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Some	On-line	Databases	Relevant	to	Stellar	Astronomy

• Star	Clusters:
• https://www.univie.ac.at/webda/
• http://gclusters.altervista.org/

• O	Stars:
• https://gosc.cab.inta-csic.es/

• (M)LTY	 Stars	/	Brown	Dwarfs:
• dwarfarchives.org

• Circumstellar	Disks:
• circumstellardisks.org

• Exoplanets:
• exoplanets.org

• Planetary	Nebulae:
• http://hashpn.space/



The	“Boutique”	Side	of	Modern	Astronomy

• These	are	curated	data	sets	that	include:	
• homogeneous	 information	harvested	from	large	data	archives	
• inhomogeneous,	small	observation	sets	
• scientific	 interpretation	deriving	from	the	astronomical	literature

• “Thematic	archives”	on	a	small	scale

• SIMBAD	links	galactic/stellar	sources	with	basic	catalog	information,	plus	
all	publications	that	mention	or	tabulate	data	on	a	source,	but:
• not	searchable	in	a	scientifically	 useful	way;	not	a	lot	of	data	“columns”
• any	individual	datum	not	transparently	connected	to	its	source
• no	quality	assessment;	 most	recent	measurement	quoted,	not	always	the	“best”.

Must	be	
published



http://simbad.u-strasbg.fr/simbad/sim-basic?Ident=HBC+722&submit=SIMBAD+search



What’s	Missing?



Young	Stars!
What’s	Missing?



Science	Motivations	for	a	Young	Star	Database
• Membership	in	Star	Forming	Regions	and	Benchmark	Open	Clusters
• Pre-Main	Sequence	Stellar	Evolution
• The	Initial	Mass	Function
• Age	Spreads	in	Young	Star	Clusters
• Star	Formation	History	across	GMCs
• Circumstellar	Disk	Evolution	è Planet	Formation
• Disk-Mediated	Stellar	Rotational	Evolution
• Age-Activity	Evolution
• Stellar	Age	Indicators
• Stellar	Multiplicity	(a,	m2/m1)
• Cluster	Kinematics





YSOC provides an interface to query 
and visualize a growing database of 
ultimately ~100,000 Young Stellar Objects
located within 1-1.5 kpc of the Sun.

Resource was built by several Caltech 
undergraduate students and 
two postdocs.

Initial funding came from NSF.   
Data ingestion work funded by NASA.







We	track	stellar	and	circumstellar	values:
• Basic	observables
• Derived	properties

• Declared	“fiducial”	as	well	as	all	other	values



Our	Young	Star	
Portfolio



Functionality
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Value-Added	Content	HR	Diagrams	and	Stellar	Mass/Age

Spectral	Energy	Distributions



ESA / Gaia
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Star	Formation,	Nearby	in	The	Galaxy



Stellar 
evolution 
towards 
the main 
sequence:
<1 - 120 Myr

(solar vicinity star-forming 
regions and young clusters)

15	Years	Ago:



Do tracks correctly 
predict stellar ages?

Do luminosity 
spreads correspond 
to age spreads?

Observed 
median 
luminosity

(empirical 
isochrones)

15	Years	Ago:



Observed 
luminosity 
dispersions

Gaussian fits 
appear adequate.

However, subtle 
deviations from 
pure Gaussian may 
convey important 
information apropos

-- s.f. history
-- binarity

[

15	Years	Ago:



Observed	 scatter	in	 log	L/Lo	 diminishes	 			
from	~0.5	dex at	1	Myr to	~0.15	dex
at	>10	Myr.		Becomes	consistent	 with	
estimated	empirical	 uncertainties.

Can	we	do	better?

Median	Luminosity	vs	Effective	Temperature
15	Years	Ago:



Locally, Extinction Traces Molecular Clouds l > 10o
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10 pc

Alves, Lombardi & Lada

Molecular	clouds	have	
a	few	x104	Msun to	
a	few	x105 Msun,				
and	span	tens	of	pc.

Star	formation	
efficiency	low	~1-2%.

Forming	clusters	
contain	few	hundred	
to	few	104 stars.		Also	
a	more	widely	
distributed	young	
population.

Angular	scales	are	
large,	and	current	
young	star	census	
information	is	
incomplete.

Orion

NEED	SURVEYS!
• 2MASS	- nearIR
• GALEX	– UV
• WISE	- midIR
• (K2)	- variability
• PanSTARRS - opt
• Gaia	– astrometry!



Xavier Koenig

• Infrared	
excess

• Photometric	 	
variability	

• Halpha
emission

• X-ray	
emission

• CMDs

Where Are the Young Stars?

5o



The Promise of Gaia

slide courtesy of 
Yuan-Sen Ting

galaxy artwork by
Robert Hurt

DR2	at	G=15	mag	&	G=17	mag:	
• parallax	uncertainties	better	than	0.04	&	0.1	mas.
• proper	motion	uncertainties	better	than	0.07	&	0.2	mas/yr



• Solidify	cluster	membership:
• confirm/reject	existing	candidate	members
• identify	of	new	secure	members	based	on	plx and	pm

Progress Enabled by Gaia	for Young Star Clusters

• Revise	stellar	and	circumstellar	characteristics.

• Probe	cluster	internal	kinematics	at	the	sub-km/s	
level	-- for	the	first	time.



The	Future	for	YSOC

• Do	a	formal	“release”	and	advertise	that	we	are	open	for	business

• Write	a	memo	on	“how	to	publish	your	YSO	data”	in	order	for	us	to	easily	
include	it,	e.g.	better-standardized	column	headings	and	units.

• Add	content	
• new	clusters
• revised	cluster	membership
• new	data	

• Implement	new	capabilities
• IPAC/firefly	tools?
• SED	dust	model	fitting	



Challenges	for	YSOC	
• Historical	precedents	in	the	field	that	should	be	preserved	and	built	upon
• Inhomogeneous	and disparate	and growing	data	sets	– how	to	set	“fidicial”?
• Ongoing	scientific	reinterpretation	(e.g.	membership)
• All	young	stars	are	variable	-- at	some	flux	level,	on	some	time	scale,	over	
some	range	of	wavelengths.
• Binaries	(=astrophysics)	and	blends	(=observational	limit	of	data)
[Some	of	these	are	the	same	issues	faced	by	Exoplanet	and	NED	archives.]

• Although	the	task	is	finite,	the	task	is large
• I	need	a	coder.
• I	need	a	data	collector	with	OCD.



• Major,	large	homogeneous	archives	
versus	/	and

• Boutique,	curated	special-interest	databases

Broader	Issues


