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What	are	TASC/TASOC?

TASC =	TESS	Asteroseismic Science	Consortium
◦ Overall	scientific	collaborative	effort	formed	around	the	asteroseismic activities	
of	the	TESS	mission

◦ Maintain	a	database	(TASOC)	with	TESS	photometry	data	+	processed	and	
analyzed	data	and	software	tools
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TASOC =	TESS	Asteroseismic Science	Operations	Center
◦ Provides	asteroseismological data	from	TESS to	astronomers	who	are	members	
of	the	TASC

◦ Facilitates	international	collaborations



https://tasoc.dk



TESS	Data	for	Asteroseismology	=	T’DA

Key	responsibility	is	algorithm	development	for	extraction	of	light	curves	for
◦ Full-Frame	Images	(FFIs)
◦ Raw	short	cadence	images
◦ Saturated	images

Work	done	individually,	via	remote	collaboration,	and	in	a	series	of	hands-on	
workshops
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From	FFI	to	End	User

Deliverables:	data	products,	not	(yet)	
fully	documented	pipeline



From	FFI	to	End	User

Lightcurve extraction



Background	estimation
Earth/Moon	scattered	light	
(“The	Toast”)

Lens-flares	from	Mars	(“JJ	
Abrams	events”)

Scattered	light	from	stars	
outside	FOV	(“Corner-
glow”)

Used	for	photometry Flags	are	propagated	through	to	
final	light	curves



Lightcurve Extraction

Based	on	K2P2	Algorithm	(Lund+	2015,	Handberg &	Lund	2017)

Robust	method	for	defining	pixel	masks

Identify	all targets	in	a	given	frame,	making	use	of	catalog	information

Allows	for	asymmetric	masks

PSF	&	difference	imaging	also	implemented	but	not	yet	used



Lightcurve Extraction

Based	on	K2P2	Algorithm	(Lund+	2015,	Handberg &	Lund	2017)

Robust	method	for	defining	pixel	masks

Identify	all targets	in	a	given	frame,	making	use	of	catalog	information

Allows	for	asymmetric	masks

PSF	&	difference	imaging	also	implemented	but	not	yet	used

For	Bloody	Bright	Stars,	stay	
tuned	for	Tim	White’s	talk



Lightcurve Extraction

Summed	Image																		→																				Pixel	Selection																			→														Identify	Pixel	Clusters



Lightcurve Extraction

Segment	Clusters																	→																											Masks																								→														Catalog	crosscheck
(watershed)



Lightcurve Extraction

Segment	Clusters																	→																											Masks																								→														Catalog	crosscheck
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From	FFI	to	End	User

Systematics	Correction



Systematics	Correction
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Ensemble:	construct	average	weighted	light	curve	
from	nearby	neighbors

CBV:	construct	sets	of	co-trending	basis	
vectors	for	CCD	regions

• CBV	corrections	complete	on	S1+2
• Ensemble	will	run	next
• ~𝟎. 𝟓 s/target



Systematics	Correction

Re
la
tiv

e	
flu

x Po
w
er

Time FrequencyTime

Re
la
tiv

e	
flu

x

Po
w
er

Frequency

Ensemble CBV



Systematics	Correction

Re
la
tiv

e	
flu

x Po
w
er

Time FrequencyTime

Re
la
tiv

e	
flu

x

Po
w
er

Frequency

Ensemble CBV



Systematics	Correction

Re
la
tiv

e	
flu

x Po
w
er

Time FrequencyTime

Re
la
tiv

e	
flu

x

Po
w
er

Frequency

Ensemble CBV



From	FFI	to	End	User

Classification



Machine	learning

Broad	classification

Detailed	
classification



Unsupervised



Supervised





Open	Source	Community	Development



Open	Source	Community	Development

github.com/tasoc





Limited	data	release	has	begun!
https://tasoc.dk



Limited	data	release	has	begun!
https://tasoc.dk

Data	also	available	on	MAST	as	an	HSLP	
https://archive.stsci.edu/hlsp/tasoc

(Also,	see	poster	96)



It’s	not	too	late	to	become	an	asteroseismologist!
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Dark	side
Light	side



Takeaways

Products	and	dates
◦ First	full	uncorrected	data	release	(Segments	1+2)	complete
◦ Full	corrected	date	release	(Segments	1+2)	anticipated	by	end	of	August	2019
◦ Segments	3+4	will	follow	within	a	couple	of	weeks	(3.3	million	light	curves	total)
◦ Further	TASOC	releases	will	keep	pace	with	TESS	releases

Future	Enhancements
◦ Custom	corrected	light	curves
◦ Feedback	from	classification	effort	to	systematics	removal

Opportunities	for	Involvement	in	TASC
◦ Projects	forming	continuously
◦ Open	to	entire	community

dbuzasi@fgcu.edu
@astro_derek


