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“Current” Optical Sureys

Photometric:

Palomar Transient Factory
La Silla Supernova Search
SkyMapper

PanSTARRS

Spectroscopic:
SDSS 111

All of these surveys span astrophysics from planets to
cosmology, from the static to the transient universe.
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The competition were twg:w(l?ie—geprgltclcto}o(r) sgveys with cadences that
were either unpredictable (SkyMapper) or from days to weeks (PanSTARRS)

in a given filter.
How could we do something better/ different?

- Start quickly - P48” coupled with the CFHT12k camera

- Don’t do multiple colors

- Explore the temporal domains in unique ways

- Take full advantage of the big-iron at Super-Computing Centers
- Get all the science we possibly can out of this program

Thus we need the capability of providing immediate follow-up of unique
transients.
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PTF (2009- 2013)
= CFH12k camera on the Palomar Oschin Schmidt telescope
= 7.8 sq deg field of view, 1” pixels
" 60s exposures with 15-20s readout in r, g and H-alpha

= First light Nowv. 24, 2008.
= First useful science images on Jan 13th, 2009.

» 2 Cadences (Mar. - Nov.)
= Nightly (35% of time) on nearby galaxies and clusters (g/r)
= Every 3 nights (65% of time) on mostly SDSS fields with
minimum coverage of 2500 sq deg. (r) to 20th mag 10-sigma
= H-alpha during bright time (full +/-2 days)

Nov-Feb, minute cadences on select fields.
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PTF Science .

PTE Key Projects
Various SNe Dwarf novae

Transients in nearby galaxies | Core collapse SNe

RR Lyrae Solar system objects

CVs AGN
AM CVn Blazars

Galactic dynamics LIGO & Neutrino transients

Flare stars Hostless transients
Nearby star kinematics Orphan GRB afterglows

Rotation in clusters Eclipsing stars and planets

Tidal events H-alpha sky-survey

The power of PTF resides in its diverse science goals

and follow-up.
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v P Detected transients
ill be followed up using

a wide variety of optical

and IR, photometric and

The power of PTF resides in its diverse science goals
and follow-up.
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PTF Plpe 1ne

P48 Scheduler Detailed

Image & Catalog
Server

i Processing

P48 Observatory
Control System

Realtime
i : Processing

P48 Camera

v

Data Quality
Monitor

LBNL / Berkeley

128 MB/90s

Image
Subtraction

Automatic
Classifier

50 GB/nigh Follow-Up

Ped Marshal

Palomar Caltech
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Pipeline PTF

Observatory
Collaboration
ia Web
l . Subtractions vig "t
Processing/db
Data Science d Fver

Transfer Gateway _~ Science
Nodes Node 2 Gateway
Node 1

NERSC GLOBAL FILESYSTEM
170TB (125TB used)
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* 1M images

e 22k references

* 500k subtractions

proc

Image

deep_ref

.
1 BIG SERIAL
.

PK

id BIG SERIAL PK]

calb i INT )
observaory |
prifieid - INT [

M. INT %]

e 450M candidates

e 30k saved transients

piffield | INT [&]
piinelo
-lie. nTPr | =

cancidate

sudtracbon

All in just 400 nights.
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PTF Sky
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To date:
* 1000 Spectroscopically typed supernovae
— 0

e 10> Galactic Transients
e 10# Transients in M31
o 22nd /23rd /24th magnitude total depth
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PTF: Real or Bogu

PTF produces 1 million candidates during a typical night:

* Most of these are not real
» Image Artifacts
» Misalignment of images due to poor sky conditions
» Image saturation from bright stars

* 50k are asteroids

e 1-2k are variable stars

* 100 supernovae

* 3-4 new, young supernovae or other explosions
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4096 X 2048 CCD images - over 3000 per night
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—.Real or Bogus
EEET S| Cabreil 2 days after explosion
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230 bbgus candldates, 2 variable stars, 4 asteroids
and the youngest Type Ia supernovae observed to d
W=
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Users...

