The Japanese version is included in the latter part of this paper.
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A new asteroid’s satellite has been discovered from observation for occultation by (021814)Shanawolff

Hidetoshi Yoshida the phenomenon: (021814)Shanawolff occults UCAC4-360-131284 on 13. July, 2025. And he

found two time dimming on its light curve.

D1: 11h56m21.711s +/- 0.020s (UTC) S/N=7.30
R1: 11h56m21.777s +/- 0.031s (UTC) S/N=7.12
D2: 11h56m22.198s +/- 0.031s (UTC) S/N=7.45
R3: 11h56m22.773s +/- 0.027s (UTC) S/N=5.35

Although the first drop is very short drop which has 0.066 seconds duration, the depth of dimming is 2.0 mag. (16 %

of original brightness) and It reaches to the comparison star which is 2 mag fainter than target star, (See figure 1,2).
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Figure 1. Analysis of light change of target star and comparison star

The dot colors correspond to the colors of the explanation boxes for each star in figure. 2.

Target star: UCAC4-360-131284
Gaia EDR3 4143545823130952704
Magnitude G: 10.512, RP: 9.211

Gaia EDR3 4143546540352342144
Magnitude G: 12.358, RP: 11.870

Gaia EDR3 4143545479533456512
Magnitude G: 14.441, RP:---

+
Gaia EDR3 4143545479533456640
Magnitude G: 13.959, RP: 13.132

Figure 2. Target star and comparison star



The second drop has a step like change on disappearance. Generally the step is apparent of double star effect,

however the light curve has many V shaped valley which is affection of air turbulence and it becomes larger at about

this phenomenon. The step like light drop on the second event is considered the affection of air movement.

From above, in this article, discussing that “does this short drop means satellite” without considering double star

effect.
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Figure 4. The sky plane plot

Figure 4. is the result of reduction of this observation. The drop of main body’s shadow is almost equal to the
estimated diameter of this asteroid. The shadow of short drop is small (diameter:490m) and distance between the
two shadow’s edge is 3100m. This “space” is nearly the same size as the shadow of the main body. From above, it
is reasonable that the short drop is the shadow of satellite.

Additionally, when the diameter of this satellite is 490m then its Fresnel number is 5.4. It means that the satellite is
in the Fresnel area, so it makes real and clear shadow on the earth.

Here, the author further attempted to obtain information about the asteroid's shape using diffraction simulations.
Diffraction patterns of shadows cast by various created silhouettes were calculated using the Fresnel-Kirchhoff
diffraction formula (Figure 5). These silhouettes were designed to have cross-sectional areas equal to those
calculated from the asteroid's estimated diameter of 3.9 km. The blue line labeled 0 m represents the observation
position. When star‘s disappearance and appearance, the larger contact angle case (the orientation of asteroid’s limb
closer to the relative direction of star's motion), the change of light intensity becomes slower, and a diffraction curve

clearly appears in the light curve. Using this relation, it can be made a silhouette that well fits to the light curve



obtained from the occultation observation. However, note that high-confidence estimates are only possible to the
area near the observed line (blue line). The rest of the object can’t be draw clearly from the observations.
Furthermore, since only a single line (code) was observed, the silhouettes of the main body and satellite could be
mirror images of each other with the observation line (blue line) as the axis, and this observation cannot determine
which is the correct orientation. Also, note that the simulation software only performs scans from left to right, so

the silhouettes and shadows are mirrored left-to-right.
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Figure 5: Diffraction simulation of the estimated silhouettes of the main body and satellite
and the shadows they cast
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Figure 6: Comparison of Simulation and Observed Light Curves
Conclusion
It can be considered that a new satellite of asteroid (021814) Shanawolff has been discovered from occultation
observation with high possibility. The satellite's separation and position angle are estimated to be 6.4 mas and -89
degrees, respectively. Furthermore, from the result of comparing observed light curve with diffraction simulation,
it is strongly suggested that the celestial body responsible for the short light drop is an independent object distinct

from the asteroid's main body.



(Nov. 13,2025 Kazuhisa Miyashita)
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Figure 5. Light curve of the first short drop and analyzed event time
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Figure 6. Light curve of the second main drop and analyzed event time
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