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Basic Concepts (1)

Discovery of Raman scattering:
— C.V.Raman in 1928

Inelastic scattering <> molecular vibrations

Molecular vibrations
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Does every kind of molecule tend to vibrate?
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Elastic scattering: Inelastic scattering: Inelastic scattering:
Rayleigh scattering Stokes scattering Anti-Stokes scattering



Basic Concepts (2)

Raman-gain spectrum:

G. P. Agrawal, Nonlinear Fiber Optics, 5t ed.
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Initial growth of the Stokes wave:
dl,
dz
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Basic Concepts (3)

Raman threshold:

Coupled equations in the CW case:
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For non-depleted pump:
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Raman-gain spectrum:
>P(L)=] hvexp[gs(v, —v)loly —a,L1dv
< Method of steepest descent, assuming a Lorentzian gain profile
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Basic Concepts (4)

Raman threshold:

Critical pump power:
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Raman Response
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Basic Concepts (5)

Coupled amplitude equations:

Optical field:

— E(r,t) =1 &{ A, exp[i(B,,2 - o,1)] + A expli(B,,2 - )]} + c.c.

Coupled NLSE:
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G. P. Agrawal, Nonlinear Fiber Optics, 5t ed.
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Basic Concepts (6)

Coupled amplitude equations:
Coupled NLSE:
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For silica fibers: «— f, = 0.18
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Walk-off length:
- L, =T, /‘v

gs



