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JUICE/GALA-] (6): Optical/thermal/structural design for the receiver part of the Ganymede
Laser Altimeter (GALA) for the JUICE mission
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We present Optical/Structural/thermal design for the receiver part of the Ganymede Laser Altimeter
(GALA) for the Jupiter Icy Moon Explorer (JUICE) mission. JUICE is a mission of ESA to be launched
in 2022, and GALA is one of the payloads of JUICE. For the laser altimetry, GALA emits and receives
laser pulses at about 500 km altitude above Ganymede. Wavelength, energy, and repetition frequency
of the laser plus are 1064 nm, 17 mJ, and 30 Hz, respectively. Reflected beam from the Ganymede
surface is received by the receiver telescope with 25 cm diameter aperture, re-focused by the BEO
including a narrow band-pass filter, and then detected by the APD detector. In the international
collaboration, GALA-Japan will develop the Backend Optics (BEO), the Focal Plane assembly (FPA)
including an avalanche photo-diode (APD) detector, and the Analog Electronics module (AEM) in the
receiver chain.

Thermal environment of GALA is unique: The Receiver telescope and some parts are cooled to
intermediately cryogenic temperature by radiation to the cold surface of Ganymede and deep space
while the APD detector has to be kept at 25 degree in its operation time. Many parts of GALA are
warmed by self-heating. Furthermore, GALA repeats observation time of 16 hours and data downlink
time of 8 (power of observation part is off) hours. So the thermal environment is dynamic.

On the other hand, GALA have to keep stability of optical performance, especially absolute
agreement of the optical axis of the emitter and the receiver and to the spacecraft coordinate
system. Radiation shield also has to be mandatory. Considering these conditions, we are carrying
out design of optics, structure and thermal design for the BEQ, FPA, and AEM. The current baseline
design, the BEO is simply consisting of a collimator lens, a narrow band-pass filter, a focusing
lens supported without adhesive. The material used for the structural material of both BEO and FPA
must have small thermal expansion and good radiation shielding. Iterative studies of thermal
analysis of whole GALA and the optical/thermal/structural design is ongoing.
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