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Effect of nanosecond pulse control precision on multi-beam beams

Shi Huicai, Cao Shaowen, Zhang Rongzhu, Sun Nianchun

(College of Electronics and Information Engineering, Sichuan University, Chengdu 610064, China)

Abstract: In the process of multi-beams pulse laser synthesis, the synchronization time delay control
precision and the pulse width control precision have important influence on the final distribution of the
superposition beam energy. Based on the beam superposition theory, four beam pulsed laser light energy
superposition model was established. Four beam shaping pulse as the incident light source, respectively,
the superposition pulse energy distribution was calculated by the synchronization time delay control
precision and the pulse width control precision. The results show that, with the decrease of the
synchronization control precision and the pulse width control precision, pulse width of the superimposed
pulse increase and the peak intensity reduce. The multi-beam beams will have greater influence on
synthesis beam than single beam. In four laser synthesis system, when other pulse parameters remain
unchanged and if the laser pulse peak intensity change rate is less than 5%, the single beam laser pulse
time delay and pulse width change rate are kept within 3.2% and 10.9%. Therefore, the effect of pulse
time delay on the synthesis intensity is even greater.
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Fig.1 Three order rectangular pulse
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Fig.2 Synthetic pulse fitted by three order rectangular pulse
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Fig.3 Schematic diagram of system structure
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Fig.4 Schematic diagram of far field synthesis intensity under

different conditions of single beam optical time delay
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Fig.5 Schematic diagram of far-field synthesis intensity under

different conditions of two beam optical time delay
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Fig.6 Effect of pulse time delay on peak intensity of superimposed

pulse
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Fig.7 Schematic diagram of relative intensity of frequency spectrum

with frequency and pulse time delay variation
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