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OUTLINE

IPTF Data Reminders

High-Fidelity Lightcurve Pipeline
Reference Image and Catalog Pipeline
Real-Time Processing

PTF Archive atIRSA (IPAC)

/ZTF DataProcessing

IPAC is the data processing and archiving center for PTF,
iPTF, ZTF
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PTF total_R_gal_12_0.fits

1203 nights, 259401 pointings, 2.9 million images
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PTF total_g_qal_12_0.fits
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223 nights, 40742 pointings, 448k images
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100 nights, 13055 pointings, 143k images
Completely unique survey; 2 filters(on and off line)
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Some Basic 1PTF Stats

Limiting Magnitude: 20.5 @R, 21.5 @g in one shot.
Saturation: 14 @R

Typical Resolution: 2” median (can’t get much better)
Area per shot: 7.7 square degrees

Shots per night: 150-250 (1000-2000 square degrees)
Cadence: hours and days

Astrometric Calibration: 0.25”

Photometric Calibration: 2-3% absolute, millimag relative
Turnaround time: image subtraction and transients (20
minutes), high-fidelity reduction (1-2 days), light curves
WEERS)

Products: Images, catalogs (aperture, psf-fit), source
association, etc. Deep coadds
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PTF High-Fidelity Lightcurve Pipeline

http://arxiv.org/abs/1404.1953

Data streams from Palomar->San Diego->Cahill->Morrisroe.
At end of night, generates calibration files such as flats, biases, etc

Reduces science images in standard fashion (trimming, bias
subtraction, flat-fielding). Masks, etc. generated.

Images are calibrated directly against UCAC3 and SDSS, or a nightly

calibration (tied to SDSS) used for non-SDSS overlap fields

Final image data product is a photometrically and astrometrically
calibrated CCD image.

All calibrated sources are extracted and registered in a “sources”
database.

All epochal source detections are merged into a “merged sources”
database. More processing yields relative calibration at milli-mag levels

Data are passed on to IRSA to enable access




PTF High-Fidelity Lightcurve Pipeline

http://arxiv.org/abs/1404.1953

Products

* Raw images

* Processed
images

¢ Source catalogs

A
| —
Pipeline Machines Database
Pipeline Control 11 + backup

& Monitoring Linux RHE6
8 cores/machine
16 GB RAM

‘-=+ PTF Operations | :

Camera
1mages
Observing
metadata

\ 4
Web Interface
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PTF High-Fide

Combination of
software from
community, from pre-
existing IPAC pipelines,
and newly designed
with PTF/IPTF team

Generate SExtractor LDAC Catalog

v

Update IMAFLAGS_ISO Column in
SExtractor Catalogs with Ghost and
Halo Flags

Mask Satellite/Aircraft Tracks

v

v

Scamp Astrometry (if it fails, try
Astrometry.net)

Compute SDQA Ratings

v

v

Absolute Photometric Calibration
(R and g’ bands only)

Make SExtractor FITS Source Catalog

v

v

Check Astrometry
- 2” matches with 2MASS (require
at least 20 matches, <1.5” RMS error)
- 5% tolerance on CDELT#
- 5 degree tolerance on CROTA2
- CRPIX# bounded
- High-distortion checking

Compute Zero Point for each
Source (different because of ZPVM)

v

Add ZEROPOINT Column to SExtractor
FITS Source Catalog

!

v

Convert PV to SIP Distortion

Reformat SExtractor FITS Source
Catalogs into sources.sql and
sources.hdf Files

v

v

Mask Ghosts & Halos

Use DAOPHOT to Generate Calibrated
PSF-Fit Catalogs

Fig. 7.— Flowchart for the frame-processing

pipeline.

http://arxiv.org/abs/1404.1953
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Pipelines ProcImages SwVersions
ppid . | pid LY 1] svid
priority 1 L. ppid (F.K.) cvsTag
script rid (F.K.) installed
descrip version
filename 3
Rawinisges chocksin CdfVersions
createdDate g 1 ’
e status 1. cvid
expid (F.K.) SDQA_statusld ":vstT{algd
cedid (F.K.) infobits —
filename 1 1.* | nid _(F~K‘)
checksum expid (F.K.) Tracks
createdDate cedid (F.K.) 1 1.*
eipime fid (FK.) tid
infobits piid (F.K.) pid (F.K.)
nid (F.K.) vBest num
itid (F.K.) pBest metadata...
piid (F.K.) svid (F.K.)
cvid (F.K.)
1% 1.*| avid (FXK.) 1 1..* | Catalogs
CalFileUsage archiveStatus
) catid
pid (F.K.) * pid (F.K.)
cid (F.K.) | ppid (F.K.)
| s version
" CalAncilFiles AncilFiles filename
1.:.* checksum
. caid aid createdDate
CalFiles cid (F.K.) pid (F.K.) status
cid ancilType ancilType iqfobits
calType filename filename nid (F K)
cedid (F.K.) checksum checksum exp}d (FK)
fid (F.K.) 1 1.* avid (FX.) avid (FX.) cedid (F.K.)
sttt archiveStatus archiveStatus ﬁg (FK.)
endDate 1* = pgd (tF.K.)
filename 1 VBZ:t
checksum 1 1 Svi d(FK)
ztraetaut ::dDate ArchiveVersions cvid (F.K.)
avid (FX.) LI | . I B Lo
archiveStatus 3 archiveStatus
archived

