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The	US-UK	Fulbright	Commission	was	
founded	in	1948	to	foster	intercultural	
understanding	between	the	US	&	UK	
through	educa@onal	&	research	
exchange.	There	have	been	over	
27,000	Fulbright	exchanges	to	date.	

For	Undergraduates:	

For	Masters/PhDs:	

For	Postdocs/Faculty:	

Visit	hOp://www.fulbright.org.uk/		

Deadlines:	
US->UK		

1	August	2018	
UK->US	

November	2018	



Burgasser	(2009)	
EGPs:	Torres	et	al.	(2008);	
Marois	et	al.	(2008);	Kalas	
et	al.	(2008);	Lagrange	et	al.	
(2008)	
BDs:	Kirkpatrick	et	al.	
(2001);	Wilson	et	al.	(2001);	
Chauvin	et	al.	(2005);	
Burgasser	et	al.	(2006);	
Saumon	et	al.	(2006);		
Mohanty	et	al.	(2007);	
Burningham	et	al.	(2008);	
Cushing	et	al.	(2008)	

There	is	significant	
overlap	in	the	
physical	proper@es	
of	young	brown	
dwarfs	and	
massive	
exoplanets.	

NB:	early	caveat	on	
Hot	Jupiters	≠	BDs	
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Gl 866AB (M5)

2M1507-16 (L5)

2M0559-14 (T5)

Strong,	dis@nct	and	broad	
molecular	features	&	atomic	lines	
=>	well-suited	for	low-	(and	
high-)	resolu@on	spectroscopy	

Key	diagnos@cs	of	temperature,	
surface	gravity,	metallicity,	cloud	
behaviors,	mul@plicity,	etc.	are	
apparent	in	NIR	spectra	

Both	current	(Keck/OSIRIS,	HST/
WFC3,	GPI,	SPHERE,	P1640)	and	
future	(JWST,	FINESSE,	Ariel,	
Twinkle)	spectroscopic	
capabili@es	focus	on	NIR	region	

The	near-Infrared	is	an	essential	spectral	window	for	
studying	brown	dwarf	&	exoplanet	spectra	

M	dwarf	
L	dwarf	
T	dwarf	



Strong,	dis@nct	and	broad	
molecular	features	&	atomic	lines	
=>	well-suited	for	low-	(and	
high-)	resolu@on	spectroscopy	

Key	diagnos@cs	of	temperature,	
surface	gravity,	metallicity,	cloud	
behaviors,	mul@plicity,	etc.	are	
apparent	in	NIR	spectra	

Both	current	(Keck/OSIRIS,	HST/
WFC3,	GPI,	SPHERE,	P1640)	and	
future	(JWST,	FINESSE,	Ariel,	
Twinkle)	spectroscopic	
capabili@es	focus	on	NIR	region	

The	near-Infrared	is	an	essential	spectral	window	for	
studying	brown	dwarf	&	exoplanet	spectra	
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G 196-3B
(L3a, 20-300 Myr)

2M 1726+15
(L3`, INT-G)

2M 2151-24
(red L3)

G 62-33B
(L3; 3-5 Gyr)

2M 1434+22
(blue L3)

SD 1256-01
(sdL3.5; [Fe/H] = -1.5)

2M 1146+22 (L3 standard)



Strong,	dis@nct	and	broad	
molecular	features	&	atomic	lines	
=>	well-suited	for	low-	(and	
high-)	resolu@on	spectroscopy	

Key	diagnos@cs	of	temperature,	
surface	gravity,	metallicity,	cloud	
behaviors,	mul@plicity,	etc.	are	
apparent	in	NIR	spectra	

Both	current	(Keck/OSIRIS,	HST/
WFC3,	GPI,	SPHERE,	P1640)	and	
future	(JWST,	FINESSE,	Ariel,	
Twinkle)	spectroscopic	
capabili@es	focus	on	NIR	region	

The	near-Infrared	is	an	essential	spectral	window	for	
studying	brown	dwarf	&	exoplanet	spectra	
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Private	Dataset	
Limited	Access	
Private	tools	
Requires	
exper@se	

