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Hubble Legacy Archive goals

1. Process HST data to produce higher-
level, science-ready data products:
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A5G, combined images, mosaics, source

lists
* Based on software developed for data analysis
(e.g., Astrodrizzle)
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2. Develop advanced web interfaces to
the archive using next-generation

browser technology
* Portal is replacing the HLA interface (will return
to this topic at the end)

‘ HLA hla.stsci.edu
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Hubble Source Catalog

1. Combines tens of thousands of SourceExtractor HLA source lists into
a single master catalog. Uses matching algorithm from Budavari and

Lubow 2012.
LOCUER 2 Includes WFPC2, ACS/WFC, and WFC3.
1518,
+2016 ; . 3. Absolute astrometry is good to ~100 mas (calibrated using
“. SR PanSTARRS and 2MASS). This can eventually be improved to ~10
e R mas using Gaia observations).
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Hubble Source Catalog
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5. Photometry (aperture) typically good to
0.10 mag and 0.02 mag when S/N is sufficient.
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Hubble Source Catalog

6. The MAST Portal is our primary interface, but we also have a Caslobs
RIEOR | interface (similar to SDSS) for larger and more complex queries, and a simple
©15-16, : |

Hubble Source Catalog
Arghive Statun Version 1.0 b -
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7. A range of “documents” and learning aids are available (e.g., FAQ, use
cases, videos, journal article - Whitmore et al. (2016) - “Version 1 of the

g A Hubble Source Catalog (HSC) Use Case

Example #3: Using the Discovery Portal to search for Variable Objects in the HSC

(Time Variability in the dwarf irregular galaxy IC 1613)

JAL: This tusorial shows you how to use the MAST Discovery Portal to search for variable objects in the HSC.

HSC archive.stsci.edu/hst/hsc

SCIENCE CASE: The science case is searching for variable objects (i.c. in the imegular galaxy IC 1613; Bernard
etal. 2010, ApJ 712, 1259),




HLA/HSC Highlights for 2016

September 2016

rarll  HSC 2.0

2016 3 * Four additional years of ACS source lists. All ACS source lists
ek go deeper than version 1

e, A * One additional year of WFC3 source lists

* Cross-matching between HSC sources and spectroscopic
COS, FOS, GHRS and ACS grism observations

HLA 9.1
e All new ACS and WFC3 source lists (for data public on June
2015)

* Much faster overlays (e.g., “visible area” only option)
e Gaia overlays

MAST Portal 2.7

* New Advanced Search interface
e HSC spectral results page and crossmatching available
 Number of sources displayed has increased from 10K to 50K

HSC Caslobs 2
* Include both HSC versions 1 and 2 (and supporting tables)




Future HLA/HSC additions:
Photometry on Demand (POD)

* Photometry on Demand is an HSC-related tool
designed to provide an easy and flexible way for users

.:Décé.lni;af..:

Bt L1 to obtained “fine-tuned” photometry for the specific
datasets, and science needs, they are interested in.
oy ‘ — In development now (Armin Rest)

* Potential HSC users may not be able to use the
“general usage” source lists employed by the HLA.

e Examples are that they might want/need:
- PSF-fitting photometry for crowded regions,

- deeper limiting magnitudes,
- better time resolution




Future HLA/HSC additions:
Super Mosaics

e A project to make “super mosaics” using HLA

December. -

58, data has begun, under the leadership of Anton

Y Koekemoer

e A test mosaicin the globular cluster M4

developed using the offsets between the images
as determined by the HSC.

 Quality is good - HSC offsets will be sufficient for
making mosaics '




Future HLA/HSC additions:
Hubble Catalog of Variables (HCV)

ecdng | * We encourage the development of value-added
“December - products such as “The Hubble Catalog of Variables”, a

‘:0:: 3-year ESA program to use the HSC to find variable

stars.
http://archive.stsci.edu/archive news/2016/07-Jul/

index.html#article4

* Pl = Alceste Bonanos — based at the University of
Athens

 The group will validate the candidates using a wide
variety of different algorithms (Sokolovsky et al.
2016).

* The HCV will be ingested into the MAST archives in
the spring of 2018
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Future HLA/HSC additions: -

MAST

Users Astrometry
Gro‘u'p/"

 HSC absolute astrometry will be inserted into the
Decembe, headers of HLA images (Spring 2017)
" 15-186,

L2016 -+ . * Relative astrometry is excellent in SWEEPS field

ld’- ¥ N e Y
L7 SRR

§w ”;ps Acs.f dtpr.l gﬂs

' p ;69.7666 dgcw2§-240 oqs _'éo

."*rl

e



NAST ’.;:
MAST &
Users

Group
Meeting

.'Décémbér‘ - :
15'16, sof—
.2016 - .

