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What’s Next with DECam? 
• DES	and	DECaLS	end	in	2018B	(we	hope	…)	
•  LSST	Science	VerificaAon	begins	∼2021/22	
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Broad/Intermediate-band DECam 
Surveys 

•  Finish	the	sky	to	dec∼+30!	Epoch	0	for	LSST	
•  u-band	of	exisAng	survey	regions	
•  Solar-system	surveys	for	moving	objects	(and	planets	9,10,…)	

•  pick	best	cadence	–	do	the	dec<+30	sky	twice	in	VR	
•  ∼1000	deg2/night	=>	20,000	deg2	in	20	nights	x	2	x	2	–	well	spent!	

•  Variability/Transient	surveys		
•  in	the	GalacAc	Plane	(or	towards	MCs)	
•  Characterizing	extragalacAc	transients	(high-laAtude	surveys	of	the	faint	sky)	
•  Combine	science	cases	(e.g.,	LMC	variables	with	Paralensing	Surveys)	

•  Special	intermediate	bands	
•  Washington	/	DDO	filters	for	giant/dwarf	sep	fainter	than	Gaia	
•  Metallicity	sensiAve	filters	
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Narrow-band Surveys with DECam 
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LSS	topology/Cosmology/Galaxy	FormaDon	in		
the	pre-DE	epoch	

Lyman	alpha	survey	at	z~2	
•  U-band	DECam	survey	in	regions	with	exisAng	

grz	

Lyman	alpha	survey	2	<	z	<	3.5	or	4.0	
•  imaging	with	DECam		

∼ 65	nights/filter/1000	deg2	

•  spectroscopy	with	DESI/4MOST	
∼25	nights/1000	deg2	

•  Cost	∼100k/filter	
•  Use	broad-bands	+	u/NB	filters	+	gaps	



Narrow-band Surveys with DECam 
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Diffuse	Ionized	Gas	in	the	ISM	

•  Ha/[OIII]	maps	of	the	sky	to	idenAfy	photoionized	
gas	(cirrus,	SNRs,	ouhlows,	etc.)	

•  Side	benefit	–	beier	sky	subtracAon	for	broad-
band	g/r	images	



DECam Polarization Survey 
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Map	of	the	GalacDc	MagneDc	Field	

3-4	linear	polarizers	mounted	with	similar	filters	(VR?)	
Uber-calibraAon	to	beat	down	systemaAcs	

GalacAc	Plane	Interstellar	PolarizaAon	Survey	
D.	Clemens	et	al.	2012,	ApJ	Supp,	200,	2	&	19	



DECam Transient Discovery/Follow-up* 

• Deep	Surveys	to	characterize	the	faint	transient	populaAon	
•  Range	of	cadences	/	bands	
•  Enable	transient	detecAon	in	CP	and	auto-publicaAon	

•  Enable	automated	response	to	external	triggers	
•  LIGO,	ZTF,	etc.	

•  Enable	moving	object	detecAon	in	CP	and	auto-publicaAon	
•  Discovery	of	solar	system	objects,	very	high	PM	faint	stars,	etc.	
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*	Tom	Matheson’s	talk	



“Maximizing Science in the Era of LSST”  
  Najita et al. 2017 

IdenAfied	Blanco/DECam	as	a	Key	Capability	required	to	“maximize	
science”	

See	report	at	hips://www.noao.edu/meeAngs/lsst-oir-study/files/
Maximizing_Science_in_LSST_era.pdf	
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DECam is Necessary in the LSST Era 

•  Flexibly	scheduled	/	more	nimble	
• PI-driven	
• Different	filters	(λ,Δλ;	polarizaAon?	objecAve	prisms?)	

• Different	cadences	(not	Aed	to	LSST	observing	paierns)	
• Different	sky	regions	(can	access	up	to	dec=+30)	
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2019-2022 - B.L.  

•  Start	of	the	transient	era	
•  ZTF,	LIGO,	etc.	

•  LSST	precursor	missions	
•  Solar	System	Surveys	

• Complete	map	of	Southern	Sky	(dec	<	+30)	
• Prepare	for	DESI2	(narrow-band	surveys?)	
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2023-2028 – A.L. 

• Projects	which	cannot	/	will	not	be	done	by	LSST	
•  Narrow-band	/	PolarizaAon	maps	of	the	sky	
•  Very	high	/	different	cadence	surveys	
•  Surveys	of	sky	areas	not	covered	by	LSST	

•  LSST-supporAng	science	
•  Photometric	/	astrometric	follow-up	observaAons		
•  Imaging	with	different	cadence	or	different	filters	
•  Narrow-band	observaAons	to	remove	contaminaAon	from	LSST	broad-band	
observaAons	
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Other Future Options (with $$) 
•  Automate	operaAons	/	scheduling	

•  Enables	more	flexible	scheduling	opAons,	trigger	response,	etc.	

•  New	detectors	
•  More	blue	sensiAve?	
•  Extend	to	1.6	microns?	

•  Upgrade	opAcs	
•  ObjecAve	prism	for	spectroscopy?	(instant	SED	for	LSST)	
•  ADC?	

•  Upgrade	other	hardware	
•  Faster	shuier	for	<<	1-sec	exposures	(micro	shuiers?)	

•  Repurpose	Corrector	
•  DESpec-like	MOS	(~1500-2500	fibers,	DESI	spectrographs,	ADC?)	

•  Move	DECam	to	(or	duplicate	for)	Northern	Hemisphere	
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Science with DECam 
(pretty much everything!) 

•  Census	/	orbits	of	Solar	System	denizens	
•  FormaAon	of	galaxies	

•  Structure	of	the	Milky	Way	&	nearby	galaxies	
•  Low	surface	brightness	structures	in	the	univers	
•  Large	scale	structure	
•  Galaxies	at	reionizaAon	

•  Nature	of	dark	maier	
•  ContribuAon	of	IMBH	
•  Dwarf	galaxies	
•  Halo	substructure	

•  Nature	of	dark	energy	
•  Weak	lensing,	Sne,	clusters,	etc.	

….	And	just	add	spectroscopy!	
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