Public	Archive	
Full	access	

Data	only/limited	tools	
Some	exper@se/training	

required	

e.g.	HST/MAST,	Keck/Gemini	
Archive,	dwarfArchives		

e.g.	Aladin/TopCat	
Galaxy	Zoo	

e.g.	your	harddrive/	
exabyte	tapes	

Public	Cura5on	
Full	access	
Data	+	tools	

LiOle	exper@se/
training	required	

“Digital	cura9on	is	the	selec9on,	preserva9on,	
maintenance,	collec9on	and	archiving	of	
digital	assets.	Digital	cura9on	establishes,	
maintains	and	adds	value	to	repositories	of	
digital	data	for	present	and	future	use.		

Wikipedia	“Digital	Cura9on”	



SPLAT	is	a	Digital	Data	Curation	

•  Spectral	Data	Archive:	>2000	publically-available	low-resolu@on	
(λ/Δλ	≈	100)	NIR	(0.8-2.5	µm)	spectra	of	low-temperature	stars	&	
brown	dwarfs	collected	with	the	IRTF	SpeX	spectrograph	

•  Spectral	Analysis	Tools:	>100	func@ons	allowing	spectral	
measurement	&	manipula@on,	visualiza@on,	comparison	to	
models,	contextual	analysis,	etc.	

•  Addi5onal	Digital	Assets:	15	sets	of	spectral	models;	>100	filter	
profiles	for	spectrophotometry;	photometric	&	astrometric	
database;	tools	for	accessing	Vizier,	SIMBAD,	NASA	ADS;	etc.	

Download	at	hOps://github.com/aburgasser/splat/			
Documenta@on	at	hOp://splat.physics.ucsd.edu		



Innova@ons	in	open	code	development	

.dotastronomy	hack	session	 astropy/LSST	coordina@on	
mee@ng	

AAS	Hack	Day	



Student-centered	design	for	
student-led	research	

The	SPLAT	code	was	
developed	in	Python	
collaboratively	by	UCSD	
undergraduates	in	
Physics,	Engineering,	
Computer	Science,		
Biological	Science,	&	Arts/
Humanities	through	a	
series	of	10-week	
challenge	projects	

SPLAT-hack	group	in	Feb	2014	



SPLAT	Science:	
Young	Free-floating	Planets	

	
Burgasser,	Lopez	et	al.	(2016,	ApJ,	820,	32)	
Now	graduate	student	at	Ohio	State	University	

“giant”	in	Thompson	et	al.	(2012)	
24	Myr-old	M8.5	brown	dwarf	in	β	Pic	

1st	BD/Planet	in	the	32	Ori	cluster!	

WISE	0528	was	originally	
mis-classified	as	a	giant	
star,	but	Mike	Lopez	
determined	that	it	is	a	
young	(24	Myr),	planetary-
mass	(12	MJup)	brown	
dwarf	in	the	32	Orionis	
cluster	(~100	pc)	



SPLAT	Science:					
BD	Probes	of	the	Galaxy	

Using	deep	WFC3	spectroscopy	from	the	
WISP	&	HST-3D	Surveys,	Christian	Aganze	
is	identifying	and	classifying	MLT	dwarfs		

on	kiloparsec	scales	

Aganze,	Burgasser,	et	al.	(2018,	in	prep)	



SPLAT	Science:		
RV	and	Abundance	Analysis	of	
High	Resolution	APOGEE	data	

Birky,	Burgasser	et	al.	(2018	in	prep)	

SPLAT	tools	can	characterize	both	
low	and	high-resolution	spectra	



SPLAT	Education:		
Spectral	classification	&	opacity	cards	

Spectra	and	opacity	
cards	have	been	used	
to	introduce	students	
and	the	public	to	the	
process	of	stellar	
spectral	classification	
and	how	we	use	
spectra	to	infer	
composition	and	
chemistry	



Elliot	Norris	&	Duy	Nguyen	
SpeX	Pacing	

Effervescent	by	Adrian	Phillips	and	Natasha	Banchik	
more	at	hIp://www.projectplanetaria.org	

