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Abstract Avalanche photodiode (APD) has a wide range of applications for time- correlated single—photon
counting in quantum secure communication, quantum cryptography, and other quantum optics fields.
However, during APD operation, incident photons in the absorption layer create carriers, which then multiply
exsponentially. As each carrier goes through the P—N junction node there is a certain probability that it will cause
the emission of another photon. Under certain conditions this newly emitted photon can generate crosstalk in the
other avalanche photodiode, thus affecting the time—correlated single—photon counting results when detecting single
photons in the Geiger mode. Through experimentally reproducing the phenomenon of relatively high contrast
crosstalk interference we analyze the factors influencing the crosstalk peak, including peak spacing and shape. A
scheme using optical isolation is proposed to avoid the crosstalk, and its feasibility is verified experimentally.
Key words quantum optics; avalanche photodiode; crosstalk; optical isolation; time— correlated single—
photon counting
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Fig.1 Taking sodium lamp as light source, experimental setup measuring APD crosstalk. Left side is fiber beam splitter that is for

multimode fiber (1X2), which can make the light intensity divided into 50 %:50%. Attenuator: 20 dB
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Fig.2 APD avalanche output signal. (a) APD1 avalanche output square—wave pulse signal, pulse width: 18.4 ns;

(b) APD2 avalanche output triangular—wave pulse signal, pulse width: 6.8 ns
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Fig.5 Crosstalk spectrum between APD1 and APD2 when Fig.6 Changing of the avalanche current in the process
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Fig.7 Time-correlated single photon counting experiment with free space beam splitter. BS: 50:50 beam splitter;

optical fiber: multimode fiber, length is 1 meter. APD, SPC~130, sodium light, mirrors are the same as in Fig. 2
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