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To:                                         

Hi,

Sorry I wasn't able to see you again before 3 yesterday, I hit on an interes�ng problem that warranted a fair bit of inves�ga�on. Also, weekly problems.

Below are graphs for the test cases you requested. I'm sure you'll no�ce that for the single-interface arrangements, the reflec�vity behaves, while the

transmi�vity does some crazy shit. Strangely, for arrangements with addi�onal (different) layers, sanity seemingly returns.

A�ached is a PDF in which I manually calculate R and T for some of these erroneous cases, and a�empt to convince you that the error does not lie in my program,

but rather in the transfer-matrix method itself.

Graphs for TE-polarised light on the LEFT;    graphs for TM-polarised light on the RIGHT:

1)    R,T against θ for a single interface at x=0, i.e. ...nL=1|nR=1.5... at λ=1550nm:

                        

For TE, R+T≠1, and for TM T>1 for θ<θB. R seems to func�on as expected (correctly matching the result of Fresnel's equa�ons), with TE- and TM- agreeing for θ=0,

and giving the correct value of Brewster's angle θB=56.3°. In the a�ached PDF I calculate R and T by hand at θ=0 for each polarisa�on using the transfer-matrix

method, which bafflingly agree with the output of my code.

2)     R,T against nR/nL for incident light against the same ...nL|nR... system:

                        

As before, R appears to func�on correctly, agreeing with the results of Fresnel's equa�ons; with R=0 or T=1 occurring when nL=nR, but with T exploding for the

ra�o either less than or greater than 1 for the TE- and TM- polarisa�ons respec�vely. In the a�ached PDF I calculate R and T by hand, at nR/nL=0.5 for TE- and at 2

for TM-, which also agree with the output of my code.

3)     R,T against λ,E(eV) for incident light against a (λ=1550nm)/4 Bragg stack ...air|n=2|n=4|...|n=4|n=2|air... with a λ/2 defect in the centre n=4 layer:
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No�ce the wide stopband correctly centred around 1550nm, and the thin resonant passband at the same wavelength. Also no�ce that the plots for TE- and TM-

are iden�cal to each other, implying correct func�onality. Oh, and R+T=1, as I'm pre�y sure it should, at least for incident light.

            

The same data as above, except with the wavelength scaled into Energy (eV). Nice and symmetric. ^_^

As I've said, I've a�ached to this e-mail a 2-page document in which I summarise the method I'm using, and demonstrate that even manual calcula�ons for the

single-interface systems can give T > 1. Interes�ngly, playing around with the program reveals that replacing the semi-infinite block on the RHS with a (thin)

finite-width layer (and returning to air/vacuum a�erwards, un�l infinity) confines T < 1, and gives plots that are familiar to the ones you showed me. Furthermore,

some of their features (such as R,T intersec�ons) vary with the width of the layer.

Sorry for the length, but I just thought it would be useful to organise my thoughts before mee�ng you again at ~15:00.

Best regards,

Adam

Attachments:

calcula�ons.pdf 88.3 kB
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