Fig. 4.— IPAC-PTF database-schema design for the pipeline image processing (see §9). The figure nomen-
clature is explained in the caption of Figure 3.




Image Quality
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Single 60 sec i : ] Coadd of 10
PTF Exposure - i : PTF Exposures

Arp 220. Can you see what' s different?
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Deep coaddition of the epochal data,
with proper weighting and image
selection. Derivation of “reference
catalogs’, I.e. stationary sky.

This drove a lot of development effort
for achieving near 100% reliability on

the frame-level products.

Critical for image subtraction and light
curve generation

IPAC products are sufficiently superior
to their forerunners that LBL now uses s
these reference images for the real-time
Image subtraction pipeline.




Deep. Coadds
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Binary light curves taken from PTF processed
images in Orion. Data can be calibrated to near-
millimag precision at bright end. Toarwe | JoA ] T
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Real-Time Image Subtraction and Transient Detection

Currently running at NERSC, real-time image subtraction, transient
detection, and machine-learning candidate vetting.

New version developed and running now at IPAC, includes NEO
specialized software.

Real-time alert and delivery system under development for GRBs, with
goal of 20-minute turnaround time. Basis for general real-time engine.
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Asteroids, NEOs, and Comets

Cf. earlier talk by Tom Prince

Stable system in place to find nearby,

fast moving objects (arcseconds per

minute).

New products locate streaks, based

on difference imaging, tracklet

construction software, and now f i
machine-learning based candidate Comet Garradd
vetting.

Feeds objects to minor planet center.



PTF Archive at IRSA

®no The Palomar Transient Factory - Search by Position
[ « I [ 2 ] + | http://kanaloa.ipac.caltech.edu/applications/ ptf/#id=Hydra_ptf_ptf_|1&DoSearch=true&intersect=CENTER&mcen C] (Q' Google
Wikipedia MSNBC Salon IDLAstro ADS Spitzerv Sciv Lifev Newsv Fitbit

NASA / IPAC Infrared Science Archive;
: IRSA Mission Archive Search Relatedba&é Archr -
J Searches I_l History u Preferences u Help ‘ I Catalogs U Plot Layers ‘ Background Monitor

p Search by Position m1; Type=CENTER

Level 1 Data L1 Image | | Coverage
Prepare Download 4 4 1of 1 b Pl (1-410f41) as Text| Save| [Addfilters “’ PTF Level 1 Image  Vax

) |expid obsdate crvall crval2 cedid ptffield seeing | airmass
125268 2010-11-10 09:10:24.131000 83.7515315 21.8251184 3649 2.37 1.04
125274 2010-11-10 10:20:31.980000 83.4433831 21.4663579 3649 3.72 1.03
125207 2010-11-10 11:35:55.131000 83.4434041 21.4663425 3649 3.25 1.10
126756 2010-11-12 07:06:35.031000 83.7515025 21.8251613 3645 393 1.28
126723 2010-11-12 08:11:12.281000 83.4433513 21.4664250 3649 347 111
126457 2010-11-12 09:20:22.331000 83.7515203 21.8251629 3649 345 1.03
147510 2011-02-07 05:07:37.427000 83.7515511 21.8252066 3649 2.92 1.05
147406 2011-02-07 07:01:00.877000 83.4433809 21.4663738 3649 5.57 1.30
147570 2011-02-07 08:44:22.527000 83.4433726 21.4663505 3649 6.41 2.06
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147817 2011-02-08 08:57:30.073000 83.3585325 21.4173055 3649 5.95 233
203761 2011-10-21 11:33:42.403000 83.7282267 22.1831880 3649 1.83 1.02
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GUI tools and also through an application program interface that
allows integration of the archive into other, 3@ party software.
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There are also three
“marshals” resident at
Caltech (extragalactic,
galactic, and solar
system), which are
essentially science

portals, and similar to
the “brokers”
envisaged for LSST.

