EDFA ASE

Numerical analysis on ASE noise and output pulse shape for femtosecond EDFA lasers
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Abstract

We numerically analyzed the relationship between
ASE noise and output pulse shape amplified by an
erbium doped fiber amplifier (EDFA) at various
conditions. Operation conditions to achieve lower
ASE noise with small pulse shape distortion by fiber
nonlinearity are investigated to apply EDFA sources
for quantum communications.
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Fig.1 Dependence of the noise figure and gain on input
powers into EDFA. The input signal power is 1 mW and
the fiber length is 15 m.
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Fig. 2 Output spectra calculated from different input

pump powers: (a) 1 mW, (b) 2 mW, and (c) 4 mW.

1r
03 ()
08t
07t

06}
0.5

0.4}
03+
0.2+
01r
oM. .

1500 1550 1600 1650 1700 1750 1800 1850
Wavelength [nm]

Intensity [a.u.]

‘I —
09} (b)
08
Q.7
06
0.5
04
03

02
01

0
1500 1550 1600 1650 1700
Wavelength [nm]

Intensity [a.u.]

1 -
095 (c)
08r
07r

061
0.5

0.4r
03 r
02r
01 r
0

1500 1550 1600 1650 1700
Wavelength [nm]

Intensity [a.u.]

Fig. 3 :Dependence of the output spectra on erbium ion
density p and cross-section area of the erbium-doped
fiber core A. (a) p=3.6x 10** m?, A=8.5x 10" m? and
NF=7.02 dB. (b) p=1.0 10"*m™, A=8.5x 10"? m? and
NF=3.22 dB. (c) p=3.6x 10" m3, A= 8.0 10 m? and
NF=6.33 dB.
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