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Wisconsin IRAC Data Processing

Available at www.astro.wisc.edu/glimpse/flowchart.pdf

Level A — Pre-Process and Ingest BCD Data into Pipeline

Level B — Basic Processing & Mask Application
Level C — Photometry on Individual Frames
and Load Data into Database

Level D — Bandmerge Sources Level E — Mosaic

from Single IRAC frames Images >

Deliverable:
Mosaic Images

Level F — Photometry on Mosaic Images

!

Mosaic Images

Level G — Bandmerge Sources from

/

Apply Criteria for Source Inclusion in Catalog and
Archive

Deliverable:
Point Source Catalog (Highest reliability)
Point Source Archive (More complete)
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Level A — Pre-Process and Ingest Data

v

Basic Calibrated Data from SSC
*  Dbcd--calibrated image

*  pmsk--bad pixel mask

*  bdmsk--data quality mask

v

For each IRAC BCD frame

Pre-process data
* Rename and move BCD files
¢ Check pmsks

¢ AOR setup
¢ [fHDR, separate long and short exposure data
v
Ingest data into Pipeline
v

Validation/Automated frame checks

¢ Compare BCD header keywords to AOR info

*  Frame quality check — count bad pixels, cosmic rays,
banding, saturation (from pmsk & bdmsk)

*  Set AAFAIL >0 if problems are detected

BCD header updates

*  Apply pointing refinement keywords from BCD
header (based on 2MASS catalog comparison)

¢ Assign a PROJECT name (to distinguish datasets)

* Assign a DAOPHOT calibration file

* Miscellaneous keywords added

/ \ QLVT (Quick-Look

AAFAIL=0 AAFAIL>0 ™| Validation Tool) for
inspecting images visually
* Update levaflx headers

Files /&
e Levaflx — bed with:
o Headers updated AQFAIL=0 AQFAIL>0
o

unchanged

Calibrated image \

Replan, or fix

Mask Application
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Level B — Basic Processing & Mask Application

v

For each IRAC frame

Correction images

* Banding estimate image (bands 3,4) (levbba)

¢ Column pulldown (bands 1,2) (levbpull)

Pixel flag generation

e Saturated stars (update bdmsk) and wings

*  Uncorrected Muxbleed (bands 1,2)

*  Outliers (e.g., cosmic rays) tuned to 2-visit strategy (using MOPEX)

*  Stray light
Create quality masks
* Combine mask file (Ievbqual) from SSC mask info and our processing
o  bdmsk (saturation, etc.)
o pmsk (bad pixels: dead, high, low)
o flag pixels affected by banding and column pulldown
*  Mask file (levbmask) for removing all “bad pixels” (e.g., dead, saturated,

cosmic rays, stray light) for mosaic images.
* Mask file (levemask), e.g., sat. wing, bad pixels; for photometry

v

Apply masks & corrections to calibrated images (levbflx, levc)
*  Subtract zodi background (ZODY_ EST-SKYDRKZB)

*  Subtract levbba and levbpull

*  Apply levbmask (bad pixels = NaN) to levbflx image

*  Apply levemask (bad pixels = NaN) to levc image

v

Level C — Photometry on individual
frames

(e N

* levbflx—calibrated image (used for mosaic product)

* levbqual-—combined mask (informational)

* levbmask—Ilevbflx image mask

* levbba—banding estimate image for bands 3 &4

* levbpull—column pulldown estimate image (bands 1,2)

* levbmux—muxbleed estimate image (bands 1,2)

* levbflx smask—stray light masks

* levbflx_rmask—outlier masks

* levc—calibrated image (used for photometry), converted to DN
* levemask—Ievc image mask
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Level C — Photometry on Individual Frames,

Load to Database
Update DAOPHOT calibration file:
*  Generate PSFs for the 4 IRAC
Photometry wavelengths
° Find stars: DAOPHOT FIND i Establish tweaking parameters
o Modified for complex background variations in GLIMPSE for 4 IRAC wavelengths
fields which helps minimize false source detections

*  Photometry: DAOPHOT ALLSTAR
o Iterative PSF fitting
*  “Tweaking,” (improves ALLSTAR results in complex backgrounds)

o Aperture photometry on flattened residual image to correct Ll . . .
* levcresid—residual images
over- and under- subtracted sources. .
* levc.cat—source lists
[ e tweak file
i * Log/trailer files

Post-process residual images
*  Mask outer 4 rows/columns

v

Load images into database (BCD, levels

A-C)
Make master source lists Files
*  Pixel positions (x,y) converted to (RA,dec), and (1,b) e leve.mwcs—master source
o Including geometric distortion (WCSLIB) lists (for each frame)
¢ Add Source Quality Flag (from Level B, and Level C
processing)
*  Local Source density calculation

Manual validation checks
Load lists into datab ¢ Examine calibrated and residual images
oad master source lists into database o Overlay source lists on images
e preserves each DAOPHOT entry e R spot check
* Log files, source lists
¢  Compare photometry to standard stars
\ 4

Level D — Bandmerge Single IRAC frames Level E — Mosaic Images
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Level D — Bandmerge Sources from Single IRAC Frames

For each grid cell on sky (e.g., 0.3 x 0.3 degree) and
project (e.g., SURVEY, SAGE1, GLIMPSE2)

v

Prepare for bandmerging

Retrieve Sources in each channel---4 files +
2MASS
Separate the detections from each IRAC frame ¢

