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• Appendix A

• Equation for linear pulse

propagation

• When finite delay effects are present in the structure they may be included into the wave

equation setting P NL = 0. One obtains

H _ i a2 _ 1 a

To see how this impacts on pulse propagation the electric field is conveniently expressed through

I ~£(z,t) = - \q (z, t) ejkoze-jwot + c.c] , (A.2)
Zt L J

where q (z, í) is assumed to be a slowly varying function in both variables. Substituting into the

wave equation one arrives to

where A is given by
o2 r /-oo 1

(A.4)

Considering that
poo

(A. 5)•
p
I

•/—

I
I
I
I

271



I
I

I
I
I
I
I

I
I

I

I
I
I
I
I
I
I

one may work out the A expression to yield

SP_ \e_W*_ roo ,,

9t* [ 27T ]_„]_
!ro q ( z , } (A.6)

which allows to solve the integral in ti so that A is expressed

_^ r^w/ï

37 + roo) x fa* ~t~ WQ) Q \Z) tt) ' (A.7)

where explicit use has been made of the fact that since q (z, t) was assumed slowly varying in t,

its Fourier transform Q (z, •ca) is restricted to an Aro frequency band such that ^- ~ e « 1.

In that small frequency band the electric susceptibility frequency dependence is assumed to

be well described by a Taylor expansion around the carrier frequency roo in which terms up to

second order are considered, namely

ro) * XW (roo) ro + 0ro2.... (A-8)

Substitute that into (A. 7) to get

A-^i , / ro (ro + ro0)
2 Q (z, ro) e-^

C7+ro°)ídro+ (A.9)

where a clearer expression has been obtained by omitting the integral limits. Picking up terms

up to second order in ro one obtains

'at5

A result which introduced into (A.I) yields

^2

(A. 10)

(A.11)
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+jZS. ( 2 (l + x(1) (wo)) + (x(1)V ko 1 ^--^ ( ( 1
c \ \ / \ /

where to leading order it is satisfied

2° (x 1

(A.12)

whereupon the dispersion relation is expressed

(A.13)

Using that, the equation to the next magnitude order yields

(A. 14)

Assuming that W « 1 one may write

,6q , ,,,, dq I1jn 82q
(A.15)

With the usual definitions vg = (k'\wo) , the above reads in standard form

.dq_ .]_dq I „d^g _
J!h+:)lJI~dt~2 W~ '

(A.16)

In a frame of reference moving with velocity vg, z = t+z/vg, finally one obtains for the equation

governing pulse propagation in linear media

(A.17)
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. Appendix B

• Color scale
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COLOR SCALE USED IN THE PLOTS

black: bk

green: g

blue: b

red: r

cyan: c

magenta: y

•
yellow: y

274

I Figure B-l: Key for the color scales used in the Thesis.
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