Quiz 5: Mach-Zender Adjacency Matrix
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Mach-Zender Interferometer
Suppose we have a Mach-Zender interferometer as labeled below, sourced with a input field E;n with

wavenumber k and with side lengths L; and Ly. In the Y-arm of the Mach-Zender is an optical element
that applies a phase-shift 7 to the beam that passes through. Assume plane-waves for all fields in the

interferometer.
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For the below questions, use the following field vector E to represent the different seven labeled fields
of the interferometer:
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You may also want to use
o —ic o _ ,—to
coso = u—e—, sina = e—,e— (2)
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1. Write six equations relating the seven fields of the Mach-Zender interferometer.
Use parameters L1, La,7,7Bs1,tBS1, "BS2, 1BS2, TM1, TM2-

E E
2. Find expressions for field transfer functions E_A and EB'
in i

Assume that rpg1 = tps1 = rese =tBs2 = %, and that rpry = rye = 1.
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3. Using your result from (2), calculate the power relationships —A and 2.

B I &
4. What would a change in L1 or Ly do to E4 and Eg? What about the power expressions P4 and Pg?
5. What about a change in n? Would this impact E4 and Ep or P4 and Pg?

6. Using your equations from (1), put together an adjacency matrix for the Mach-Zender interferometer.
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H. Chauge in Lior L, is common motiou, sv 3.},1415 only a phase rotation
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