
Photon Counting Module for Laser Time Transfer Space Mission 
Karel Hamal1 , Ivan Prochazka1, Lukas Kral1, Yang Fumin2

1. Czech Technical University in Prague, Brehova 7, 115 19 Prague 1, Czech Republic, 

2. Shanghai Observatory, Chinese Academy of Science, 80 Nandan Road, Shanghai, China 

Contact: prochazk@troja.fjfi.cvut.cz  

Abstract 

We are presenting the results of research and development of the Single Photon 
Avalanche Detector (SPAD) for application in a Laser Time Transfer (LTT) space 
mission. 

For the joint project with the 
Shanghai Observatory, Academy of 
Sciences of China, we have developed 
the detector package dedicated for 
the project of synchronizing the 
hydrogen maser-based time scales by 
laser pulses. The technology 
demonstrator of a dual detector has 
been built and tested in our labs. The 
main parameters are: detection 
efficiency 10% at 532 nm, timing 
resolution 80 psec, dark count rate 8 
kHz, non gated operation. The 
detector’s active area is 25 um in 
diameter. The total mass, including 
bias stabilizing circuit, is 2 grams, and  the total power consumption is  below 0.5 
Watt per detecting channel. The detector can be operated in a wide range of 
temperatures ranging from –30o C to +60o C without any additional temperature 
control.  

Figure 1: The technology demonstrator of the  
dual photon counting detectors. The detection 

chips (protective caps installed for handling) are 
on the left. 

The ruggedness of the detector is superb. Optical power of 2 mW has been focused 
onto a sensitive area while the detector has been biased for 8 hours. No detectable 
degradation has been experienced. The overload tolerance negates the need for any 
mechanical Sun protection shutter in space. The recovery time from optical overload 
to full functionality is less than 0.1 second. The detector package has been 
successfully integrated into the LTT timing electronics and the pre-flight test was 
performed in China during the period  July-September 2006.  
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