
In the presence of a high electric field, the dark current of a single pixel can be greatly 
enhanced. These hot pixels accumulate as a function of time on orbit; however, the 
reduction of the operating temperature of the WFC CCDs has dramatically reduced 
the dark current of the hot pixels. ACS devices undergo a monthly annealing process 
which greatly reduces the population of hot pixels and does not affect the normal 
pixels.!
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ABSTRACT!
The Advanced Camera for Surveys (ACS) team at STScI has tested a new pixel-based empirical correctio algorithm 
(Anderson & Bedin, 2010) that corrects for losses in charge transfer efficiency (CTE). Here we present a study of 
how this algorithm changes the characteristics of the signal to noise ratio and photometry of point sources. In order to 
eliminate unknown variables we use simulated images where we can control the noise and CTE characteristics. We 
explore a parameter space that includes background, object brightness, and position on the chip. Overall we find that 
while the signal in a source is largely recovered, the noise in the background is amplified. This effect is more 
noticeable in low background levels and in regions far from the readout amplifiers. Extra care must be taken when 
measuring the sky background as the use of some common measurement schemes can introduce systematic effects 
in the photometry.!
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RESULTS!

250 sets of images with varying background were created, mimicking 
the process of image acquisition, CTE loss, and CCD readout. We 
ignore bias level subtraction and flat fielding since these steps have no 
impact on the amount of CTE loss. We pay close attention to the points 
in the process where noise and CTE losses are introduced. !
!
§  Each image contains 4640 stars with brightness ranging from 

instrumental magnitude −2 to −14. The stars are well separated on 
the chip so that accurate background measurements can be made 
during photometry. They are also evenly spread from the top of the 
chip to the bottom in order to measure the effect of location on flux. 
This image is given a uniform background level.!

§  Poisson noise is added to the image.!
§  CCD readout is simulated with and without CTE losses.!
§  Read noise is then added to each image.!

The image without the CTE loss is our baseline image, the image with 
CTE loss we call our FLT image.!
!
Once the FLT image has been prepared, it is pushed through the CTE 
correction algorithm. Note that read noise affects individual pixels after 
CTE losses have occurred. Because of this, the CTE correction 
algorithm employs a noise mitigation scheme. The image after 
correction mimics an FLC image.!
!
Figure 1 shows a section of one set of images produced by this process.  !

Figure 1: Sections of a set of simulated images. Left shows an image with no CTE 
losses. Middle is a simulated with CTE losses (FLT). Right is an image which has been 
corrected for CTE losses (FLC).	


The characteristics of the noise change slightly, and care must be 
taken when measuring the background around stars. In this study 
we find that using the mode or median introduce systematic effects 
to the photometry.!
!
Figure 2 shows the results of the photometry. In summary:!

§  The recovered flux is systematically within 10% of the input flux 
down to instrumental magnitude ~ −5!

§  CTE losses decrease with increasing background levels, but are 
never completely eliminated!

§  The decrease of signal to noise is more pronounced in faint 
stars and could cause a loss in completeness!

§  Care must be taken when measuring the background around 
stars in FLC images. Observers should explore which scheme is 
better suited for their data.!

The images from Figure 1 show that the trails are effectively removed by 
the correction algorithm. The corrected image shows that background 
noise increases with increasing distance from the readout amplifier. !
!

Figure 2: Results of the photometry measurements. The left column shows the average ratio of measured flux to input flux with respect to instrumental magnitude. The center 
column shows the standard deviation associated with the average. The right column shows the signal to noise ratio for each star.  Each row corresponds to different background levels.  
An instrumental magnitude −5 corresponds to 100 counts.	


Aperture photometry is performed at the input location of the stars on 
each image using a 5 pixel radius aperture. The photometry of the FLT 
and FLC images is compared to the photometry from the baseline 
images. !
!
The background is measured using an annulus of radii 15 to 20 pixels. 
We measured the background sky around each star using the mean, 
median and mode. The results shown here use the mean of the 
background. !
!
Signal to noise measurements for each star are taken directly from the 
image using the following equation:!
!