Database

(Nframes < 343)
Cull sources with S/N<3
Reformat for Position Merger

'

Position merge within each channel (In-band merge)

Slightly modified SSC bandmerger

Add flux as criteria in addition to position

Lump sources within 1.6” radius

Use 4x4” window for candidate matches

In-band confusion bit added to Source Quality Flag

v

Reformat for cross-band merge

v

Bandmerge 4 channels + 2MASS (Cross-band merge)

Use 4x4” window for candidate matches

Cross-band confusion bit added to Source Quality |,

Flag

\

Create intermediate files to

P save info on each separate

detection

Database — load merged
sourcelist to merged list table

Catalog/Archive generation
*  Apply sourcelist criteria
o e.g.,, GLIMPSE: 2+1 (Catalog), 1+1
(Archive) (see data products doc)
*  Faint and bright flux limits (Catalog only)
¢ Cull on flags (saturation, edge-of-frame, bad pixel)
(Catalog only)
¢  Output various formats (IDL, ASCII, IPAC table)

Files

*  Merged source lists
* Intermediate files

Deliverable: Catalog & Archive
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Level EB — Mosaic Images for Product

For each Grid cell on sky (e.g., 1.1x0.8 degree) and project (e.g., SURVEY, SAGE1, GLIMPSE2)

4_

/

For flux images For residual images

v v

Retrieve levbflx files from database Retrieve levcresid files from database

/

Convert DN to flux

Pre-Process files
*  Apply stray light, cosmic ray masks <

Rmasks generated from MOPEX
Stray light masks from automated
predictor program and by hand

.,

Mosaic using MONTAGE

SAGE) and register to common frame

*  Specify desired size, pixel scale, projection point
* Reproject input images to desired coordinate system (e.g., GLON-
CAR, GLAT-CAR for GLIMPSE, RA-TAN, DEC-TAN for

¢ Coadd images into final mosaic
Post-Process files

e Convert from 64-bit to 32-bit

¢ Update fits header with information from original files

—

1

Examine all images \ Mask remaining defects (e.g., stray

ight, cosmic rays)

Deliverable: Mosaic images

e 1.1x0.8 degree, 0.6 pixels

*  3.1x2.4 degree, 1.2” pixels ©

Level EB files

) * naming: [program] [lcbc or rcdc] [mosaic
¢.g., for GLIMPSE: or resid]_I[band].fits

e.g., GLM 30950+000 mosaic_I1.fits,
SAGE 27650-3390 resid I1.fits
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Level EC — Mosaic Images for Photometry

For each Grid cell on sky (0.33 x 0.33 degree), project
(e.g., SURVEY, SAGEI1, GLIMPSE2), and segment

v

Retrieve levc files from database

v

Pre-Process files
e Convert from DN to flux

Mosaic using Montage

*  Specify desired size (0.33x0.33 degree), pixel scale (0.6”),
projection point

* Reproject input images to desired coordinate system (e.g.,
GLON-CAR, GLAT-CAR for GLIMPSE, RA-TAN,
DEC-TAN for SAGE) and register to common frame

¢ Co-add images into final mosaic

Post-Process files
e Convert from 64-bit to 32-bit
¢ Update fits header with information from

original files

e convert flux to DN
Note: no Manual Validation checks
in Level EC. Wait until Level F.

Level EC files
* naming: [lcbc or
rcde] [mphot] [band].fits
* e.g.,30950+000 mphot 1.fits

Load mphot images into database

Level F — Photometry on Mosaic Frames
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Level F — Photometry on Mosaic Frames

For each [Icbc or rede] [mphot] [band].fits
Split mosaic image into n frames
(usually n=16)

A 4
Modified DAOPHOT on each of the n

Files
* levfresid—residual images

frames ¢ levfcat—source lists
e Same as Level C, but include e tweak file
mosaic error estimates e Loo fil
og files
Make mosaic master source lists
* Pixel positions (x,y) converted to ]
(RA,dec), and (1,b) Files
o Including geometric distortion *  levfmwcs—master source
(WCSLIB) lists (for each frame)

*  Add Source Quality Flag (from Level B,
and level C processing)

*  Local Source density calculation

\

Load master source lists into database
e preserves each DAOPHOT entry

T~

Manual Validation Checks

* Examine calibrated and residual images
o Overlay source lists on images

*  PSF spot check

* Log files, source lists

¢  Compare photometry to standard stars

Level G — Bandmerge sources from mosaic images
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Level G — Bandmerge sources from mosaic images

For each Grid cell on sky (e.g., 0.33 x 0.33 degree)
and project (e.g., SURVEY, SAGE1, GLIMPSE2)

'

Retrieve mosaic sources from
database within grid cell

!

Prepare for bandmerging (as in

Level D)
A 4
Position merge within each channel (as
in Level D)

Bandmerge 4 channels + 2MASS (cross-
band merge), as in Level D ‘ >

Load merged sourcelist into
database

Catalog/Archive generation

* Asin Level D, except sourcelist
criteria for Catalog/Archive inclusion
will be different (TBD)

Deliverable: Catalog and Archive from
mosaic images

Files
* merged source lists
* intermediate files