4
.

Number of SWEEPS visits
8
T

10
0: m . | |
2004 2006 2008 2010 2012 2014
Epoch

Number of sources

T

w .

»

/ HSC additions —Astrome‘s

."

2.0X10‘ ] T | T T T | T T T I T T T
478767 SWEEPS objects with A_F814W_N > 20 )
sep < 0.17 arcsec: 27.3% |
sep > 0.17 arcsec: 72.7% |
1.5x10" What are the close .
= matches and why
aren’t they joined
into the same
1.0x10" H —
source?
5.0%x10° -
0 1 | 1 1 L | 1 1
0.0 0.2 0.4 0.6 0.8

Distance to nearest neighbor [arcsec]

1.0

SWEEPS field: a decade of observations

Distance to nearest

neighbor in the HSC




" . ‘. .. — e - . . . 4 - 2 - 2
. . 8 @ p - paiis E %3 g cide oo ’ s W sl 2 .

~' LA/HSC additions —Astro

MAST

users o ?503453? :\jzv: 18,9(?2 | 252?147-7 ::.:g‘:.wj v1 8.904 . | 5 ». 250(?45;§8I14W = IB:QO7
Group i 1 | ] o ¥ ] s % . . '.
Meeting. Answer: Proper motion! 2 s -

&

"De‘c"embérl'. | "’ n !‘ O R -.4?.
" 15-18, 9 objects fainter than 18.9 T e *ommm T ol

3
3

20 .1 6 X o 24710107 A_F814W = 18.908 24910489 A_F814W = 18.908 25122028 A_F814W = 18.908
. i T T T v T 10 T T
5 that have close neighbors
K .
N e v N e’ sl ] St
o ' . - 3 25184392+1 A_F814W = 18.900 25271606+1 A_F814W = 18.901 25148994+1 A_F814W = 18.901 ST N Og 1 L) .‘ . oo® .
. 3 . F - " " 7 Wl - - 20F : - e - "5 . T w’, . T ?‘.
. . E I\ E ..:. i" LA E of e
4. . 10F E| % ol . ] g o ..“‘-v&' % w
E 3 1 E o E . £ .
,g . ,g 10 o ,E. 2 . :. . a “‘) . ‘. 8 s LI
£ S eabngyl Eop . B Y] .
8 - 1 8 0) . N g ® [ ] st ]
a S oJfe ° | O .* 5 . 10
- 'Mz 5 ) 5 -5 0 5 5 0 5 10
o 3 20} Delta RA [mas] Defta RA [mas] Delta RA [mas]
F 25200182 A_F814W = 18.908 25214915 A_F814W = 18.908 24828056 A_F814W = 18.909
. ) ) : . F S .
-30 -20 -10 o -30 -20 -10 o o 10 20 30 40 . . ...
Delta RA [mas] Delta RA [mas] Delta RA [mas] ok "'. ] .
° ' . gl * 10 o
25019448+1 A_F814W = 18.901 25224902+1 A_F814W = 18.901 24858592+1 A_F814W = 18.902 . 5F . *{ o %
- T T T T R T T T T w 5F = » T
. £ H K. £
»® “ . g o F | P
. "~ of W% E s s or ) = .
° 7 ° > 7 .o 8 =t . . 18 : N B
s o s - e o -0 °
) S = o q 100 ‘get g # 1 dfize .
: ! S of & y
. ¢
. T E] asf e 1 . *
. H . 3 et . : ) 20, . . \ 3
] . 200 Y. | s 0 5 0 5 10 15 5 [ 5 20 -10 [ 10 20
T & ol Delta RA [mas] Delta RA [mas] Delta RA [mas]
.
-20 . 1 >
®e -10 30 4 . "
N e N N Objects that are not split
Delta RA [mas] Defta RA [mas] Delta RA [mas]

I21l91)7736+1 AJ_FBMW = 13.9'02 2?234214+1' A_F814W = 18.902 . ?4916568;0—1 A_F814W = 18.?(:2 a I SO h ave p ro pe r m oti O n S

t :zw- j; o ~a:-

Io ] Next version of the HSC
. e J’ ] will include proper motion 4
. R . JUUUUUUSUUIE [ . CR—— measurements. 8/

— . .‘ o 'r . " \‘*



| APCHIVE
o

oy

MAST HLA/HSC metrics
w2 * HLA only e

Group .
‘ Hubble Legacy Archive

Meeting
. 1403 12.6 +54 20 56.7 r=0.2d| | search  Reset advanced search

Examples: M101, 14 03 12.6 +54 20 56.7 r=0.2d, more...
Requires Firefox, Safari, IE, or compatible browser

e hla.stsci.edu

"DécémbérA 2
" 1516,

20'1 6 . Inventory Images | Footprints 73 files/0 datasets, 65.92 MB Grism Spectra (ST-ECF) | [ Help Center
. - .
.

