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14 institutions and 3 funding sources



The	Pan-STARRS1	Surveys

Survey Filters Dates

3	π	Steradian Survey grizyP1 2009 – 14

Medium	Deep	Survey grizyP1 2009	– 14

Solar	System	Survey wP1 2012	– 14

Pan-Planets Transit	Survey iP1 2010	– 12

Pandromeda Survey (M31) rP1,iP1 2010 – 12

Quick Facts
Observatory	Location Haleakala,	Hawaii

Telescope 1.8m	diameter

Field	of	View 3	degree	diameter,	7	sq.	deg.	FOV

Filters g,r,i,z,y

Detectors 60	orthogonal transfer	arrays	(1.4	Gigapixels)

Sky	Coverage All	sky	north	of	declination	-30o

3	π	stack	depth	(5σ) grizy:	<23.3,	23.2, 23.1,	22.3,	21.3

Single	epoch	depth	(5σ) grizy: <22.0,	21.8,	21.5,	20.9,	19.7

Median	Seeing 1.31”(g)	1.19”	(r)	1.11”	(i)	1.07”	(z)	1.02”	(y)

Only 3π Survey in archive.
The other Pan-STARRS surveys are not 

included in the archive at this time.



The	PS1	public	archive
• STScI	is	providing	the	public	archive	for	PS1	data
• Services provided	include:

– Catalog	access
• Simple	form	interface
• Web	services	(including	VO-compatible	interfaces)
• SQL	query	interface
• Bulk	catalog	downloads	for	selected	subsets

– Image	access
• Whole	images
• Image	cutouts	either	as	FITS	files	or	JPEG	previews
• Interactive	display

– We	use	products	from	the	PS1	project	with	existing	tools	
developed	by	MAST	and	PS1.

– STScI’s	support	for	the	PS1	archive	comes	from	internal	science	
research	funds	and	from	the	Gordon	and	Betty	Moore	Foundation.
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URL:	panstarrs.stsci.edu
• Currently,	two	data	releases	have	been	funded:

– DR1:	“Static	sky”	=	stacked	images	from	3π	survey,	
mean	object	properties,	objects	detected	on	stacks

• 1	million	images	(100	TB)
• 11	billion	objects	(15 TB	database)
• Release	date:	December	19,	2016

– DR2: All	individual	epochs	in	the	3π	survey,	including	
single-epoch	images	(“warps”)	&	object	measurements

• 22	million	images	(1.4	PB)
• 11	billion	objects,	74 billion	detections	(100	TB	database)
• Release	date:	May	2018	(tentative)
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PS1	archive	highlights	for	2017
• PS1	DR1	release	was	on	December	19,	2016	
(immediately	after	the	previous	MUG	meeting)

• PS1	images	available	as	background	in	Astroview
(Portal	v2.9,	December	2016)

• PS1	FITS	images	discoverable	in	MAST	searches	
(Portal	v3.2,	July	2017)

• 1.5	petabytes	of	image	data	migrated	from	
original	storage	to	new	hardware	(June	2017)	

• Many	documentation	updates	and	user	helpdesk	
questions	answered
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3PI	Object	counts,	nDetections>2
1.9x109 objects
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PS1	mean	grz colors
8.63x108 objects	with	5	colors
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Simple	PS1	Catalog	Search	Query	Form:
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Stacked	(DR1)	images	are	relatively easy	for	users	to	
handle.	Users	likely	to	make	requests	for	images	as	
well	as	submit	queries	to	the	DR1	database.	

MAST	Catalog	Query	Form	for	DR1:
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Single-epoch	(DR2)		images	are	complex	
and will	be	challenging	for	users	to	analyze.	Users,	
thus,	likely	to	mostly	rely	on	DR2	database	for	science.



