Development of the Circumpolar Stratospheric Telescope FUJIN for Observations of Planets
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It is important to conduct long-term continuous observations for studies on time-dependent events of the
planetary atmospheres and plasmaspheres. We have developed a balloon-borne telescope “FUJIN” that has the purpose
of observing the atmospheres of Jupiter and Venus from the stratosphere. We are developing a second telescope “FUJIN-2"
aiming the observation of these planets. This telescope took over both the control systems, BBT2009 and FUJIN-1.
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development of FUJIN-2 for planet observations:

FUJIN Control System Subject of the Observation

For realizing observations at a visibility increment of 0.1, it is necessary to have
highly developed attitude controls and pointing controls. In the FUJIN-2, the
attitude controls are taken from the FUJIN-1 system and are divided into 3 stages
with each of these stages performed separately (Fig.2).

OControl stage 1

In the first phase, a gondola of FUJIN-2 is controlled in 3 dimensions by a decoupling

mechanism (DCP) and control moment gyros (CMGs).

OControl phase 2
In the second control phase, the target is captured by the telescope using two
cameras, a wide angle camera and a narrow angle camera.

OJuplter(Mam Target) - The Rossby wave existing in the Jupiter atmosphere is
= important for understanding the atmosphere dynamics.

* The white edge in the polar region of Jupiter in Fig.4
shows the Rossby wave with a wave number of 12 as shown
in Fig.4.

+ Cumulonimbus clouds transport heat vertically in the
Jupiter atmosphere and are interactive with the planetary
scale zones and belts. There is a hypothesis that these
structures were produced via Cumulonimbus cloud activities.

Fig.5: A region of Jovian South- For understanding the Jupiter atmosphere
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: + The partial distribution of the clouds and
the correlation of background wind speeds
and time course of these correlation at the
troposphere altitude in Jupiter.
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+ Super rotation
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+ Flight span : About 24

+ Target : Jupiter

+ Above Australia

with and without the disturbance.
+ Elevation: constant vibrations every 3~4 seconds.

+ Azimuth: no significant difference was observed between the casT

In the development of FUJIN-2, we introduced the 3
dimensions gondola controls to remove the pendulum
movement. When the development of FUJIN-1 was
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completed, it was established that FUJIN-1 could attain a ; ; " e " We will finish to integrate all sub system by

pointing accuracy of approximately 0.4", we finished the : . Fig3-d September, 2017, FUJIN-2 gondola will be
development of FUJIN-1.  This document is provided by JAxA.  Fig.3: The integrated test results of FUJIN-1in 2013 shipped to a test region.