(LX) http:/ /www.astro.caltech.edu/~waszczak/SolarSysMarshal.html

EI:J [ Ehttp://www.aslro.ca[!ech.edu/~waszczak/SoIarSysMarshal.html

&3 [J] H# Wikipedia NBCNews Salon IDLAstro ADS Spitzerv Sciv Lifev Newsv Fitbit 2013 Volleyball

PTF Solar System Marshal

Updated: 2014-05-28 13:52 UT (Wed 06:52:23 AM PT)

IPAC Real-time Processing Status

night of 140528 UT

Tonight's Streak
Candidates

(UT 2014-05-28 )

Newest candidates are 281 minutes old

391 candidates with p > 0.5

7328 candidates with p > 0.3

Current Palomar All-Sky View

y

Known NEAs Observable Tonight

Current PTF discoveries on the NEOCP

Prototypg solar system marshal under development
by Adam Wasczak.




whole lot

more of it




For illustration,
here’s Orion.

The white box is the
ZTF imaging area.

The moon is in the
upper right corner
of the white box.
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Planning for ZTF Data Processing (1)

All software components carried over from IPTF,
which is really the prototype system.

» Real-time & photometric pipelines, calibration,

source extraction, deep co-adding, archiving, etc

Significant software work needed to adapt image
algorithms to new, larger format detectors
Significant effort also needed for testing, tuning,
validation with real data

Primary technical challenge is data I/O (throughput)
with more than an order of magnitude increase in data
flow.
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Planning for ZTF Data Processing (2)

« Scale-up required is estimated at x15
* 0.5-1 PB/year of processed data products.
« Storage needs scale by same factor
« Baseline drone farm of 128 computers projected for
steady-state dataflow, vs 11 for IPTF
« Smaller drone farm for ad-hoc science processing.

« Currently working on network engineering, finalization
of software components, and development of external
data interfaces.
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IPAC is the data processing and archiving center for PTF,
iPTF, ZTF
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Palomar Transient Factory

Qhttp://wm'v.p(f‘caltech.edu/ ¢ P(Q~ Google )

HOME NEWS IMAGES VIDEOS  iPTF LIE

- . pavia ool . 9. )

Sky Survey Captures Key Details of Cosmic Explosions

October 16, 2013 - News Release [
The intermediate Palomar Transient Factory ‘
(iPTF) started searching the skies in February. [F5 - L
Since its inception, iPTF has been successful in [ ¢
the early discovery and rapid follow-up studies i ’ / g
of transients. Two recent papers describe first- [ .

time detections of a rare supernova and the
afterglow of a gamma-ray burst.
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We have also built this top-level web page for public consumption.
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gATALOGUE
OF
SELECTED COMPACT GALAXIES
AND OF

POST-ERUPTIVE GALAXIES

prepared by

F, %lwicky

California Institute of Technology
Carnegie Institution of Washington

with the collaboration of

Margrit A. Zwicky

A Réminder to the High Priests of American Astronomy
and to their Sycophants

"The scholar's mission requires the study and
examination of unpopular ideas, of ideas considered

abhorrent and even dangerous.

"Timidity must not lead the scholar to stand silent
when he ought to speak.

"In matters of conscience and when he has the truth
to proclaim the scholar has no obligation to be
silent in the face of popular disapproval.

Dear Dr. Zwicky:

We sincerely regret our inability to publish
the enclosed communication, COMPACT GALAXIES, which

was submitted as a Letter to the Astroghxaical Journal.
communications of this character are outside the scope

of this Journal.

Yqurs 8 incerely,

\{_’gﬂ L leceloae k”éa M

Obi , §. Chandrasekhar ~ ad~
bjects HADES in the centers of compact clusters of galaxies Managing Editor

Itr j 2
may be conjectured that very compact galaxies may ultimately collapse into

confi atior f j
gurations of the type of objects HADES §JH, thereby losing most of their effective

a. Dwarf, Pygmy and Gnome Galaxies

-
The use of directed intuition is one of the various procedures of the Morphological
Approach to Thought and Action that I have developed during the past few decades and
which has been more fully applied in the books listed in the appended bibliography.
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The Venerable Palomar 48-inch Telescope

... Only Viceroy has

a thinking man's filter... V|CEROY

a smoking man's taste! Tilter Tip
CIGARETTES
KING-SI1ZE

* Do NOT smoke in the dome, unless you are a sexier version of Edwin Hubble!
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