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Another special thanks
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High Time Resolution Astrophysics (HTRA, high speed photometry, fast photometry) :

ü involves observations and studies of cosmic sources on timescales of seconds to sub-
milliseconds  

ü informations on a larg variety of astronomical objects (from solar system bodies to the 
recently discovered Fast Radio Bursts)

• Binary Systems
• CVs
• LMXBs
• HMXBs
• Neutron Stars
• Pulsars, Magnetars, Isolated NS
• Normal Stars
• GRBs
• Asteroseismology
• Stellar Pulsations
• Brown Dwarfs
• Transients and Occulations
• AGN
• ……..
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Mutual Phenomena :eclipses	and	occulta@ons	of	the	satellites	by	themselves
 PHEMU85 at ESO, important campaign (part of a mundial effort), observations in high speed 
mode (50 msec) at the ESO50cm and ESO1 m

Successful campaign (even if Obs. during July-September, not the best period for 
photometric observations)
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INFRARED  (occultations of Uranus, Neptune and Europa)

1982Icar...52..454S : Sicardy, et al., 1982 : The 15 August 1980 occultation by the Uranian 
system - Structure of the rings and temperature of the upper atmosphere
1985LPICo.559...35H : Hubbard et al., 1985 : Occultation detection of a Neptune ring 
segment 
1985LPI....16..368H : Hubbard et al., 1985 : Occultation Detection of a Neptune Ring 
Segment
1985Icar...64...88S : Sicardy et al., 1985 : Variations of the stratospheric temperature along the 
limb of Uranus - Results of the 22 April 1982 stellar occultation
1985JGRS...90...35H : Hubbard et al., 1985 : Occultation detection of a Neptune ring segment
1986Natur.320..729S : Sicardy et al., 1986 : More dark matter around Uranus and Neptune?
1986Natur.324..227L : Lellouch et al., 1986 : Occultation determination of Neptune's 
oblateness and stratospheric methane mixing ratio
1987Icar...72..635H : Hubbard et al., 1987 : Oblateness, radius, and mean stratospheric 
temperature of Neptune from the 1985 August 20 occultation
 1988ApJ...325..490H : Hubbard et al., 1988 : Structure of scintillations in Neptune's 
occultation shadow
1994A&A...288..985R : Roques et al., 1994 : Neptune's upper stratosphere, 1983-1990: 
ground-based stellar occultation observations III. Temperature profiles

http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=1982Icar...52..454S&db_key=AST&link_type=ABSTRACT&high=5b7c1aef0821666
http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=1982Icar...52..454S&db_key=AST&link_type=ABSTRACT&high=5b7c1aef0821666
http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=1985LPICo.559...35H&db_key=AST&link_type=ABSTRACT&high=5b7c1aef0821666
http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=1985LPICo.559...35H&db_key=AST&link_type=ABSTRACT&high=5b7c1aef0821666
http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=1985LPI....16..368H&db_key=AST&link_type=ABSTRACT&high=5b7c1aef0821666
http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=1985LPI....16..368H&db_key=AST&link_type=ABSTRACT&high=5b7c1aef0821666
http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=1985Icar...64...88S&db_key=AST&link_type=ABSTRACT&high=5b7c1aef0821666
http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=1985Icar...64...88S&db_key=AST&link_type=ABSTRACT&high=5b7c1aef0821666
http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=1985JGRS...90...35H&db_key=AST&link_type=ABSTRACT&high=5b7c1aef0821666
http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=1985JGRS...90...35H&db_key=AST&link_type=ABSTRACT&high=5b7c1aef0821666
http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=1986Natur.320..729S&db_key=AST&link_type=ABSTRACT&high=5b7c1aef0821666
http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=1986Natur.320..729S&db_key=AST&link_type=ABSTRACT&high=5b7c1aef0821666
http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=1986Natur.324..227L&db_key=AST&link_type=ABSTRACT&high=5b7c1aef0821666
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GMS : the Gamma-ray burst Monitoring System
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Pedersen et al, Nature, 1984

Observations at the ESO 50 cm + fast photometer 
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Ground-braking for GMS in 1983
Courtesy: Holger Pedersen
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ü 49 flashes detected in 230 hours, mainly meteors and 
satellites passing through  the field of view of the 
instrument

