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What are PHEMUs?

2014 April



What are PHEMUs?

2015 April

Mutual Phenomena ïeclipses and occultations



Why observe PHEMUs? - Astrometric accuracy

Institut de M®caniqueC®lesteet de Calcul des £ph®m®rides(IMCCE, Paris)



PHEMU15 Pro-Am photometry campaign ïGalilean satellites

IMCCE and Sternberg Astronomical Institute (Moscow)



PHEMU predictions

IMCCE and SAI



PHEMU predictions

British Astronomical Association (Jean Meeus)



PHEMU predictions

OccultWatcher (Occult)



PHEMU predictions

OccultWatcher (Occult)



PHEMU predictions

Occult



Hardware and software

20 cm f/10 SCT (C8)

28cm f/10 SCT (C11)

f/3.3 and f/6.6 focal reducers

Watec 910 HX/RC video camera

IOTA -VTI (GPS)

OccuRecïrecording

Tangra ïbias, dark frames and flat fields

Tangra - analysis



QHY5L -II mono video camera

CMOS sensor

USB 2.0

1/3-inch format

Up to 200 fps at 320 x 240 pixels

14-bit

Max QE ~ 74%

FireCapture ïrecording ïSER files ï0.2s exposures ï640 x 480

PC clock ïDimension4 - NTP

Tangra - analysis 



2014 Dec 24 ïEuropa eclipsed Ganymede



2014 Dec 24 ïEuropa eclipsed Ganymede



2015 Feb 20 ïIo eclipsed Ganymede



2015 Feb 20 ïIo eclipsed Ganymede



2015 Feb 20 ïIo eclipsed Ganymede



2015 Apr 6ïIo eclipsed Europa



Observations sent to PHEMU15

18 events submitted

1 event rejected ïeclipse and occultation

Bad weather ïclouds, strong winds, rain

Received 609 light curves of 442 events from 75 observers



PHEMU15 paper in MNRAS


