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Quantum Kkey distribution demonstration experiment

based on the electro-optic effect of liquid crystal

QI Ya-jing', CHE Xiuping's SUN Meng-lin, BAI Zai-qiao
(Department of Physics, Beijing Normal University, Beijing 100875, China)

Abstract: A low-cost approach to demonstrate the BB84 protocol for quantum key distribution

was designed. A semiconductor laser was used as a single-photon source, and liquid crystal cells were

adopted to modify the polarization states of the photons. Two Arduino controllers were programmed

to randomly pick the sender’s states and the receiver’s basis, respectively. The sender and receiver

were synchronized with a square wave, and a transmission rate of 25 Hz without error code was real-

ized. This experiment closely linked the traditional topics in college physics laboratory. properties of

polarization and the electro-optic effect of liquid crystal, to quantum cryptography, which could help

students in understanding the idea of this modern technique.
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