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Chapter 6: Perturbation and Coupled-Mode Theory
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~ Where n is the index of the guiding region.
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Figure 6.1b Index perturbation profile. -
Qe can be calculated by a standard method;
Ae(z) = Z Ag e=I2m(z/A) | (6.16)
: I -
A . | A P *
/ Ae(z) eI2m(z/Mm) 4 _ 3" A ef2m(3/A)(=14m) s
0 0 , |
Simplify the right side using the orthogonality of exponentials: *
A/2 | A A
- nAn ¢l27(z/A)m) ;. —nAn ¢727(z/A)m) dz = (Aern) dz
0 | A/2 0
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Chapter 6: Perturbation and Coupled-Mode Theory | | Solutions Manual:- ;

4 (-—-'AAnn) = Aém

0= Aem
Ae = {nﬁn%} for | odd
- L0 - forl even

l odd in

Ae(z) = nAn Z (23) e~ 127 (z/A)

Then calculate k:

kg ffﬁﬁt(ﬂ:,y)lUlz&é
28 [[lU]2dA

= -i—;—-AqI‘wg

m 23

2An
=I5 T,

Ky =

(Note that this assumes that n & 7 in the waveguide region.)

K = |Ki=1}
. 2(0.02)
‘ 1. 55um 4|
= 64.5 cm™

¢) For the lossless case, the first order grating gives a reflection of

. K_y tanh{oL)
o + jé tanh(cL)
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- For the first order grating, we have from part (b) that '

N &
A

k= |K_1] = 64.5 cm™?

At the Bragg wavelength (Ao = 1.55um),

k tanh(x L
Irg| = "'"‘“"“"“("“"‘2'

Irgl = \/|_R—- V0.5

L = 137pm

Solve for L:
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