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Abstract

This poster describes a novel technique for estimating the CTE of a CCD. It is based on the change in variance with CCD row or column in a simple flat field images, and uses the fact that imperfect
charge transfer during readout has a smoothing effect on the final image. The data used to test the procedure are taken with the ESO ODT test bench facilities, in the context of characterizing the
OmegaCAM CCDs. For nine CCDs results from the CTE measurements by e2v, by ESO (EPER method), and with the variance based technique developed in this poster were compared. Results
are promising. This technique is still under development. If it proves reliable, this technique can be used for simple and efficient CTE measurements of CCDs, also outside the laboratory.

Cﬁawz TJran 5fer fﬁficiency, Q)Zﬁﬂiti()ﬂ. To estimate the linear equation (5), we will use the best fit line of the set of The CTE from the e2v Data sheet will be also included in Table 2 and 3 for
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Eigure. 1 (right): Effect of the CTI. A simulated flat a = 1-— 2—‘” (8) (nickname from constellations). The gain is ~2.5 e/ADU.
fleld image (1k x 1k) has been created, . . . . CCD H-CTE V-CTE
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0.999970. What we see is the subtraction of the has to be plotted versus the line (column) number. Then, a best fit line is 0.9999..
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To characterize the OmegaCAM CCDs, the EPER technique has been used. 5 S tne galn'
To use this method, flat fields with overscan region are necessary. The E 0 70 % 0 8 2 E _ The Table 4 shows the measurement of the gain (in the simulated data)
charges lost due to the non perfect charge transfer process will be collected e NN L L B = = N L L based on the photon transfer method as a function of the CTE. It shows also
in the overscans and the majority of them in the first line and first column. 00 25 50 7.510.0 0.0 25 5.0 7.510.0 the gain corrected by equation (11). The theoretical gain is 1e/ADU. It is
The mean intensity in the last sensitive line (column), I and the mean | | i Line ( x10%) | 2B Line x10%) | interesting to see that after correction the gain is very close to the gain
intensity in the first line (column) of the overscan region, | _, are measured. Figure 2: Image A and B show the plot (i, 0 7) at different CTEs with the measured in the images which are not affected by the charge transfer
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can measure the Charge Transfer Efficiency with equation (1): plots have been done with simulated data. The dimensions of the images The gain measured with images affected by the charge transfer inefficiency

are 1k x 1k. The number of electrons per pixel in the original images is

1000 plus a Poisson photon noise. The CTI is applied after. Similar can be corrected by the following equation:
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N _ 5 25 35 25 and correction of the gain after using the equation
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Table 1 (right): CTE measured with the CVF method applied on

By using the CTI b = 1 - a, and as we have 2i>0 and b<1, (1-b)? can be simulated data. The first column is the theoretical CTE in the simulated COTLC[lLSlOTL
LT a data. Column two and three are the horizontal and vertical CTE . :
decomposed according to the binomial series. Eq (3) becomes: . The results are promising. Almost all the measurements done with the CVF
measured with the CVF methoa method are in accordance with the measurements done with a Fe55 set up.

This technique is still at its preliminary development but convinced by these

2 . T YL AT 2
oe(i) = Ne—2ibNe + o(b”) (4) Ke Su[tS ](7'0771 TZLZ[ c[ata first results, the procedure will be intensively tested and improved (Map of

WithN =gN and 6 =g o, we can express Eq. (4) in Analogic Digital Unit cosmetic defects and their suppression in the calculation. For the moment

(ADU) The CVF method has been tested on the data from 9 different E2V 44-82  only a sigma clipping method Is used to remove the suspicious pixels.
CCDs. For each CCD two bias and two flat field images have been taken. For ~ Development of the theory in 2d + development of a protocol of
c2()) = 02— 202+ o(h?) 5) 5 CCDs the flats taken with mode 1 (225kpix/s High Gain) will be used, and, =~ measurement and data reduction). The second step will be to compare
al\® — al) al)® . . . "
for 4 CCDs, the flat taken with the mode 2 ( 225kpix/s Low Gain). dl.rectly the measurement from the CVF method to the measurement done
All the measurements realized with the EPER method has been done with ~ Wwith the ESO Fe35 setup. If all the tests are passed successfully, this
images taken at the speed of 50kpix/s and a high gain. method will enter in the standard ESO/ODT test procedure for CCDs.
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