its clay model 
(right) 

   

 With the clay model method, we determined the shape of 
Kalliope that no one knows the real asteroid shape yet. The 
left panel of Fig.4 shows the lightcurve of real Kalliope and 
the right panel of Fig. 4 shows the lightcurve of the model 
Kaliope that was found after our great deal of trial and error 
(Fig.5). We could reconstruct almost real lightcurve by the 
clay model. Therefore the optimum shape of Kalliope seems 
to be a cashew nut shape shown in Fig. 5. 

 
Further study for complicated lightcurve  Asteroids 
Velleda (Fig. 6) and Semiramis (Fig.7) show more compli-
cated lightcurves. By using clay models, we are now trying 
to find out the cause of complicated lightcurves. It probably 
relates to irregular geographical features on the asteroids. 

 
Fig.6 Lightcurves of Velleda. You can see one of the max-
imum peak splits into 2 and another one splits into 3. 

 
Fig. 7 Lightcurves of Semiramis. There is a variation on the 
brightness of the maximum peaks of the lightcurves. The 
light sometimes gets weaker irregularly.  
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