
A	new	vision	of	the	star	forma0on	process	
G1.	Episodic	accre0on	from	circumstellar	disk	

•  Outburst			strength	:	FUors:	4-6	mag,	EXors:	2-4	mag	in	V		
(more	in	U/B)	

•  Outburst			dura>on:		FUors	≥	10-100	yr,	EXors:	months,	
years		

•  Mass	accre>on	rate	:	FUors	:	10-6-10-4	Mʘyr-1,	EXors:	
10-7-10-5	Mʘyr-1	

⇒	EXors	suitable		for		effec0ve	monitoring	(wrt	human	life)			

….	but	so-far	only	about	50	FUor/EXor	known	!!!		

Main	objec0ves		:	
1.   Inves0gate	episodic	accre0on	on	sta0s0cal	basis	
2.   Explore	protostars	in	different	evolu0onary	phases		
3.   Derive	observa0onal	clues	to	models	for	burst	triggering	

and	evolu0on.	

LSST	ideally	suited		because	of:	
•  Frequency	of	monitoring	
•  Filters	(major	varia>ons	at	shorter	wavelengths)	
•  Large	FoV	(sta>s>cs)	
•  Sensi>vity	
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A	new	vision	of	the	star	forma0on	process	
G2.	Pre-main-sequence	star	popula0ons	across	the	

Galac0c	Plane		
	Main	objec0ves		:	

1.  Stellar	census	of	star-forming	regions	over	en>re	mass	spectrum	
2.  Star	forma>on	history:	coeval	versus	sequen>al/triggered	forma>on	
3.  Ini>al	Mass	Func>on	
4.  Star	cluster	dynamical	evolu>on,	dispersed	PMS	popula>ons	in	the	

Galac>c	Plane	
5.  Accre>on	in	PMS	stars	from	near-UV	variability	and	excess	emission		

Synergies	between	G1	and	G2	
G1	:	erup>ng	variables	in	clusters		!		G2:	associated	with	PMS	clusters	?	
G2	:	spa>al	iden>fica>on	of		SFR	!		G1:	iden>fica>on	of	candidates	among	other	
variables	
G1+G2	:	use	of	common	tools	(e.g.	magnitudes,	colors,	associa>on	with	known	objects)	
G1+G2	:	band	u	as	a	proxy	for	accre>on	
G2	:	X-rays	exper>se		!		G1:	tools	to	separate	accre>on	from	chromosphere		



																					Connec0on	with	other	facili/es	
	
G1.Episodic	accre0on	
1)  Preparatory	work	:	monitoring	of	SFR	to	test	tools	for	LSST	analysis	(CI,	Asiago)	
2)  LSST	will	be	used	in	synergy	with:		
							-	ESO	facili>es	for	spectroscopical	follow-up	(X-shooter,		SOXS,	MOONS,	JWST)	
							-	VVV,		ESO	archive,	WISE	for	IR	counterparts	
	
	
G2.Pre-main	sequence	stellar	popula0ons	across	the	Galac0c		Plane	
1)  Gaia	(astrometry)	
2)  VPHAS+,	UKIDSS,	VVV	(bright	stars,	NIR	counterparts)	
3)  X-ray	catalogs	from	deep	Chandra/XMM	observa>ons		
4)  Op>cal	spectroscopy	(Gaia,	X-shooter,	ESO	archive,	VLT	FLAMES	+4MOST,	

WEAVE)	



Par0cipants	and	individual	interests/responsibili0es	
G1.Episodic	accre0on	
T.	Giannini,	INAF-OAR	(alternate	PI)	
S.	Antoniucci,	INAF-OAR		(post-Doc),	R.	Bonito,	INAF-OAPa	(Post-Doc)	
D.	Lorenzeh,	G.	Li	Causi,		B.	Nisini,		B.	Stelzer,		U.	Munari,		F.Strafella,		C.	Manara,		J.	Alcalà,		
K.	Biazzo		(support	group)	
		
EXPERIENCE:	
1)  Op>cal/IR	monitoring	of	EXor	(EXORCISM)	.	Facili>es:	LBT,	X-shooter,	GIANO,	CI,	Asiago	
2)  Line	excita>on	models	
3)  Accre>on	models	
4)  Ejec>on	phenomena	(winds/jets)			
	
G2.Pre-main	sequence	stellar	popula0ons	across	the	Galac0c	Plane	
F.	Damiani,	INAF-OAPa	(alternate	PI)	
R.	Bonito,	L.	Venu0		(o	M.Guarcello),	INAF-OAPa	(Post-Docs)	
L.Prisinzano,	S.	Orlando,	C.Argiroffi,	B.	Stelzer	(support	group)	
	
EXPERIENCE:	
1)  Op>cal,	UV	and	NIR		photometry	(single-shot	and	monitoring	for	variability)	
2)  X-Rays	(Chandra	&	XMM-Newton:	imaging,	spectroscopy)	
3)  Op>cal	spectroscopy	(FLAMES,	X-shooter,	VIMOS	at	VLT)	
4)  Accre>on/oullows	models	in	PMS	stars	
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Data	analysis	and	0meline	
G1.Episodic	accre0on	
1)		Preparatory	work	(2017-2019	)	:	
!  prepara>on	of	tools		(X-shooter	experience	based)	

to	define	the	candidates;	monitoring	of	selected	
regions	(CI,	Asiago)	

2)  With	the	single	visit	data	:	
	!		spa>al	and	color-color	selec>on	of	the	candidates,			
								photometric	analysis	,	spectroscopic	follow-up	
	
3)	At	the	end	of	the	mission:	
	!	light-curves,	final	catalog,	sta>s>cs	

G2.Pre-main	sequence	stellar	popula0ons	across	the	Galac0c		Plane	
1)  Preparatory	work	(2017-2019):	
							!	tests	on	PMS	selec>on	from	color-color	diagram	in	VPHAS/UKIDDS	
	
2)  With	the	single	visit	data	:	
								!	selec>on	of	star-forming	complexes	between	500-2000	pc	
								!	Spa>al	and	color-color	selec>on		to	obtain	M-type	candidate	members	
								!	Within	Gaia	(V		up	to	21.5)	!	SFR	mean	proper	mo>on	
								!	Complete	member	list,	using	VPHAS+Gaia	photometry,	proper	mo>on	and	distances	
								!	Use	of	NIR	surveys	for	counterparts	in	most	obscured	region	
	
3)  At	the	end	of	the	mission:		
								!		study	of	more	distant/absorbed	regions	(2000-8000	pc)	down	to	r<27	


