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Project	main	objectives	(2-3	lines):	

The	main	objective	of	ASTEP+	 is	 to	characterize	photometrically	 transiting	planets	and	
their	stars.	Because	of	its	location	in	Antarctica,	it	is	ideally	suited	to	monitor	stars	with	
declinations	below	-30°	South,	where	the	NASA/TESS	satellite	will	discover	most	of	 its	
transiting	 planet	 candidates.	 ASTEP+	 will	 follow-up	 these	 candidates	 and	 will	 also	
participate	to	the	highly	successful	TRAPPIST	campaign.	Owing	to	the	nearly	continuous	
observations,	ASTEP+	will	focus	on	transiting	planets	orbiting	at	large	distances	(orbital	
periods	>	10	days)	from	their	parent	star,	probing	a	population	that	is	presently	not	well	
known.	
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The	ASTEP	project	began	in	2008	with	ASTEP	South,	a	small	10cm	refractor	pointing	the	South	pole	
field.	It	demonstrated	the	high	quality	of	the	site	for	photometric	surveys	(Crouzet	et	al.	2010).	
	
In	2010-2013,	the	installation	of	ASTEP	400,	a	40cm	telescope	at	Concordia	led	to	the	discovery	
of	 40	 transiting	 planet	 candidates	 (Mékarnia	 et	 al.	 2016)	 and	 the	 identification	 of	 numerous	
variable	stars	(Chapellier	et	al.	2016).	However,	the	low	internet	bandwidth	was	a	major	difficulty	
at	that	time:	data	was	not	analyzed	on	the	fly	and	the	data	processing	had	to	wait	the	end	of	the	
winter	season.	The	most	outstanding	result	of	this	campaign	has	been	in	fact	the	first	detection	of	
a	 secondary	 eclipse	 of	 exoplanet	 WASP-19b	 in	 the	 visible,	 from	 the	 ground	 after	 a	 dedicated	
monitoring	of	this	relatively	bright	target	(Abe	et	al.	2013).	

	



	
Figure	1	:	Phase-folded	lightcurve	of	WASP-19b	with	ASTEP	400.	The	gray	and	black	dots	correspond	to	the	
original	data,	and	to	the	binned	data	at	0.001	phase	units	(blue),	respectively.	The	red	line	is	the	best	fit	to	
the	 transit.	 The	 inset	 frame	 is	 the	 normalized	 flux	 scale	 zoom	 on	 the	 secondary	 eclipse	 (full	 phase	
coverage	in	abscissa)	with	a	bin	size	of	0.01	in	phase.	[From	Abe	et	al.	2013]	
	
In	2016,	we	sent	back	to	Concordia	the	ASTEP	telescope	for	a	continuous	monitoring	of	star	Beta	
Pictoris	and	the	quasi-transit	of	its	planet	Beta	Pic	b.	An	international	consortium	was	built	around	
this	project,	a	unique	opportunity	to	detect	moons	or	rings	around	this	planet,	or	other	transiting	
planets	in	the	system.	The	data	obtained	by	ASTEP/BetaPic	between	March	and	September	2017	
is	 among	 the	 best	 obtained	 by	 the	 consortium	 (including	 the	 BRITE	 nanosatellites,	 the	 bRing	
telescope	network,	HST	and	HARPS	observations…)	for	its	continuity	and	precision.	The	data	is	still	
being	analyzed,	but	already,	the	delta	scuti	oscillations	of	the	star	have	been	characterized	much	
more	exhaustively	than	ever	before:	31	pulsations	frequencies	were	detected,	when	only	3	were	
known	thus	 far	 from	optical	photometry	 (Mékarnia	et	al.	2017).	The	seismic	data	will	help	us	 to	
tightly	 constrain	 the	 fundamental	 properties	 of	 the	 host	 stars,	 in	 particular	 its	mass,	 radius	 and	
age,	which	in	turn	will	help	us	to	characterize	the	properties	of	this	young	system.	
	
Figure	2	shows	a	comparison	between	BetaPic/ASTEP	observations	and	HST	data	collected	at	the	
same	 time.	 HST	 data	 is	 of	 course	much	more	 accurate	 (HST	 is	 a	 2meter	 diameter	 telescope	 in	
space,	 compared	 to	 40cm	 on	 the	 ground	 for	 ASTEP!)	 but	 much	 more	 sparse	 (HST	 could	 only	
observe	about	6	times	during	the	year	and	for	about	2	hours	only).	The	ASTEP	data	was	treated	on	
the	fly	and	downloaded	in	Nice	for	automatic	analysis	and	alerts.	
	

	
Figure	2	:	Comparison	of	ASTEP	and	HST	data	of	Beta	Pictoris	obtained	on	June	17,	2017.	The	black	curve	is	
the	theoretical	pulsation	lightcurve	obtained	from	the	ASTEP	data.			

	



ASTEP+	will	 benefit	 fully	 from	 the	experience	of	ASTEP	and	BetaPic.	 ASTEP	was	 limited	by	 the	
internet	 bandwidth,	 the	 requirement	 to	 have	 a	 full-time	 astronomer	 in	 Concordia	 and	 the	
requirement	 to	 follow-up	 transiting	 candidates.	 Concordia	 now	 has	 a	 relatively	 good	 internet	
bandwidth	 allowing	 us	 a	 direct	 analysis	 of	 the	 data.	 The	 telescope	 is	monitored	 from	Nice	 and	
requires	only	 routine	maintenance.	 Instead	of	proposing	a	 search	 for	 transiting	planets	around	
relatively	faint	stars	as	most	of	the	ASTEP	survey,	we	will	focus	on	well-characterized,	relatively	
bright	targets.	We	will	follow	the	example	of	the	very	successful	WASP-19	and	Beta	Pic	surveys.		
	
Furthermore,	 ASTEP+	 will	 benefit	 from	 the	 highly	 successful	 TRAPPIST	 project,	 in	 particular	 to	
follow-up	 stars	with	 planets	 discovered	 in	 radial	 velocity	 but	 not	 known	 to	 be	 transiting.	 It	will	
follow-up	the	TESS/NASA	transit	candidates	in	the	Southern	sky	to	confirm	their	planetary	nature.	
Most	of	these	candidates	will	have	extremely	south	declinations,	 limiting	seriously	any	follow-up	
from	mid-latitudes	(Chile,	South	Africa,	Australia)	between	April	and	August.	Beyond,	we	believe	
that	our	project	 is	a	 rare	opportunity	 to	maintain,	 for	 the	community,	 the	capability	 to	 follow	
important	astronomical	events	occurring	with	very	southern	declinations.			
	

	
Is	there	an	ongoing	project	issued	from	the	results	of	this	project	?		

Yes	☐ 	or	No	☒	
Do	you	forecast	a	new	future	project	?		

Yes	☒ 	or	No	☐ 	
	
	

Number	of	papers,	conferences,	thesis:	

Papers:	8	refereed		+	1	in	press	+	3	SPIE	articles	

Conferences:	24	international	conferences	+	>17	presentations	for	the	public	

Thesis:	2	(F.	Fressin,	N.	Crouzet)	
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