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Quasi-Continuous SRS (1)

Single-pass Raman generation:
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Raman fiber lasers: Raman gain: — G = exp[2g;P,L.« / A« ] = Cavity loss

Tunable Raman laser:
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Quasi-Continuous SRS (2)

Raman fiber amplifiers:

Amplification factor:
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Quasi-Continuous SRS (3)

Raman-induced crosstalk:

Pump depletion factor:
_ (L) __1+n
" 1,0)exp(-a,L) 1+1r,G,"

Power penalty:

—>A=10log(l/D,) [dB]
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SRS with Short Pump Pulses (1)

Pulse-propagation equations:
Coupled NLSE:
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SRS with Short Pump Pulses (2)

Nondispersive case:
Nondispersive and non-depleted pump assumption: —> ﬂzp = [, =0, g, = 0

- A,(2,T) = A,(0.T)expliy, |A,0T)[ z]
— A(z,T)=A(0,T +zd)exp{[g, / 2+1y,(2— fx)lw(z,T)}

—w(zT)= jOZ\Ap (0,7 +2zd - 2d)| *dlz’

For a Gaussian pump pulse:
— A,(0,T) =P, exp(-T?/2T7)
Sy(z,7)=[erf(r+8)—erf (D)](NzPz/8) <« erf(r)= % jOT e dt
T
Seed pulse: «—7t=TIT,, 6=2d/T,=2/L,
- AQ0T)=(Py)"
Peak power of the Raman pulse:

> P(L)=|A(LO)] ~P exp(\Jzg.PL,) <=0, L/L, >>1
Recall: — Ps%ﬁ exp[gz (vr)R Ly [ Agl=FR (< CW)

Effective interaction length: — L4 = \/;LW = Tewnm /‘d‘ 6



SRS with Short Pump Pulses (3)

Effects of GVD:
Normalized variables: _>z’:i, z—:l, Uj: j, r=—
L T, NGS A
Coupled NLSE:
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SRS with Short Pump Pulses (4)

Synchronously pumped Raman lasers:

Temporal and spectral output of a Raman laser in the case of resonant (dashed)
and single-pass (solid) operation:
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