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To correctly perform an asteroid 
occultations you need:

• Prediction (Occult, OccultWatcher, Steve Peston website, 
Euraster, etc.)

• Telescope.

• Camera (analogic/digital) 🡪 Produce linear photometry 
(Raw/untreated images).

• Method to correctly date your recording with a standard 
time base 🡪 UTC = Universal Time.



SYRTE (CNRS, Observatoire de Paris) Atomic Clock tests.

Get the UTC (Coordinated Universal Time) from GPS satellites with great 
precision (>100nSec UTC, 1PPS). 

Astronomy
• Astrometry.
• PHEMU’s.
• Occultations (Asteroid, TNO, Planets and Moon)
• Pulsar timing.

PC time synchronization.

UTC time in astronomy



Issues with the Analog recording:

• Availability of latest sensitive and low noise image sensors 
(Sony STARVIS, sCMOS, EMCCD, etc.).

• Bit depth of 8 bits compared to digital 12-16 bits.

• Lower frame rates and recording parameters 🡪 Binning, 
Gain/EM Gain, ROI, etc.

• Possible image quality degradation before digitalization 
(cabling).



Bad timing can be catastrophic!
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Timebox II: Latest version 2025

186,00 € incl. VAT - 155,00 € excl. VAT



Scientific Article:

The Shelyak Timebox, a device allowing multi-mode accurate UTC time 
recordings for digital video cameras

Cesar VALENCIA GALLARDO1,2, Dave GAULT3, Thierry MIDAVAINE2 and Hristo 
PAVLOV4

1 TimeBox UTC. Paris, FRANCE. 
2 Club Eclipse. Paris, FRANCE. 
3 Kuriwa Observatory. Hawkesbury Heights, AUSTRALIA. 
4 IOTA-ES. Karlovo, BULGARIA. 

Journal for Occultation Astronomy, Vol. 11, No. 1, p. 22-31.
January 2021



Shelyak TimeBox II allows accurate timing of recordings

TimeBox IISEXTA device
Genika

ZWO ASI183MM-PRO

2 FPS 4 FPS 8 FPS

15 
FPS

30 
FPS



Shelyak TimeBox II: PPS timing SYRTE 2025

Results:

Less than 100 ± 5 nsec delay between the 
Timebox II GPS PPS signal and the UTC-OP.

Delay of 5-10 μsec between the Timebox II 
GPS LED firing and the UTC-OP.



On the Sky occultations
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Elektra

Peter TICKNER, Elektra 2018



Jean-Louis DUMONT and Lionel ROUSSELOT, 
Pallas 2020







They use the Shelyak TimeBox:

Club Repères Astro, FRANCE
Société Astronomique de 

Touraine, FRANCE

Among many others…

Reading Astronomical Society, UKClub Eclipse (IOTA/ES), FRANCE

INAF-Osservatorio di Astrofisica e Scienza dello Spazio