. Home Herp Center  CoNTACT Us  ACKNOWLEDGMENT
. L}

35000

30000

25000
Number of

searches
per month 15000

20000

10000
5000
0 T T T T T T T T T T T 1 .|
LN S N . S Y L S . ‘
S I A N N N N
& S N & &£ & &
« Q o @
23 < Q



.
S .

. 8 IR - A P
300
250 +—
Meeting: =8
e B Total 200 -
: Pi;e':'ze’ downloads 1o -
=16, . : ;
2016 - . file size GB 1y -
: : 50 -
O_ . .I -I -| -I -
© o o © .o
NN YN N BN BN
& X N N NS 4
Q\;z;‘ & ®'5‘° R A
L
40000000
35000000 +—
30000000 +—
25000000 +—
20000000 +—
000000 | Total number
10000000 +— — of files
5000000 +— —8
downloaded
V_Jl T T T T T T T T -I -I 1
© O 0 0 O O 0 O o O o o
NN D D N NN NN NN
QXN @ W S O
RS Q W 0N N
F @ s SAF &



wisr HSC metrics

SKI ARCHIVE 2 SPACE TELESCOPES BB k.

)
W . M Wt S Ao S| V) o oo S

SEEET e
Users S S—
Group ; = S
.Meéti‘ng : " FOrmS view — o wa

Laiwa  * archive.stsci.edu/hst/hsc =7 =
12016 - . s T — =

25000
20000
Number of
queries using 15000
MAST forms roone 1
5000 B




Users: :
i« Casjobs
.JEEﬁ'I‘;Igj :
| ,':Déc‘e._ml':ér'f
" 1518,
2016 ;.

Number of
successful
queries
using
Casjobs

HSC metrics

'* mastweb.stsci.edu/hcasjobs/

700

600

500

400

300

200

100




H § ™ et rS

MAST

Users ——— T S ——
Group MAST Portal = S

Meeting MAS

® 0 @usrroma
(J cC e

MAST: Barbara A. Mikulski Archive for Space Telescopes

[ ]
The MAST Portal lets you search multiple collections of astronomical datasets all in one place. Use il
. m I e d u this tool to find astronomical data, publications, and images. Currently available da
i | ; I ; | ; ( : + MAST Observations: Millons of
L L] FUSE, and more.

Quick Start: « Virtual Observatory: Search thou

1. Select a collection and enter a new search target OR upload an existing list of around the world for images, spe
targets. « Hubble Source Catalog: A maste
of objects in Hubble images.
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2. Use is tools to find
. 3. Add files to basket to ons.
201 6 . See the U ide for i video tutorials. Featured tutorial: Conducting a se
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HLA/HSC schedule

R * HLA WFPC2 study (January 2017)

"‘:‘;';"6"" — We currently archive CADC-generated products
22065 < — Source lists quality could be improved

SO + HLA DR 9.3 (March 2017)

— Corrected WFC3 CTE

e HLA DR 10 (August 2017)
— Super Mosaics

e HSCv3 (September 2017)

— Improvements to proper motion, plate scale, edge effects,
bright stars

— WEFPC2 (possible)
— WEFC3 CTE
— Additional spectroscopic cross-matching (STIS,HLSA, ...)
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HLA/HSC future plans

NICMOS and STIS astrodrizzled images with source lists

Incorporate HLA pipeline products into standard HST
data processing

NICMOS and STIS imaging source lists included
Mosaic image source lists included

Hubble Catalog of Variables data products and
algorithmic improvements (e.g., improved
photometry)

Forced photometry and photometry-on-demand

Photometric redshifts, SEDs, and other higher-level
products
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Future of the HLA interface

HLA user interface concepts (and some technology) have
been adopted by portal and used for many other MAST
services

Current plan is to retire the HLA interface in late spring/early
summer 2017

— Aging HLA hardware and software would require additional
support to continue operating

— Transition plan assures that HLA functionality is present in the
portal

Recent MAST survey asked for input on this subject
— Some users definitely feel strongly about HLA

We are exploring the option of investing additional effort to
make the HLA interface supportable for a longer period and
to allow a “softer” transition to the portal for users

 We ask the MUG for input on this topic

HLA hla.stsci.edu 22