20090906 ptf_100136 PTF200909064657_2_o_56181_08 w_cd ptf_100136_08_R_v1
26 1121 < 100021 | ¢
hip
NEW 3 U | |20011
2 100118
: 3 100119
100128 [)
+||100133 &
-||100136 -

SN la +82.5d

maxfwhm

maxflag 10

minrb 0.0

((Redraw )

ssed 1 of 138 candi

739.5,3151.8

sigma 5.6

ra 304477537
dec 38362
mag 18.62 +/- 0.19
a 093

b 071

max3sig 0
fwhm

ptf_100136 PTF200909064657_2_o0_56181_08.w_cd.ptf_100136_08_R_vI

0121 1 100149 -->
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GALAXY ZO

‘*THE HUNT FOR SUPERNOVAEL

http:// supernova.galaxyzoo.org is now up and running!

A beta version appeared last year to support the SN la program in PTF and a WHT
spectroscopy run. | spent a week with the folks at Oxford setting up the db and
giving them training sets of good and bad candidates. They did the rest... 1200
members of galaxy zoo screened all the candidates between Aug | and Aug 12 in 3
hrs.The top 50 hits were all SNe/variable stars and they found 3 before we did. They

scanned ~25,000 objects - 3 objects/min.They now do ~200 nightly and we have
15,000 users.
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Transient/VarStar Candidates

number
medscore mag mag refl of LBL ID matches
matches

) i oarical discovery
RB  iegl feg2 class (origin) score

223563196 217748241

. l 214828278 214352929
circumnuclear _ 212441675 210402097
. 0330 0.254 1.684 - event” gso (simbad) (0.190 1993 1866 68 208825939 208620780

206781298 206405176 and 58
MOre...

225260857 2050235445

173817454 168951242
162602090 162438316 and 8
MOre...

225447619 204836371 196484063
PTFi0hin G5P= . 0360 0284 1883 - -1, gso (simbad) 0430 0393 1979 1839 18 Aol L] BN

1714]
Qarical...

217613094 216468866

225440151 sl ) 216294050 216241139
T— tar t
[isb . 0318 -1.246 -1445 -1654 B el T 0.144 2017 1881 30 —e Lo L

5340] et 204073266 204009763
Qarical... 203830442 203711898 and 20
mare...

A robot (built by Josh Bloom at UCB) queries the db every 20 min and
compares new transients with archival information to ascertain its likely
nature and publishes them to the collaboration - classification.
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Complications to
traditional methods
include varying
o e uncertainties in data,
' s = RR Lyrae, Double non-structured
temporal sequence
(bad weather, etc.),
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And this i1s just for
stars...we also have
ones for SNe, AGN...
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Turn-arounc

The scanning is handled in three ways:

(I)Individuals can look through
anything they want and save things to
the PTF database

(2)SN Zoo

(3)UCB machine learning algorithm is
applied to all candidates and reports
are generated on the best targets and
what they are likely to be (SN,AGN,
varstar) by comparison to extant
catalogs as well as the PTF reference
_ catalog. These come out ~|5 min after

1o L » X0 40 0 a group of subtractions are loaded into
I'ime from Observation to Candidates in the Database (manutes)
the database.
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On June 3,2010 we were able to photometrically screen 4 SN candidates with the
Palomar 60” telescope in g, r and i-band (50% of the time on P60 is devoted to this)
within 2.5 hrs of discovery on the Palomar Schmidt and take spectra of them at

'\ M Keck the same night. Now a nightly occurrence.
L L1 gy '"] Future of AstroComputing WeERsC
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Discovery and follow-up of PTF 10vdl a SN II.
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Transients ="96QM=="

Papers =14
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SN Ia
64%
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In addition to these
we have followed 2
triggers from IceCube
and one from LIGO.