STScI/JHU	PS1	Archive	Funding

• The	PS1	archive	is	not	funded	by	NASA
• Original	support	(2011)	from	STScI internal	
research	funds	for	hardware

• Gordon	&	Betty	Moore	Foundation	(2016)
– 1.5	PB	replacement	storage	to	be	integrated	with	
our	existing	EMC	Isilon system

– 4	new	database	servers
• In-kind	labor	(from	science	staff	members	and	
JHU	IT	&	MARCC	staff)
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PS1:	Usage
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Popularity

Kepler-like:
30	TB/month

GALEX-like:
4 TB/month
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PS1	DR1	accessed	from	over	13,000	unique	IP	addresses

Since	DR1:
8.5	TB/month
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PS1:	Global	Interest
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First	3	months	after	DR1
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PS1	Image	Download	Statistics
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PanSTARRS	Public	Archive	at	MAST:	Image	Cutout	Usage

Number	of	Image	Cutouts	Downloaded
Image	Cutout	Data	Volume	Downloaded	(GB)

Total	image	downloads	up	to	2018	Jan	22:	
61	TB	(21	million	images)	1/23/2018



PS1	Image	Cutout	Statistics
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PanSTARRS	Public	Archive	at	MAST:	FITS	Image	Cutout	Usage

Number	of	FITS	Images	Downloaded

Fitscut	Data	Volume	(GB)

Total	image	cutouts	up	to	2018	Jan	22:	
35	million	~	1	cutout	per	second1/23/2018



PS1	Casjobs (Catalog)	Usage

17

1

10

100

1,000

10,000

100,000

1,000,000

10,000,000

Dec-16 Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-17 Sep-17 Oct-17 Nov-17

PanSTARRS:	CASJOBS	Usage

Number	of	Querries
CASJOBS	Data	Volume	(GB)

Average	Casjobs usage	(1/1/17	to	11/30/17):	
1.1	million	queries/month,	4.7	TB/month1/23/2018



PS1	Data	Archive	Credits
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Pan-STARRS	Project
• Nick	Kaiser
• John	Tonry
• Ken	Chambers
• Will	Burgett
• Jeff	Morgan
• Jim	Heasley
• Ed	Pier
• Larry	Deneau
• Erik	Small
• Richard	Wainscoat

Maui	Operations
• Bob	Calder
• Tom	Melshiemer
• Richard	Harris
• Donna	Roher
• Rick	Anderson

Support	Staff	&	IT
• Gavin	Seo
• Sifan Kihale
• Haydn	Huntley	

Camera	Team
• Peter	Onaka
• Sidik Isani
• Craig	Rae	
• Aaron	Lee
• Robin	Uyeshiro
• Greg	Chung
• Lou	Robertson

Observers
• Angie	Schultz
• Shannon	Waters
• Jacob	Thiel
• Natalia Primak
• Tommy	Goggia
• Mark	Willman

IPP	&	PSPS	Team
• Eugene	Magnier
• Heather	Flewelling
• Mark	Huber
• Paul	Price
• Bill	Sweeney
• Chris	Waters
• Conrad	Holmberg
• Xin Thomas	Chen

PS1SC
• Nigel	Metcalf
• Peter	Draper
• Stephen	Smart
• Ken	Smith		
• Roberto	Sagalia
• Doug	Finkbiener
• Eddie	Schafly

Admin
• Diane	Tokumura
• Jill	Kajikara-Kent
• Chris	Kaukali

PS1SC Board
• Tim	Heckman
• Carlos	Frenk
• Hans-Walter	Rix
• Thomas	Henning
• Ralf	Bender
• Matt	Holman
• Wen Ping	Chen		

STScI	Team
• Martin	Boegner
• Francesca	Boffi
• Annalisa	Calamida
• Stefano	Casertano
• Vera	Gibbs
• Romeo	Gourgue
• Philip	Grant
• Mike	Jackson
• Charles	Keyes
• Anton	Koekemoer
• Duy-Quang Le
• Dave	Liska
• Knox	Long
• Greg	Masci
• Brian	McLean
• Eugene	Mindel
• PremMishra
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STScI	Team	cont…
• Anthony	Obaika
• Marc	Postman
• Anupinder Singh	Rai	
• Armin	Rest
• Ron	Russell
• Leyla	Rutz
• Bernie	Shiao
• David	Soderblom
• Lou	Strolger
• Patrick	Taylor
• Randall	Thompson
• David	Unger
• Jeff	Valenti
• Jeff	Wagner
• Thomas	Walker
• Rick	White
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