SPLAT	Art	



SPLAT	Exoplanet	Science:	
Atmosphere	Model	Development	

Juncher	et	al.	(2017)	

At	the	current	state	of	the	
art	for	atmospheric	
modeling,	low-resolution,	
well-calibrated	spectra	are	
ideal	for	examining	new	
opacity	calculations,	
prescriptions	for	cloud	
opacity	and	retrieval	
methods	



SPLAT	Exoplanet	Science:	
Atmosphere	Model	Development	

Line	et	al.	(2017)	

At	the	current	state	of	the	art	for	
atmospheric	modeling,	low-resolution,	
well-calibrated	spectra	are	ideal	for	
examining	new	opacity	calculations,		

H2O	
CH4	

NH3	

Na/K	
	

prescriptions	
for	cloud	
opacity	and	
retrieval	
methods	



SPLAT	Exoplanet	Science:		
Host	Star	Characterization	

Gillion	et	al.	(2016)	

SPLAT	tools	&	empirical	relations	
allow	for	the	characterization	of	
ultracool	host	stars	to	terrestrial	
planets	like	TRAPPIST-1	

also	Terrien	et	al.	(2012,	2015),	
Newton	et	al.	(2014)	



Burgasser	&	Mamajek	(2017)	

SPLAT	Exoplanet	Science:		
Host	Star	Characterization	



Triaud,	Burgasser	et	al.	(2018,	in	prep)	

Forward-modeling	tools	have	
now	been	developed	to	model	
low-temperature,	single-	and	
double-lined	RV	variables,	useful	
for	binaries	and	(potentially)	
exoplanet	companions	to	
ultracool	dwarfs	

SPLAT	Exoplanet	
Science:	Host	Star	RVs	

2017	Aug	21	

2017	Aug	22	

2017	Aug	24	

2017	Aug	26	



SPLAT	Exoplanet	Science:	
Directly	Detected	Atmospheres	

Konopacky	et	al.	(2016,	ApJ,	829,	L4)		

Low-resolution	BD	spectra	are	ideal	templates	for	
characterizing	exoplanet	photometry	and	
spectrophotometry	
SpeX	resolution	well-matched	to		

•  HST/WFC3	(λ/Δλ	≈	130-210)	
•  Project	1640	(λ/Δλ	≈	50)	
•  GPI	(λ/Δλ	≈	30-80)	
•  VLT/SPHERE	(λ/Δλ	≈	30-50)	
•  JWST/NIRSPEC	(λ/Δλ	≈	100)	
•  Ariel	(λ/Δλ	≈	100)	
•  Twinkle	(λ/Δλ	≈	300)	
	



Requests	to	the	community	

Observers:	please	make	your	published	spectral	data	publically	
available	(cf.	Exeter	HST:	hOps://bd-server.astro.ex.ac.uk/exoplanets)	

Theorists:	please	make	your	published	spectral	models	and	pressure-
temperature	profiles	publically	available	(cf.	France	Allard’s	page	at	
hOp://perso.ens-lyon.fr/france.allard)	

Opaci5sts:	please	make	cross-sec@on	spectra	publically	available	in	
forms	observers	can	easily	use	(happy	about	HAPI!)	

Instrumentalists:	please	make	your	filter	profiles	publically	available	
(cf.	Spanish	Virtual	Observatory),	and	observers	use	with	care!	

Let’s	have	proper	community	tests	of	spectral	models	vs.	spectral	
data	(cf.	Helling	et	al.	2008;	but	only	compares	models	to	models)	







What	do	you	want	
SPLAT	to	do	for	you?	

What	data	would	benefit	your	work?	
What	analysis	tools	do	you	need?	
What	ancillary	data	do	you	need?	
How	can	we	improve	SPLAT’s	functionality	to	make	it	

highly	user-friendly	(esp.	for	students)?	

Download	at	https://github.com/aburgasser/splat/			
Documentation	at	http://splat.physics.ucsd.edu		


