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Research of modeling and simulation in dual-pass
laser pulse amplification systems

ZHANG Wen-ping, LIU Feng-nian, GUO Xin, XU Yong, ZHANG Di, TANG Wei
(School of Computer and Communications, Hunan University of Technology, Zhuzhou 412007, China)

Abstract: In order to improve the optical-optical conversion efficiency of the pulse amplification system model, the
output characteristics of the dual-pass pulse amplification were studied by means of modeling and simulation. From the
transmission characteristics, the relationship between output power and pump power, the relationship between output single
pulse energy and pulse repetition frequency, and the relationship between conversion efficiency and repetition rate were
obtained. The optical to optical conversion efficiency was 29. 1% when the repetition frequency was 40kHz. Therefore, this
dual-pass pulse amplification model improved the efficiency of energy conversion.
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Fig. 1 Dual-pass pulse amplification system
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Fig.2 The schematic of signal passing through the gain medium twice
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Table 1  The parameters used in the calculation

parameter value parameter value
absorption cross-section o, (A, )/ em? 2.3x10°% concentration n/cm =3 5.8 x10"
emission cross-section o, (A, )/em? 2.3x10°% loss factor a/cm ™! 2.1x107°
absorption cross-section o, (A, )/em? 1.2x10°% insertion loss ¢ 0.13
emission cross-section o7, (A,)/cm’ 1.9x10°" emission lifetime 7/ms 0.84
reflection coefficient R, ,R, 0.01,0.96 core area a/cm> 1.6 x10°°
scatter coefficient ap/cm -1 1.9%x10 8 shift speed vg/( m-s") 2.3 x10%
capture coefficient S 0.75 wavelength )\p/nm 976
confinement factor I’ 0.85 wavelength A_/nm 1053
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Fig.3 The relationship between the output power and pump power( inset
picture right downward is the amplified pulse shape of the time

domain)
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Fig.4 The output pulse energy versus the repetition rate for each time

passing through the gain medium
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Fig.5 The output power versus the repetitionrate for each time passing

through the gain medium
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Fig. 6 The conversion efficiency versus the pump power for each time

through the gain medium at a repetition rate of 40kHz
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