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The Equations We Actually Use

— +1
"o T oz (I + Id)

( d )E50262E50 oI /0%
ot

e slow variation of space-charge field: ¢ ~ 1
e what we can’t deal with: 7 — 0

e large donar density: Np > Ny4

OA %A .
2k 4k, E°C A =
ey T Ox? T 0

o E(z,2,t) = Az, z)elk*=t)
e paraxial approximation
e coupling constant: v, = 2wn’ress/c

o r sy effective electro-optic coefficient



Crank-Nicholson Finite-Difference

(a )E 1 9’k 1 0I/dx
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o 1" = E(iAz,nAt)

e center about En+1/ 2
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Differenced Equation

\ (B - 2Bt BBy, - 2B+ B
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o a = 1/2k}Ax?

b =2a+7/At+1/2
e by=2a—7/At+1/2
o c=1/2kpAzx



Tri-Diagonal Matrix

—b; a Eprl rhsf
a —b a Eptl rhs
a b a EMl | = rhs?

n+1 n
a —b Ema:z;——l rhsmax——l

o rhsg = —aFE! + b Ef — c I7 /(1] + 1)
o rhsi = —abf ) + b B — B —c (I, — I7) /(1§ + 1a)

b ’I"hSwa_l = 62 gm:c—l _ a’Egza:v—Z +c I??w:v—Q/(Ir?mx—l + [d>

The tridagonal matrix equation can be solved with an O(n) algo-
rithm, versus O(n log, n) for the spectral method.



