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In this paper, we conduct a simulation of manipulating various pulsed laser operations through tuning the modulation depth
of the saturable absorber in a laser cavity. The research, showing that various pulsed operations could be manipulated from
O-switching through Q-switched mode locking to mode locking by tuning the modulation depth of the saturable absorber in a
cavity, has been studied by experimental means. We conduct a simulation with the Haus master equation to verify that these
experimental results are consistent with expectations from theory. The time dependence of the gain was considered to express
QO-switching fluctuation through applying a rate equation with the Haus master equation. Laser operation was manipulated from
mode locking through Q-switched mode locking to Q-switching as modulation depth was increased, and this result agreed well

with the theoretical expectation.
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Fig. 1. Various pulsed laser operation with respect to modulation
depth of saturable absorber.
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Table 1. Parameters of the laser in simulation of Haus master

equation

Parameters Value
Center wavelegnth 1550 nm

Cavity length 15 cm

Number of roundtrip 100,000~1,000,000

Small signal gain 15 dB

Gain spectral bandwidth 25 nm

Cavity loss 5.6 dB

Saturation energy of gain (Z£)) 50 pJ
Saturation energy of saturable absorber (£,) 8.8 pJ
Recovery time of gain (7}) 0.1 ms

Relaxation time of saturable absorber (7)) 5 ps

12 Optical Spectrum

Power ( dBm )

1544 1550 1556
Wavelength (nm)

Power
7

L
s O
<
/0025 o
) W " Time (ns)
Number of Roundtrip 600 0.035

Fig. 2. Time evolution of optical power in a cavity. Shape of
initial optical power was set to be like that of noisy ASE. Inset
shows optical spectrum of light after 600 roundtrips.
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