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OVERVIEW

• Correlator and tools further developed to process data from photometer
• Baseline correction applied to single photons 
• Overall tools improved
• Cross-baseline data acquired from telescopes



IMPLEMENTATION OVERVIEW



CURRENT IMPLEMENTATION
• Applies parallax delay correction

• Photon by photon to account for fast drift

•

• Filters for obvious bogus timestamps

• Computes light curves

• Filters high-frequency noise

• Runs through python and openCL
• Works on Linux, OSX and Windows
• Installs via pip, asks which GPU to use at startup or via env-

variable

vuvw = Dec × Ha × −Lat × vENU



CURRENT IMPLEMENTATION
• Laptop performant enough to handle large collection area up to mag. 8, in real-time

• Simulation of the photon rate from 2 10-meter class telescopes:



TOOLS IMPROVEMENT: 3D VIEW OF SITE
• Allows to visually plan future observations

• Displays telescopes location and line of sight, one delay and baseline, UV tracks, Sun and Moon 
• Same code use in the correlator itself 



OBSERVATIONS - SKINAKAS
• Acquired zero-baseline

• Stack data from several bright stars 
• Baseline subtraction to remove electronic noise
• Significance: 7.3 sigmas over 7.3 hours
• Slight broadening under investigation

delay (ps)



OBSERVATIONS - C2PU

• Acquire zero and cross-baseline
• Using Epsilon and Omicron telescopes at C2PU
• ITRF telescopes position measured better than 1mm

• Did not go according to plan
• Our car broke-down while driving up
• A lightning strike burned one of the SPADs from the 0-baseline setup
• A terror attack cut the power from the grid

The power outage in Cannes was claimed by two 
anarchist groups who wanted to disrupt the festival.



OBSERVATIONS - C2PU
• Cross-baseline of  Vega

• No baseline subtracted, delay drift 
blurs the noise out

• Significance: 7.4 sigmas over 17.2 
hours

• Excess drift speed ~3 ps / s
delay (ps)



OBSERVATIONS - C2PU
• Efficiency much better during the only good night

delay (ps)

• Significance: 5.9 sigmas over 5.0 hours
• Peak a bit narrower
• Optical setup not yet optimal (vignetting)



OBSERVATIONS - FIT A DIAMETER
• Baseline during Observations in Calern did not vary much
• Visibility2 was between 0.6 and 0.8 always

• Observations always started late due to lingering haze



OBSERVATIONS - FIT A DIAMETER - UD
• Data from Calern was split into 2x baselines
• Data from Skinakas was used as zero-baseline

• Not enough data points to claim anything, though data meets expectations



SUMMARY

• Timestamps correlation on GPU gives immediate feedback

• Tools allow to efficiently plan and analyse observations 

• Parallax correction applied to every photon
• As long as the geometry of the observation site is known to some millimetres precision 



NEXT STEPS

• Implement correlation for spectrometer data
• Including line-based calibration to match paris of channels with same wavelength
• To start with we will go for brute-force, ie. correlate all channels with all channels

• Continue to improve code-base

• Start investigating very long baselines and non-identical telescopes geometry
• Slewing must be modelled better than ~3mm for 10 ps accuracy
• Atmospheric delays must be accounted for








