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• Optics 
– Transmit 
– Receive  

• Receiver 
– PMT 
– Cryostat 

• Telescope Operations 
– Tracking 
– Light Coupling 
– Scanning 

• Monitor and Control 
• Operations 

INTRODUCTION 

Project Management  
& Systems Engineering 
Abhijit Biswas 
Martin Regehr 

Optical Assembly:  
Tom Roberts 

Beacon Laser Assembly:  

Malcolm Wright 
Receiver Assembly:  
Kevin Birnbaum (Lead) 
Meera Srinivasan 
Michael Cheng, Kevin Quirk 
OCTL Telescope & Operations 
(Includes Monitor & Control):  
Joseph Kovalik 
Malcolm Wright (Laser safety) 
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Detector Status 

• Hamamatsu PMT (loaned from GSFC) 
–One PMT 6% detection efficiency 
– Demonstrated ability to acquire LLCD downlink with worst case signal 
and background (clocks tied) 
–Correctly identify at least 50% of the frame-acquisition header which is 
sufficient to set valid PPM flag 
–2.9X10-3  to 7.9X10-3 CWER with 2-repeats 
–CWER < 10-4 with 3-repeats based on # of code-words processed 
  

•Cryostat 
– <1°K with ~ 8.5 hrs hold + 1 hr 
of re-cycle time 
–Integrating detector, cabling and 
amplifiers at JPL 

•Verification and validation 
–MIT-LL will bring test set to JPL 
last week of May 
–Testing to be performed at JPL 
for detector and receiver 
–Uplink wavelength and 
modulation testing to be 
performed at OCTL 
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TELESCOPE TRACKING 

• Perform semi-automated mount calibration 
– Use star catalogue to point to 30+ stars 
– Measure star offset in camera and use feedback to centre image 
– Record telescope readback 
– Produce calibration transform with commercial software 

• Test with satellites and stars 
– Ajisai: use consolidated predict ephemeris 
– ISS: use ephemeris generated by OPALS team at JPL 
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TELESCOPE  LIGHT COUPLING 

• Measure light coupling of telescope 
– Use star as a test source with sidereal tracking 
– Servo using FSM 
– Offload offset from FSM to an offset in sidereal 

tracking 
• Future: 

– Measure coupling into fibre 
– Use laser test source from horizontal 1.6 km path  
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TELESCOPE  SCANNING 
• Scan telescope in az/el 

– Sidereal star track 
– Measure star offset in camera 

• Test point ahead 
– Sidereal star track 
– Move fsm 10,20,30 µrads in az/el 
– Measure star offset in camera, fsm position 
– Open and closed loop 
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