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Imaging experiment simulating DESTINY™ flyby exploration
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DESTINY" (Demonstration and Experiment of Space Technology for INterplanetary voYage, Phaethon
fLyby and dUst Science) mission plans to conduct high-resolution imaging during close flyby of asteroid
(3200) Phaethon, which is considered as a parent body of Geminid meteor shower. During the high-speed
flyby, the asteroid tracking mirror of Telescopic Camera for Phaethon (TCAP) will rotate to obtain
unblurred high-resolution images with a spatial resolution up to 3.5 m/pixel at closes approach. Because
of the nature of flyby mission which has limited duration of spatially-resolved imaging by TCAP, it is very
important to design imaging sequence in order to maximize scientific achievements. Currently TCAP plans
to observe the surface of Phaethon with a spatial resolution less than 120 m/pixel for about 9 minutes
with an imaging rate of about 1 frame per second, which results in about 50 images with spatial
resolutions less than 10 m/pixel. We have conducted ground-based experiment simulating the imaging
sequence of TCAP during the flyby to understand how much scientific achievements, especially for
creating 3D shape models, would be obtained with the current mission design. Also, the optimization of
the imaging conditions during the flyby would be possible based on the results of the experiment, We
used a CMOS camera using a candidate sensor for TCAP and a downscaled telescopic lens in order to
realize the actual TCAP imaging sequence in a 20m-wide dark room. Asteroid models made by a 3D
printer were irradiated with a collimated light source simulating the sunlight. We slid the camera mounted
on an optical rail and took images of the asteroid models simulating the observation sequence of TCAP
from 151 seconds to O seconds before the closest approach. We will report 3D shape models produced
from the obtained images and discuss potential scientific results achieved by the current mission design
and implication for optimizing the TCAP imaging conditions during the flyby.
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