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Development status of PLANETS telescope main mirror support system for observing
planetary atmosphere
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PLANETS (Polarized Light from Atmospheres of Nearby Extra-Terrestrial Systems) telescope is a 1.8m off-axis telescope,
which is developed by Tohoku University and international collaboration with Hawaii, Germany, Brazil. It is going to be installed
in Japan in 2020, and it is aimed that it will be transferred to Haleakala observatory, which is one of the world’s best astronomica
observation sites. The main target of PLANETS telescope is faint atmosphere and plasma emission near bright body, such :
plume of Europa and Enceladus, lo volcanic eruption and torus, atmospheric escape of Mars and Venus. To perform thes
observations, it is necessary that diffraction and scattering light is effectively decreased and it gets a good contrast between brig
body and faint emission. PLANETS telescope is one of the biggest off-axis telescopes performing in night time, and there is nc
obstacle of secondary mirror and spider in the light path. The off-axis design enables us to observe high contrast observatiol
Moreover, to understand such atmospheric and plasma phenomena, long-time continuous monitoring observation is essential,
PLANETS telescope can be continuous observation because it is own instrument. In this presentation, we report developme
status of main mirror support system which is important to be high contrast observation.

The main mirror of PLANETS telescope is Clearceram Z-HS with 1.8m aperture and 80mm of average thickness. Comparably
thin glass with multipoint active supports can enable to decrease polishing process and cost. In this study, we led optima
support load distribution when main mirror is supported by 27 or 36 points and decided maximum load and load error to satisfy
observation requirement, which is more than 0.90 of strehl ratio. As a result, maximum support load of each main mirror is abou
20kg and support load precision is less than +/- 30g when main mirror is supported by 36 points.

We are developing the main mirror axial support system and evaluate performance collaborated with Tohoku University, Kyoto
University, Nagoya University.

We examine two options of the main mirror axial support system, one is force actuator active support with loadcell and the
other is whiffletree active support with warping harness referred to TMT telescope and Seimei telescope (Williams et al., 2008)
In this study, we tested performance evaluation of force actuator support with loadcell by using one prototype of supporting
system. The force actuator structure is that linear actuator which is combined by ball screw and stepping motor moves one er
of compression spring and another end of spring transmits thrust to back surface of mirror via cylinder. Spring compressior
height changes by changing linear actuator length, so it can control thrust of spring. We adopted wave spring CMS40-H9 by
SMALLEY company. From resolution of linear actuator and spring constant, it was decided that the maximum thrust is 30kg
and resolution is 16g.

Next, we tested repeatability, time stability and hysteresis of prototype force actuator. We measured thrust of cylinder via
spring by loadcell with changing linear actuator length. However, we used a substitute wave spring of which maximum thrust
was about 10kg in the experiment because CMS40-H9 couldn’t get during the test. As a result of test, it was revealed tha
maximum hysteresis was about 200g between gradually increasing and decreasing thrust. The error of hysteresis was larger tt
requirement accuracy +/- 30g, but it is thought that error can decrease by closed loop control which feeds back loadcell measurir
value. Moreover, we tested time stability of thrust. Time stability of thrust during 30 seconds was less than +/- 5g, and it satisfiec
requirement precision. In the future, we will perform the same test by using CMS40-H9 to consider the requirement accuracy o
telescope support. Moreover, we will compare force actuator with whiffletree and decide supporting system.
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