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Abstract Based on the Fourier power spectrum theory, a measurement method by means of a random white-noise
pattern transparent target was presented to analyze the effect of electron multiplication (EM) on the modulation
transfer function (MTF) of electron multiplying charge-coupled device (EMCCD). By building an integrated system
model of EMCCD, the multiplication MTFs at different multiplication gain were measured and discussed in
experiments. The experimental results show that the electron multiplication process significantly influences the
system MTF, compared with non-EM, especially at high EM gain. MTF declines by an average of about 30% at
Nyquist frequency. The MTF and noise of auxiliary imaging optical system and the method of focusing judgment in

experiment were also discussed.
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according to the data in Table 1
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Table 1 Multiplication MTF at different EMG setting
Spatial frequency/ Multiplication setting
(Ip/mm) 50 100 500 1000 1500 2000 2500 3000 3200 3500
0 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000
5 0.9693 0.9693 0.9693 0.9693 0.9693 0.9693 0.9673 0.9663 0. 9509 0.9479
10 0.9429 0.9429 0.9429 0.9429 0.9429 0.9439 0.9397 0. 9386 0.9111 0.9048
15 0.9133 0.9133 0.9133 0.9133 0.9133 0.9144 0.9099 0.9077 0. 8694 0. 8604
20 0.8938  0.8926 0. 8938 0. 8920 0. 8938 0. 8950 0. 8902 0. 8878 0. 8461 0. 8341
25 0. 8693 0. 8693 0. 8693 0. 8693 0. 8693 0. 8706 0. 8667 0. 8654 0. 8209 0. 8052
30 0. 8529 0. 8529 0. 8529 0. 8529 0. 8529 0. 8543 0. 8529 0. 8515 0. 8091 0. 7907
35 0. 8315 0. 8315 0. 8315 0. 8315 0. 8315 0. 8331 0. 8347 0. 8347 0. 7997 0.7743
40 0. 8113 0. 8113 0. 8131 0.8113 0. 8131 0. 8149 0. 8203 0.8221 0. 7986 0.7659
45 0.7960  0.7960 0. 7980 0. 7960 0. 7980 0. 8000 0. 8101 0.8121 0. 8020 0.7636
50 0.7741 0.7765 0.7765 0.7765 0.7765 0.7788 0. 8000 0. 8024 0. 8165 0. 7647
55 0. 7586 0. 7586 0. 7586 0. 7586 0.7613 0.7613 0.7931 0. 7984 0. 8329 0.7692
60 0. 7344 0.7375 0.7344 0.7344 0.7375 0.7375 0. 7844 0.7938 0. 8656 0.7781
65 0.7163 0.7199 0.7199 0.7199 0.7199 0.7234 0. 7837 0.7943 0.8972 0.7872
67.6 0. 7039 0.7077 0.7039 0.7039 0.7077 0.7077 0. 7846 0.7923 0.9231 0.7923
5 é:[![: -i//t\; 2 David R. Smith, David M. Walton, A. D. Holland e al..
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