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Lucky	Star	2015/20:	main	Work	Packages

Main	goal:	do	science!

WP1. Rings	around	small	bodies:	search	and	dynamics

WP2. Sub-km	TNOs,	serendipitous	events

WP3. Pluto’s	atmosphere

WP4. Target	specific	large	TNOs



Lucky	Star	2015/20:	supports

equipment:	5	EMCCD	Raptorphotonics,	10	Cmos ZWO

travels:	on-site	campaigns,	meetings,	visitors

personnel:	6	post-docs	
+5	PhDs	(4	defended)	not supported,	but	directly	working	
in	the	project	



Lucky	Star	2015/20:	main	assets

Launch	ESA	Gaiamission	December	2013	

1st data	release	“DR0”	July	2016	(Pluto	stellar	occ.	July19,	2016)

DR1:	September	2016	à typical	accuracy	5	mas,	5-10	times	better	than	
ground-based	astrometry

DR2:	April	2018	à typical	accuracy	1	mas,	~10-30	km	on	Earth	for	TNOs!

NASA	New	Horizons

Pluto	flyby	July	2015,	2014	MU69 flyby	January	2019



Highlights



Chariklo’s ephemeris,	a	bootstrapping	approach	using	GAIA



size	of	Chariklo’s

ring	system

Chariklo’s ephemeris,	a	bootstrapping	approach	using	GAIA

by	Josselin Desmars



2017



2019



Haumea
(artist view)

Pluto	false	color
(NASA	New	Horizons)

Chariklo
(artist view)

all	three systems shown to	scale



170	

co-authors!



Pluto’s	seasonal	cycle:

- presence	of	Sputnik	Planitia

- no	southern	N2 polar	cap

- constraints	on	thermal	inertia



Sputnik	Planitia depression:	

the	“beating	heart“	of	Pluto’s	atmosphere



Triton	occultation

October	5,	2017

an	early	Gaia	DR2		star!

85	light	curves	so	far…



Triton’s	atmosphere

ground-based	stellar	occultation	

October	5,	2017

Liverpool	2m	telescope

ingress,	egress

extrapolation	to	the

surface	at	38	K
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Triton’s	surface

see	Joana	Marques	Oliveira’s	talk



October	5,		2017

(Liverpool	2m	tel)

ingress,	egress

Voyager	2
Radio	Science	

occultation

August		1989

Triton’s	atmosphere

comparison	Voyager	2	(1989)	and	ground-based	stellar	occultation	(2017)

see	Joana	Marques	Oliveira’s	talk



the	Titan	central	flash	of	July	3,	1989

a	tribute	to	H.-J.	Bode
the	start of	a	long	collabotation





spherical
transparent
atmosphere



New	ERC	Advanced	Grant	project:

Far	Horizons	2021/25



Far	Horizons	2021/25:	main	Work	Packages

WP1. Rings	around	small	bodies:	dynamics,	simulations

WP2. Internal	structures

WP3. Pluto	&	Triton	seasonal	cycles,	search	for	new	atmospheres

WP4. Focus	on	specific	targets

WP5.	Collisional	history	of	the	early	Solar	system
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Pluto, Triton, TNOs and Centaurs Stellar Occultations

Others
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stop	of	astrometric

2.2m	ESO	programs

1st TNO	occultation
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Lucky	Star
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Pluto, Triton, TNOs and Centaurs Stellar Occultations
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after		3	months

after		one	year

after		12	years

WP1



Salo et	al 2004
collisional	code	of	Saturn’s	rings	
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preparing	the	April	9,	2017

Chariklo occultation

“M2“	50-cm	telescope,	Namibia

Mike	Kretlow/Lucky	Star





WP2



Pluto’s	seasonal	cycle:

- presence	of	Sputnik	Planitia

- no	southern	N2 polar	cap

- constraints	on	thermal	inertia

WP3



northern latitude	terrains
Sputnik Planitia

region

spikes

(gravity waves)
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Pluto	occultation	June	1,	2022,	G=	13.0 Triton	occultation	October	6,	2022,	G=	11.4



As	of	August	2019,	our team	has	probed

52	different objects using occultations,	w/

24	TNOs,	

5	Centaurs,	

5	dwarf planets,	

9	Trojans

11	satellites	of	giant planets

WP4

see	Felipe	Braga	Ribas’ talk



size	and	shape	of	Scattered	Disk	Object	2007	UK126

Benedetti-Rossi	et	al 2016
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(by	F.	Braga-Ribas)

strong	constraint	on	Quaoar’s
atmospheric	limits
(probably	~	<	5	nanobar)

(dwarf	planet)
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Weywot and Quaoar occultation, 04 August 2019 − Tivoli / Namibia − K.Poschinger 

Weywot ?! Quaoar

August	4,	2019
Tivoli	C14,	Namibia
K.	Poschinger
RP=	14.8

(by	F.	Braga-Ribas)

the	first	dual	TNO	occultation	?!



size	and	shape	of	Centaur	Object	2002	GZ32

Santos-Sanz et	al 2019
submitted



WP5



Thank you !
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Sheppard	&

Trujillo	2016

WP5




