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Tensor notation for the third-order susceptibility

Constitutive relations for E-field:
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Tensor notation for z:
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Note that we normally omit summation notation.



Tensor nature of the third-order susceptibility
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For isotropic media:
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In addition:
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— Why?
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Cross-phase modulation (XPM)

Suppose that there are two monochromatic waves:

E(r,t)= % X[E, exp(—iat) + E, exp(—iw,t)] +c.C.

Induced nonlinear polarisation:

1. ] i
P (rt)= ‘907((3)EEE - E X{Py (@) exp(—lat) + Py (o) exp(-iw,t)

+ Py (2o, — w,) exp[-i (20, — w,)t]
+ Py (2w, — o) exp[-1(2w, — o )t] }+c.C
+ cee

where , ,
Pu (@) = Yot (‘El‘ +2‘E2‘ )E,,

Po (@,) = Yot (‘Ez‘z + Z‘El‘z)Ez’

(3)
_ 3‘90;( XXXX
Hett = 4 -



Nonlinear pulse propagation with XPM

NLSE:
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Coupled NLSEs:
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Modulation instability?

Optical solitons?



