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Review of Solid State Photon Counters

for Laser Ranging to Orbital Space Debris
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OUTLINE

� Requirements on detectors

� Detectors available - review

� Si SPAD detectors (VIS)

� Ge and InGaAs SPAD detectors (NIR)

� Superconducting detectors (NIR)

� Conclusion
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Requirements put on detectors
for space debris laser ranging

� EXPERIMENT ENERGY BUDGET
= >  single photon response

high Photon Detection Efficiency (PDE)

� LASER SOURCES AVAILABLE  &  SAFETY
= > sensitive @ 532 or 1064 or 1550 nm

� OPTICAL TRACKING TELESCOPE FoV
= > detector aperture >= (50) 100 um

� FIELD OPERATION
= > robust, reliable
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Photon counting detectors
key parameters for laser ranging

� VACUUM / PHOTOCATHODE based
Apertures 1 mm .. 1 meter
Wavelength range UV ….. 1550 nm
Photon Detect.Eff. 30 % ….0.1 %

� SEMICONDUCTING  detectors
Apertures 0.1  … 0.5 mm
Wavelength 532 ...  1064 nm Si

532 ...  1550 nm Ge / 77K
1064 .  1550 nm InGaAs

PDE 70 % @ 532 nm  Si

� SUPERCONDUCTING detectors (kryo-cooled)
Apertures max. 10 um (50 um ?)
Wavelength UV   ….  1550 nm 
PDE > 70 %  @ 1550 nm

Si SPAD 500um, TE cooled

Superconducting detector 10 x 10 um

Hamamatsu photomultipliers


