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Fast photon correlator with high dynamic range
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2. AVIC Aviation Powerplant Research Institute, Zhuzhou 412002, China)

Abstract: The running speed and dynamic range of existing correlators cannot meet the require-
ments of photon correlation spectroscopy. The structures of linear and multi-tau correlator
were analyzed in order to overcome this disadvantage. An optimized correlator which included
the fast channels by using multi-tau correlator and the slow channels by using linear correlator
was proposed based on the advantages of both correlators. Therefore, a fast photon correlator
with high dynamic range was designed by the optimized structure. Experimental data show
that the sampling time of the fast photon correlator can be set to 10ns, the maximal dynamic
range is 1. 1 X 10", and the baseline error is 0. 095% by using modified normalization method.
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Fig. 1 Structure of linear correlator
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Fig. 2 Structure of ratio correlator
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Fig. 3 Structure of multi-tau correlator
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Fig. 4 Structure of fast correlator with high dynamic range
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