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Abstract

We study dark current accumulated during the | 00-second full-frame readout of the 1 2000 [ESHEEEE
Advanced Camera for Surveys (ACS) Wide Field Channel (WFC) detectors. This |

excess dark current, called “readout dark”, gives rise to background gradients and hot
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27 Stability of Hot Columns

To determine if each hot column is stable over each anneal, we define a stability metric

Figure 3: Top right (m) comparing the expected to observed noise. If the column varies as expected, m

columns in each WFC image. While readout dark signal is removed from science quadrant (amp B) of the should be zero. For recent anneals, we find that the distribution of m peaks at ~0.3. We

images with bias correction, the noise from readout dark has not been taken into superbias from the
2015-07-01 anneal cycle.

Hot columns extend
appropriate noise from readout dark background gradients and stable hot columns. upward from the bottom

select a threshold of m<2 to designate a hot column as stable. While the number of hot

account. The ERR extensions of superbiases have been updated to include the columns identified in superbiases has increased dramatically over ACS's lifetime, the

proportion of stable (~90%) to unstable (~10%) hot columns has remained fairly constant.
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J , ERR and DQ Comparison
| | New Superbiases
@ sl _ We processed a 336-sec F555WV image of 47 Tuc through
5 | Background readout dark gradients and stable hot columns are removed from science data via superbias subtraction. Unstable CALACS with a new and old superbias. A comparison of
% 4j hot columns cannot be properly subtracted from science images. To account for these features, new superbiases will contain: ERR and DQ in the resulting FLCs are given below.
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To calculate the increase in readout dark variance, we remove the bias gradient
(Golimowski et al. 201 1) by differencing pairs of consecutive biases. We sigma-clip by 500 500
column to reject CRs and ignore columns hotter than 3xNMAD from the median r 11
. : : . : !
column in the overscan. We fit a straight line to the noise in each row as a function of 0 T T TS T T T TR . 0z 530 1000 1300 3000 2500 3000 3500 4000
row number, and difference the squares of the fit endpoints to find the ambient X (pix) x (P - 10
variance increase across each quadrant. The variance increase values from all bias pairs o
in an anneal are averaged for each quadrant. In general, readout dark noise has been 9
increasing since ACS was installed on HST, with the exception of a short period in Conclusions
2006-2007 when the operating temperature decreased. : L :
P & P Excess dark current accumulated during readout of the ACS/WFC detectors is significant, and in general has been 8
increasing since ACS was installed on HST, likely due to radiation damage. New superbiases generated by a new
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