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RISESAT

3 VSOTA-C

Rapid International Scientific Experiment SATellite

One of “HODOYOSHI” Small Satellite Series
Under Development by Tohoku University
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VSOTA
Very Small Optical TrAnsmitter
Mission : Optical Down Link Experiment

Alignment Cube
20 1550nm 980nm

VSOTA-E (Electric unit)

High Precision Telescope (HPT)

+ Science Instruments
developed by Hokkaido & Tohoku Univ.
for Earth and Planetary Observation

+ Diameter : 100 mm

« Focal Length : ~1000 mm

+ GSD : 5m @ 700km altitude

« LCTF Filter : 420-700 nm, 650-1050 nm

HPT on RISING 2 Satellite
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Optical Transmission Direction
controlled only by “Body Pointing”

Assessment of Body Pointing Accuracy Using Pilot Laser
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Results : Number of Photon on Instruments
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Number of Photons Received
in HPT Aperture
Mean accuracy of TLE Slant distance: 1000km
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Number of Photons received by HPT
Number of photoelectron

Receiving Photoelectron reflected by
CCR on RISESAT
Slant distance : 1000 km

Receiving Photoelectron per shot at station
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Optical Ground Station Parameters
- existing Laser Ranger at Koganei -

Wavelength of Pilot laser (SLR) 532 nm

Pulse width 1/e2 50 ps

Repetition Rate 20 Hz

Energy per pulse 20mJ

Transmit optical efficiency 0.6

Atmospheric efficiency (One way) 0.5

Pointing LOSS factor (Efficiency) 0.135

Diameter of Receiving Telescope 1.5m

_Recei\_/ing optics ef_ﬁciency 02

including spectral filter

Quantum efficiency of SLR receiver 0.2
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Corner Cube Retro Reflector (CCR)\

Parameters
CCR clear aperture diameter 28 mm
CCR Reflectivity 0.8
Refractive index of CCR fused silica 1.45
Dihedral Angle offset 1.4 arcsec
Incident angle of CCR neary 0 deg
Discussion

« Number of photons received by each instruments
— too much difference by law of One way link (1/R2),
and that of Two way link (1/R4)

« Shall we do independently one-way HPT and CCR
using a different energy level of laser setting.

« Can we do simultaneousely ?
— Yes
We could feasible by combination of:

- Less sensitive HPT by setting LCTF intentionally offset wavelength

- Larger CCR (e.g. twice the diameter) makes one order magnitude
more returns on ground SLR receiver.

- Variable repetition rate 20Hz-kHz several uJranging laser introduced
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