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Now we know that large number of minor bodies exist in the outer solar
system. These objects are called TNOs (Trans-Neptunian Objects) or EKBOs
(Edgeworth—-Kuiper Belt Objects), and they are thought to be remnants of
planetesimals from which the major objects in the solar system formed. Due to
their large heliocentric distances, TNOs are least thermally affected by
radiation from the Sun. Because of their primordial characteristics, it is
important to know the basic properties of the TNOs, such as size distribution,
spatial distribution and physical properties in order to understand the origin
and evolution of the solar system. In particular, their orbital distribution
depends on the formation and orbital evolution of the gas giant planets, the
depletion of the proto—solar nebula. Also their size distribution keeps the
history of accretional and collisional history of planetesimals.

In order to understand the early history of solar system, deep and wide-
field imaging was carried out using the 8.2-m Subaru telescope with the prime
focus camera “Suprime—Cam” to search for minor bodies beyond 50 AU from the Sun.
A total of 1.4 degz around the ecliptic, covering 2 degrees in latitude (-1 < B
< 1° ), was searched down to the R-band limiting magnitude of mR = 26.1, and
0.23 deg2 near the invariable plane was searched down to the limiting magnitude
of mr’ = 28.0. This survey area is larger than any previous work of comparable
depth. 28 TNOs were detected, and 22 of them having semi-major axes 38 < a < 45
AU received provisional designation in MPC. None of them has a > 50 AU,
resulting in an upper limit of the sky-plane surface density of distant object
of 3.3 deg—2 for the limiting magnitude of mR = 25.2 at 95% confidence level.
.The sensitivity and efficiency of our detection programme for slow moving object
was measured using implanted artificial objects. The derived sky-plane surface
density of TNO brighter than mR = 27.0 and RH < 50 AU is X = 63.39 £ 44.3
deg—2. The cumulative luminosity function was fitted by the broken power—law
distribution with two power—law indices a« = 0.72 for magnitude range of mR <
24,00 and « = 0.41 for magnitude range of mR > 24.00. Estimated power—law
index of the size distribution for smaller objects is q = 3.1 for size range of
D < 200 km, which is close to the value q = 3.5 for the catastrophic collisional
cascade. In this thesis, the absence of objects beyond 50 AU in our datasets are
reported and discuss the structure of the outer belt in our solar system, and

the first evidence of broken power—law size distribution of TNO is also reported.
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