ü No flashes similar in morphology on the N49 event 
of 1984 February 8

Schaefer et al, 1987, Astronomy and Astrophysics

Goal of the study : measure a flash background 
rate for comparison with Perdersen et al (1984)



2019,	March	26th The	La	Silla	Observatory	-	50	years Motch et al, 1982
1.54Danish	+	2	channel	photometer,	10	msec	@me	resolu@on

X-rays binaries and the multiwavelength campaigns
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ESO3.6m + 1 channel photometer built at Meudon, 100msec time resolution
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Observation of GX 339-4 with the 1.54Danish + the ESO newly build 2 channel photometer, 10 
msec time resolution

Acquisition and data analysis programmes written - after many efforts – in assembler by C. Motch 
and D. Hofstadt
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Scientific interests of simultaneaous 
observations and discovery of their 
complicated organizations

Variations on different timescales show 
different behavior – correlation or anti 
correlation – depending of the energy of 
the X-rays photons
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The ESO 3.6m photometer

High time resolution of fast rotating compact objects : the search and studies of pulsars 
at the 3.6m telescope + the Fast Photometer
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High time resolution observation of SN1987A at La Silla from the beginning (ESO1m, 
1.54D and then at the 3.6m telescope)

Regular observations of SN1987A with the goal to detect the birth of a pulsar

See Patrice Bouchet’s talk on Friday
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A project in close collaboration with Hakki Ögelman (MPE)



2019,	March	26th The	La	Silla	Observatory	-	50	yearsKristian et al, 1989, Nature

And	then	came	an	IUA	Circular
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The ESO-3.6m 1989 SN1987A pulsar fever

• Crisis (but not Panic  - just a bit - ) after our Tololo’s friends announcement 

• à To compete, we had to change (quicky) the acquisition programme from 1kHz to 
10kHz : a challenge brilliantly raised by the La Silla staff  (Thanks again to all of 
them).

• Data written on magnetic tape = 1.8h of data/magnetic tape

• Intensive use of the ESO diplomatic bag 

• IBM computer at MPE-Garching to run the analysis (a quick look was done at La 
Silla nearly in  ’’real time’’)
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No	pulsa@on	found	!
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Nature, 22 February 1990 Nature, 28 February 1991
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4 arcsec diaphragm

We	con@nue	our	search	for	the	pulsar	in	SN1987A	
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As written by J. Kristian : Indeed,  over-interpretation tempting
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4 arcsec diaphragm
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Studies of pulsars in the Optical
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n = 2.04±0.02 

Gouiffès et al, 1992

Braking	index

PSR 0540-60, a 50 msec pulsar in the LMC – the Crab twin -
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PSR0833-45, the Vela pulsar

Gouiffès et al, 1998
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Courtesy	G.	Kannbach	(MPE)

The ESO 3.6m photometer was decommissioned in the 90’s
New instruments since , 2D devices, etc

Iqueye	at	the	NTT

	See C. Barbieri’s talk

Ultracam

See T. March’s talk
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GASP : Galway Astronomical Stokes Polarimeter
(PI Andy Shearer – NUI Galway)
High-speed Imaging polarimeter

Visitor instrument on WHT, Palomar 200’’, OHP 193cm and ESO3.6m
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GASP mounted at the cassegrain focus of 3.6m in summer 2018 and 2019 :
3.6m offered for a visiting instrument

This picture is extracted from a movie
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The	Crab	pulsar



2019,	March	26th The	La	Silla	Observatory	-	50	years Credit: E. O’Connor, A. Shearer
This picture is extracted from a movie

The	Crab	pulsar	seen	with	GASP
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Conclusion - I
High Time Resolution Astrophysics, a window with many potential discoveries

Ex : The Fast Radio Bursts : radio burst at msec timescale. 

Credit : I. Cognard (Nançay)

FRB121102

Need good instrumentaion + telescope acces (preferably with a large 
collecting surface)
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Need for a visiting instrument 
program at ESO

Ø  at La Silla and/or Paranal

Ø To be adressed during the 
round table on Friday ?

Conclusion - II
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Muchas gracias por su atención


