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Research and Technical Experience

My dissertation research has focused on using data from various sources to measure, morphologically
classify, and count galaxies. The major end product is the B-band galaxy counts for the range B =
16 — 27 mag separated by E/S0O, Sabc and Sd-Irr types. From these counts, we have been able to
constrain various models of the galaxy counts which are based on luminosity functions (LFs) from local
(z£0.1) redshift surveys. The major goal of this work was to explain the Faint Blue Galaxy excess by
further understanding the brighter end of the counts (B <23 mag) as a function of type.

For the first part, | co-wrote (along with S. Pascarelle) an IDL routine to stack WFPC2 images in
a lower S/N regime and better CR rejection when less than four images are combined. This routine
was used to stack 30 WFPC2 fields in B(F450W) and I(F814W), which we called the B-band Parallel
Survey, from which | constructed catalogs and processed all the galaxies through our artificial neural
network classifier. This work complemented the deeper HST studies by extending the B-band galaxy
counts as a function of type from B = 23 — 27 mag to B = 19— 27 mag. The clearest results are that
the models that predict the late-type counts are most discrepant from the models over this full-range
and this hinted that luminosity evolution alone cannot reconcile the models and the data.

As a follow-up to this H ST survey, B-band imaging data was gathered from several publicly available
ground-based surveys to further explore the LF normalization issue as a function of morphological type.
Three surveys were found with appropriate data which was B-band imaging of large areas of sky with
good seeing. The most applicable data (for the purpose at hand) comes from the 30 sq. deg. Millenium
Galaxy Catalog of Liske et al. (2003, MNRAS, 344, 307). This was combined with the optical imaging
B-band data from the initial data releases of the NOAO Deep Wide Field Survey and the Deep Lens
Survey. Both of these are NOAO Survey Programs with publicly available data. The combinations of
these differing data sets has allowed us to anchor the B-band galaxy counts as a function of type at
B =16 — 18 mag. This data showed that indeed the adopted local LF was able to match the observed
galaxy counts as a function of type for B <18 mag, and hence that there was no need to renormalize
the models, :.e., that no adjustments needed to be made to reconcile the newer CCD imaging surveys
with the published redshift survey results for B <18 mag. With the normalization no longer a free
parameter, more substantial conclusions can be drawn about the mismatch of the models and the faint
(z.e., HDF-like) counts in terms of galaxy evolution.

One of the important lessons | learned from my work was about the utility of publicly available and
archived data. | was able to use some of the data for purposes beyond the original intent, and | also
became appreciative of what it takes to get the data in the public domain and in useful form. In this
regard, some surveys are much more useful than others.

As can be seen in the publications list, | have also been involved in various other projects outside
of my dissertation. These involved medium-band Lyman-« searches, high redshift (z ~ 6) drop-out
searches and other issues relating to galaxy morphology. | was also involved in a project (which has been
turned over to another ASU student) where my duties were to download and stack about 900 WFPC2
images from the HST Archive for the purpose of finding the optical IDs and nature FIRST radio sources.

| have image processing experience using both IRAF and IDL. The best example is the IDL WFPC2
image stacker, which co-wrote and ran successfully on over 1000 images. | have also programmed
in both IDL and Fortran. As an example, my code to compute model galaxy counts was written in
Fortran, but some of the input data is computed from IDL code. For some of the public data | used
in my dissertation, | had to run the detection and analysis code (SEztractor + LMORPHQO) on
large images, which usually involved measuring 50-100 thousand objects per frame and reviewing and
correcting any errors that may have occured in the automated steps. I've been involved in the process
of writing many H ST proposals at ASU (including one that | took the lead on), along with various
NSF proposals and observing proposals to NOAO and Steward Observatory.
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Figure 1: The combined galaxy counts as a function of morphological type and B-band
magnitude with all the HST/WFPC2 surveys combined (BBPS, HDF-N, HDF-S, 53W002)
as filled black squares. Error bars for these points represent the 2.5¢0 field-to-field variance.
The counts at the bright end are from the three public surveys from which I processed the
data. The curves are models based on local LFs using the published (local) normalizations.
The models assume luminosity evolution of the form L*(z) = L*(z = 0) x (1+2)?. The black
line is assuming no luminosity evolution (5=0). The excellent match of the B<18 mag data
to the models indicates that the local LF normalization is consistent with this data. With
the models anchored at the bright end, the faintest counts suggest about the same amount
of evolution for all types (5 = 2; solid red lines) if the excess is interpreted as luminosity
evolution, with the Sd/Irr class perhaps requiring slightly stronger evolution than the earlier
types. An alternative explanation is a significant increase in the numbers of all types of
galaxies for z2 0.4 or B2 23 mag due to the epoch dependent merger rate.



