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We are carrying out a 1.8-m aperture off-axis telescope project PLANETS (Polarized Light from
Atmospheres of Nearby ExtraTerestrial Systems). The PLANETS telescope is characterized by high-
contrast imaging and spectroscopic capability thanks to low-scattering in the optical system by
combining off-axis mirror, adaptive-optics (AO), and stable atmospheric conditions of an observatory
site at a high-altitude. The scattering light of PLANETS is estimated to be more than 10 times better
than that of a normal large telescope. PLANETS is the international project of which board members
are from Japan, USA, Germany, and Brazil.

Our major scientific goal is to detect faint emission surrounding planet and satellite in the solar
system as well as exoplanets, such as Jovian satellite Europa’s plume and Martian ionosphere. These
emissions are so faint (10~ to 107 to the brightness of planetary or satellite disk) close to the main disk
(less than a few arcsec) that the measurement of these distributions and time variabilities are difficult.
PLANETS is appropriate to observe these targets by taking advantages of high-contrast imaging
capability and monitoring operation.

The main mirror is Clearceram Z-HS with a diameter of 1850 mm and thickness of 100 mm. Last
December, the mirror was shipped from Hawaii to Japan to carry out the final polishing. We glued
36 metal adapters on the backside of mirror to connect the mirror support. We are now developing
the whiffletree with warping harness system to support the main mirror, and complete its fabrication
by the end of March 2020. From this April, we will carry out the final polishing using a dragging
three probe method with a robot-arm system at Logist Lab./Astro-Aerospace. We expect to obtain
the accuracy of main mirror better than 20 RMS nm by the final polishing. In addition, we will
fabricate the telescope mount and structures using the proto-type mount Seimei telescope now stored
at Nagoya University. We will assemble the whole PLANETS telescope, and achieve the first light
and technical demonstration, particularly on the high-contrast and low-scattering capability, in Japan
within a few years. Further, we already have the construction permit with conservation district use
application (CDUA) at the summit of Haleakala, Hawaii, and we plan to install PLANETS there as
soon as we get the funding for the observatory construction.
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« Brightness of planetary disk is
roughly 10-5~107 times
greater than that of targets.

— coronagraphy
— high-resolution spectroscopy
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Truss structure 820 kg
Primary+cell 600kg

Elevation support 1 ton

Azimuthal stage 1 ton

Total 3-4ton

Displacement at secondary is
0.31 mm when altitude = 30°
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We could not find any place in our university campus.
Fortunately, our litate observatory (37.6°N, 2-hour
drive from Sendai) can enclose the structure with
minor renovation.
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Gregorian: DiPOL-2 (Polarization imager) (KIS) B,V,R polarimetry (DoLP ~ 10-57)
Nas: NIREchelle spectrograph (ESPRIT) 1-4um, R ~ 20,000
Nas: MID-IRGIGMICS (Nagoya U.) 7-12um, R ~ 40,000
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