
Digitized Sky Survey KPNO 2.1 meter Hubble   ACS/WFC

EXPERIMENT GOAL
The goal of this experiment is to assess the accuracy of 
aperture photometry measurements on ACS/WFC images 
using the new software package DrizzlePac. We compare  
magnitudes of the stars in the main sequence of open cluster 
NGC 6791.  We compare two photometric methods: effective 
PSF photometry on individual ACS/WFC FLT images and 
aperture photometry using the astrodrizzle mosaic output as 
input image.

OBSERVATIONS
We use the ACS/WFC images of open cluster NGC 6791 from 
Program 9815 (PI: Ivan King) obtained using filters F606W and 
F814W. The GO used three orbit visits for each filter, taking 
three short (30 sec) exposures and six long (1142-1185 sec)  
exposures  with POS TARGS in order to achieve a 3-way sub-
pixel dither pattern for the short exposures and a 6-way for the 
long exposures. A complete description of the observations can 
be found in King, I. et al. (2005).
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IMAGE REGISTRATION
The new package DrizzlePac differs from Dither in the handling 
of the distortion model.  DrizzlePac handles different 
components as separate inputs: polynomial coefficients, column 
corrections for the CCDs, and non-polynomial offsets. The new 
task updatenpol updates the FITS files headers with new 
keywords and also appends several arrays as new extensions 
that contain the full distortion model.

The new task tweakreg computes residual offsets for a group of 
flat field-calibrated images. These offsets are incorporated into 
the images by updating their WCS information to match that of 
a reference image. tweakreg finds sources in each image and 
outputs catalogs. The code then matches the catalogs to a 
reference file and outputs the residuals. Figure 1 shows the 
residuals in X and Y for image j8ny02z9q (a short exposure 
F814W image).

Figure 1: Output plot from the task tweakreg  showing the residuals in X and Y. 
These residuals are calculated by matching source catalogs between an arbitrary  
reference image and, in this case, image j8ny02z9q_flt.fits.
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ASTRODRIZZLE
The new task astrodrizzle is a wrapper of several algorithms 
that will produce the final aligned and cosmic-ray-cleaned 
image. It is organized in seven steps which may be turned on or 
off depending on the user’s needs. 
We create final mosaics by combining two sets (F606W and 
F814W) of three short exposures and two sets of six long 
exposure frames. For the short exposure mosaic we kept the 
native ACS/WFC pixel scale of 0.05″/pixel. In the case of the 
long exposure mosaic the observations allowed us to improve 
the PSF  sampling and use a scale of 0.03″/pixel.

A first execution of astrodrizzle using default parameters shows 
that some of the sources have their central pixels flagged 
(Figure 2). This shows as an imprint of the sources in the output 
weight image and is caused by a conservative cosmic ray 
rejection algorithm. 

APERTURE PHOTOMETRY
We find sources in the F814W drizzled science images and 
merge them into one single catalog. The science image 
obtained with the three short exposures is used to sample the 
upper main sequence and the drizzled image created with six 
long exposures is used to identify sources in the lower main 
sequence. Our final catalog has ~2500 sources. We estimate the 
stellar fluxes using DAOPHOT/PHOT aperture photometry. A 
color-magnitude diagram (CMD) using instrumental magnitudes 
F814W and F606W is presented in Figure 4.

RESULTS AND FUTURE WORK

ePSF PHOTOMETRY

ACKNOWLEDGMENTSFigure 4:  Color-magnitude diagrams created with photometry obtained using DAOPHOT/PHOT on 
the astrodrizzle mosaic and ePSF photometry performed on the individual FLTs. The right panels 
show the  magnitude residuals in F814W between the two methods. 

We calculate the magnitudes on individual FLTs using the 
effective PSF (ePSF) method from Anderson & King (2006). We 
match the sources found on the FLTs with our final catalog and 
we create an ePSF CMD shown in Figure 4.
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Figure 2: (Left) Cartoon of a 
single star in the drizzled 
image. (Right) Detail of the 
corresponding output weight 
image. The central pixels have 
been given too low a weight 
because they were mistaken 
for cosmic rays.  
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Figure 3: (Left) DSS image of NGC 6791.  (Center) KPNO image of NGC 6791; image credit goes to B. Mochejska (CAMK), KPNO, NOAO, and NSF.
(Right) astrodrizzle output using six F814W images in a dither pattern that allows to resample the ACS/WFC PSF. 

This effect produces a degraded final image and it has severe 
consequences on the final photometry. This issue is easily 
solved by relaxing the CR rejection parameters in astrodrizzle. 
The final F814W long exposure astrodrizzle mosaic is shown 
in the right panel in Figure 3.

The right panels in Figure 4 show the difference between  the 
photometry calculated on the individual FLTs and the aperture 
photometry performed on the astrodrizzle output. We use the 
short exposure mosaic to populate the upper main sequence 
(red points). We use the long exposure mosaic for the lower 
main sequence (blue points). These rough estimates show 
excellent magnitude agreements. Current and future work 
involve further quantification of these results, implementation of 
photometric corrections, and a fairer comparison using PSF 
photometry instead of aperture photometry. 
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The new software package DrizzlePac is a suite of tasks that 
will replace the Dither package. It is used for correcting 
geometric distortion, aligning, and drizzling Hubble Space 
Telescope images. astrodrizzle is a new software task that is 
part of DrizzlePac and it retains the same drizzle algorithmic 
base as its predecessor, multidrizzle, but provides substantial 
improvement in the handling of astrometric information. As part 
of the extensive testing conducted at STScI, we present a  
photometric study on ACS/WFC images that shows the  
reliability and accurate performance of the new software. 
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