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Abstract The laser and pulse positon modulation (PPM) modulation technology as a whole is studied. The concept

based on PPM characteristics of fiber laser is proposed. Theoretical research of single pulse energy, peak power,

pulse width of the @—switched fiber laser is studied, and characteristic curves between the pulse peak power of

@-switched fiber laser and the laser parameters are obtained through simulation. Combined with three PPM signal

model analysises, the relationships between the transmission rate, the required power, the required bandwidth of

the three PPM modes and laser parameters N are obtained. From the experiment modulation, the influences of the

pumped current, the initial transmittance and the cavity length of the optical laser on the transmission rate and

required bandwidth of the three PPM modes are concluded.
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Table 1 Related parameters of ()—switched fiber laser used in numerical simulations

Parameter Meaning Value
o, Groundstate cross section of saturated absorbing medium 8.7x10™" fem®
o, Excitedstate cross section of saturated absorbing medium 2.2x10™" /em®
hv Laser photon energy 1.86x107" /]
A Effective beam cross—sectional area 0.047 /cm®
Laser rod length 0.04 /em
Output mirror reflectivity 20%
Stimulated emission cross section 2.8x107" fem®
A Resonator length 170 /mm
y Inversion reduction factor 1
To Initial transmissivity of laser crystal 30%
L Dissipative optical loss 0.02 /em™
¢ Speed of light 3x10%/(m/s)
g
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Fig.2 Relationship between peak power P... and N with different values of «
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