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报告摘要 Abstract 

It is commonly believed that the frequency entanglement between paired photons reduces one of the photons to a 

mixed frequency (temporal) state conditioned on detecting its paired partner. This is only true when the trigger 

detection is slower than the two-photon coherence time. We find that the quantum-state purity of the heralded 

photons depends strongly on the response time uncertainty of the trigger photon detector. As the trigger response 

time is much shorter than the two-photon coherence time, the heralded single photon generated from the frequency-

anticorrelated biphoton is projected onto a highly pure quantum state with a well-defined temporal wavefunction. 

Here we demonstrate using these heralded narrowband (~MHz) single photons with amplitude-phase modulations for 

realizing differential-phase-shift quantum key distribution. 

 


