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Omni-SLR System

Omni-SLR Concepts

Satellite Laser Ranging (SLR)

• Direct/precise measurement of the ground-satellite distance.

• Essential for global-scale geodesy and orbit determination.

• Regarded as a “big” and “expensive” facility (similar to VLBI).

• Boosting number of reflector-equipped satellites, LEO to GNSS. 

• Current network not evenly distributed on the Earth.

     What should we do for expanding/improving the ground network? Current SLR Network and Satellite constellation (ILRS website).

Very low-cost

• Use of COTS products

• Current setup: USD/EUR 50-60 k per station.

Very compact

• Conveyable by a car.

• < 100 kg.

Multi-purpose

• Primary: SLR.

• Airborne/Spaceborne optical communications.

• Time transfer.

• More? Proposals welcome.
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(RX) Kasai 
GS-200RC

(TX) 
BORG 36ED

CryLAS FDSS532-Q2

Hamamatsu
C11202-100

λ = 532nm; 
pulse width = 1.3ns; 
Rep. rate = 10 kHz; 
output = 6 μJ/pulse

Φ = 36 mm; f = 200 mm

Aperture = 100 µm; Efficiency = 70%;
Dark noise = 30 cps; No gate control

Plates: Futaba’s CFRP PLATE
(About 50% of Alminium)

must be < 20 kg.   
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Swabian 
TimeTagger Ultra (Value Ed)

4 ch
(ch1 = start; ch2=stop; ch3=1PPS) 
42 ps RMS
70 M events/sec

Furuno TB-1

OCXO

10 MHz: ~ 5 x 10^-11 @ 1s
1 PPS: ~ 40 ns

Citizen TSV-500GP

NTP Server
Local delay/stability: < 1 ms
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Raspberry Pi etc

(Flask UI)

cpf-san (192.168.11.21): CPF = ILRS orbit prediction

adsb-san (...11.22): ADS-B-based air traffic

laser-san (...11.23): Laser trigger signal

mets-san (...11.25): Barometer and mets sensor

tle-san (...11.26): TLE = Two-Line Element orbit 

NTP server (...11.29) = Citizen TSV-500GP
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2023-12-22 SARAL & SWARM-C

2023-12-26 BEACON-C & SWARM-C

TX-MC Alignment

First successful returns in December 2023
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• Link budget: 0.5% return rate (⇔ estimate 1-10%).

• Single shot precision = 7 cm two-way → Normal point precision < 1 cm. 

Current & Future projects

• Still lots of things to be done as a basic SLR station.  More to be done for standarising the system.  

• ILRS/IERS registration: CDP Number “7317” “95” “01”, DOMES Number 21791S00X (to be assigned).

• March 2024: Deployment to Ishioka Geodetic Station (GSI).  Various tests, collocation, etc. 

• 2024+: Time transfer experiments (with NICT and Softbank).

• Early 2027 (summer): Deployment to Syowa Station (Antarctica).  Low-temperature, daytime-only conditions.  

• More projects ongoing/planned with national institutes, companies, etc.
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