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ABSTRACT

»

The Tweakreg software (which is part of the new STScl Drizzlepac software for aligning and combining images) has initially relied upon a daofind-like algorithm which is tuned to finding stellar sources toﬁe for image alignment.

This works well when there are enough stellar sources present in the images. However, a significant number of images are of higher-latitude extragalactic fields with few if any notable stellar images useful fo

ignment. In such cases,

the use of software such as SExtractor can be useful for the generation of object catalogs which can be used for image alignment. In this poster, we explore the use of SExtractor with Tweakreg for such cases. This poster is the

second of two in a series by the first author. The first is currently available on-line at

was presented at the 220% AAS Meeting in Anchorage, Alaska in June 2012. It is part of a group of posters on Astrofrizzle currently available at
of the Astrodrizzle documentation for users.This poster will be on-line 'lhame location.
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Data parameters (same visit & filter)

using default wes for alignment during preliminary cosmic ray rejection
In PYRAF, if using line commands rather than the Teal GUI interface, this is the syntax:

production of
> import drizflep
> from drizzldpac import astrodrizzle £
5

unlearn astrpdrizzle .
> astrodrizzle|AstroDrizzle('|8xi0x*lc fits' driz_cr_corr=Yes,driz_combine="o’)

~This produces cr-cleaned versions of each input image called *_erclean.fits files on which you run SExtractor.

-The of the iitial cr-rejection depends on the quality of the originales alignment, and this is - for images taken
‘within the an :

experimerting as needed, at the unix prompt.In this case, we used for ACS/WEC,

; Note the different group numbers and the offset to [0] & [3] in the example below.

f8xi0xs0q_crclean_extl cat —checkimage_name j8xi0xs0q_ _extl_apeérturecheck fits
fifsor

i0xs0q_crclean_ext4.cat ~checkimage_name j8xiOxs0q_crclean_extd_aperturecheck fits

Bxi0xS0q

Lol your SExtractor results. To do this, you will need to display the images in'ds9
with{PYRAF ine carfands,and then overplo the catalog for various Images with the tvnark task,both of which are aso
documented within PYRAF:

thérk were a number of spurious sources (cosmic rays) which were not removed in the earlier step since
that area of the CCID chip (a strip along the bottom) did not overlap any other images to which comparison could be made
for automatic identification and removal of the cosmic rays, so these were then edited from the catalog by hand before they
were fed to the tweskreg task for alignment of the images. might have been to use a
larger detect_minar¢a in SExtractor; however, this, too can ha¥e its drawbacks since that will result in fewer objects,and may
also yield a poorer splution in some cases,as it did in this one. It can be very data-dependent, so experimentation is key.
to do tis is to mask out the affected area before running SBxtractor, but you may want to use replacement
valyes which are negr to some mean global sky value if the sky background isnot strongly variable since this can otherwise
also affect the globall sky level which SExtractor uses in object detection and measurement. SExtractor can also be set up to
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Orriginal and cr-cleaned images
telling tweakreg which columns in the SExtractor catalogs contained the x and y positions. (Those
columns were determined earlier by the order in which you list them when editing your SExtractor default.param file. In this
case, we used columns 5 and 6.) Run it first with updatehdr=no until you are satisfied (rms ~0.15, rms plots centered around
datehdr=yes. In the run below, we used default values of minobj=15, searchrad=1.
y r.su} and xy positions in units of pixels. Again, using line commands in PyRAF:

.

stdriz_catfile ist' xcol=5,ycol=6)

Hlstogram vector plot, and rms reS|duaIs pIots

SExtractor:
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Bottom line: We used mostly default parameters
in SExtractor and tweakreg, with just a few things
tuned for ACS, and achieved good results with rms

and
as part

was all taken in the same visit. It is best to work with data from the same visitflcer first. We used the
B-band images of Abell 370 with rootname jabu01* from program 11507, the SM4 ACS/ERO imaging.
(it appears when you type ‘epar astrodrizzle’ after importing drizzlepac into PyRAF) we
using the default WCS to create the *_crcleanfits images to be fed to SExtractor. NOTE: If you have older
versions of the data retrieved from the Archive some time ago, you may need to run the drizzlepac task ‘updatenpol first
0 account for updated geometric distortion corrections, etc. However,f that is the case, you may also be using older
uncorrected *_fltfits images instead of either newer *_flcfits (both CTE & geometric corrections) or *_ftfits (only
geometrically-corrected) images which have the latest OTFR-pipelined correcti e strongly suggest fresh, recently-
retrieved *_fic.fits fles as the input for each runyof astrodrizzle. The ‘updatenpol’ task is now applied in OTFR, and the
data which has been thus corrected for both CTE and geometric distortion updates would be the *_flcfits files which
are now also composed of 2 groups: a [0] header, plus groups [1] and [4] for science data, groups [2] and [5] for error
arrays, groups [3] and [6] for DQ arrays, and representing the new geometric corrections from updatenpol, group [7] for
the D2IMARR array,and groups [8-11] for the WCSDVARR arrays. An STSDAS ‘catfits’ command on the *_flc fits file
will show you these details.
on the individual groups of the newly-created *_crcleanfits images. We used. the same basic
SExtractor defaultsex parameter values for minimum area and threshold for this test as for the other example:
and . This worked well, whereas a much larger DETECT_MINAREA again
yielded poorer results. However, this can still be very data-dependent. (Also, an earlier run shown in Poster | accidentally
used blotted images and yielded a falsely "better” solution than this one.) Rather than fullline commands as in the other
example using v2.8, we set our SExtractor parameters in the default param & default.sex files and ran commands as “sex
jabu01fvq_crclean.fits”, etc. This was because SExtractor v2.5 gave an error on EXT_NUMBER when using [0] or [3] in
the command line. So, it ran on all groups. We edited down to the 2 separate “sci” cats from groups | &4 (scil, sci2),
we got results like those in Figure 4, below:

SExtractor catalog ove rplotted
we used a variggffof parameters.We first used the This resulted in
a rms of ~0.16, slightly higher than we wanted, but still good. Trying to see if we. cou\d lmpmve upen this, we tried nclip=5 and
nsigma=2.5,and then nclip=8 and nsigma=2.0 and got slightly better rms values each time, but we were overclipping such that
the trend along 0 in the rms plots was not really evident. Since ~0.16 is still a very good solution for an image with no real
useable stars but only galaxies, we went with that one. (Histograms & vector plots OK for all, so rms plots determined ic.)

The x,y rms = ~0.149,0.166 on the left

on order of ~0.15 for same visit/same filter images & good scatter arouw default nclip=3 and sigma=3.0.
RMS values of ~0.14, 0.16 are good; plots look centered around 0. based on SExtractor catalogs from crclean images. RMS values smaller on right, but plots not as good.
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