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Design of a pulse laser applied to high-speed MDI-QKD system

HE Zongwu'?, HUANG Sicheng'®*, WEN Xincheng', MA Qingli**, YIN Zejie'?

(1 State Key Laboratory of Particle Detection and Electronics, University of Science and Technology of China, Hefei 230026, China;

2 Department of Modern Physics, University of Science and Technology of China, Hefei 230026, China;
3 National Synchrotron Radiation Laboratory, University of Science and Technology of China, Hefei 230029, China;

4 Electronic Countermeasure Institute, National University of Defense Technology, Hefei 230038, China )

Abstract: In high-speed machine device independent quantum key distribution (MDI-QKD) systems,
high code rate is crucial to realize long-distance quantum communication. To achieve a higher code rate,
each link of the system has more requirements on the light source. To meet the requirements, a pulse laser
circuit for the high-speed MDI-QKD system is designed. According to the designed pulse laser circuit, by
analog processing and driving the external or internal trigger signal, the pulse laser can be generated, and
by using analog PID control and bidirectional TEC current control, the internel working temperature of
the laser can be stabilized. The outgoing pulse laser can achieve an output with a repetition of up to 1.25

GHz, a full width at half maximum of 24.2 ps, an extinction ratio of 30 dB, a wavelength jitter of 0.95 pm
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and a wavelength tuning range of 2.014 nm, which is beneficial to the improvement of the code rate and

meets the requirements of the high-speed MDI-QKD system.

Key words: laser techniques; quantum key distribution; pulse laser; high repetition rate; narrow pulse
width
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Fig. 1  Block diagram of injection locking method
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Table 1 Design requirements of pulse laser

Design specifications Value
Repeat frequency/GHz 21
Full width at half maximum/ps <50
Pulse laser extinction ratio/dB =220
Wavelength jitter/pm <2
Wavelength tuning range/nm 22
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Fig. 2 The tunable high repetition rate narrow pulse laser. (a) Hardware scheme block diagram; (b) Physical diagram
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