We estimate that at
the end of the survey
we will have 40B
detections in the
individual images and
40B detections 1n the
deep co-additions.
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Near Future

Next Generation Transient Survey (aka PTF-II)

- Upgrade to 5X PTF: 36 sq. deg. (~ 1 billion pixels)

- Would like to explore the sky on 100s timescales

- Turnaround in 10-20 minutes with list of new candidates

- Ingest SDSS, BOSS, NED, etc. catalogs to refine our
understanding of these candidates in real-time

- Able to handle Advanced LIGO, neutrino detectors, etc.

e m m} Future of AstroComputing prassal
MERKELEY L

Thursday, December 16, 2010



Observatory PTE

l 2.5 MB/s 12 MBJs Classification
Subtractions
Processing / db 4 MB/s
Data Science (crude)
Transfer Gateway — T
Nodes Node 2 Gateway
Node 1

1 GB/s
0.5 MB/s
\ (full)

NERSC GLOBAL FILESYSTEM
170TB (125TB used)
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Bottlenecks...crude vs. rea

A

brightness

ll ll l l“ 5-0 data in db

time
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11.20.09
SDSC, UC San Diego, LBNL Team Wins SC09 Storage Challenge’ Award

Team Highlights Flash-Memory of SDSC’s New “Dash" and "Gordon™ Systems Forward Backward

Q1 Q1

A research team from the San

Diego Supercomputer Center

(SDSC) at UC San Diego and the DASH'IO' 11s 100s
University of California’s \
Lawrance Berkeley Natonal | {200 (145x)  (24x)
Laboratory has won the Storage

Challenge competition at SC09

the leading internationa Existing DB 1600s 2400s

conference on high-performance
computing, networking, storage
and analysis being held in this
week in Portland, Oregon

The research team based its
Storage Challenge submission for
the annual conference on the
architecture of SDSC's recently

e lh‘ m‘ Future of AstroComputing
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11.20.09
SDSC, UC San Diego, LBNL Team Wins SC09 Storage Challenge’ Award

Team Highlights Flash-Memory of SDSC’s New “Dash" and "Gordon™ Systems Forward Backward

Q1 Q1

A research team from the San
Diego Supercomputer Center

(SDSC) at UC San Diego and the DASH'IO' 11s 100s
University of California’s

Lowroncs Botey Natorsl | IS (145x)  (24x)
Laboratory has won the Storage
Challenge competition at SC09

the leading internationa Existing DB 1600s 2400s

conference on high-performance
computing, networking, storage
and analysis being held in this

" week in Portland, Oregon

—

SDSC Storage Chalenge team members (L o R
Jiahua He, Michael Norman, Arun Jagatheesan

n Snavely. SDSC, along with LBNL and UC  The research team based its
o

San Diego researchers, won the Storage Challenge  Siorage Challenge submission for

COMPOE LT \ p

-.Jv LL i 0 the annual conference on the
architecture of SDSC's recently

SCO09 Storage challenge allowed us to couple both the SDSS db and the PTF

candidate db to ask the question, which objects that we think are qso in the

static SDSS data vary like one in the PTF data. PTF db is now 165GB and
rowing nightly!
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Aster Data: Analytics Application Platform

Aster’s ‘Data-Application Server’

Analytics Frameworks

Ready-to-use Frameworks Easy to Build Frameworks

Time- Graph Sitatist- Markat Custom Custom Custom Custom
Series ical Basket App A App B App C App D

Advanced In-Database Analytics

Unified Interface SaL SQL-MapReduce

~ Diverse Data Store (MPP)

re m I Future of AstroComputing
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Heavy Random 1/O + alytlcs
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Aster Data: Analytics Application Platform

Aster’s ‘Data-Application Server’

Analytics Frameworks

Ready-to-use Frameworks Easy to Build Frameworks

Time- Graph Sitatist- Markat Custom Custom Custom Custom
Series ical Basket App A App B App C App D

Advanced In-Database Analytics

Unified Interface SaL SQL-MapReduce

~ Diverse Data Store (MPP)
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Heavy Random 1/O + alytlcs

Aster Data
provides a parallel
db solution that
also allows us to
embed many of
our machine
learning
algorithms.
Already handle
PB datasets.

Likely will couple
both solutions
(Aster + SSD).
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B ‘_ ‘ = LSST - 15TB data/night
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