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Mach-Zehnder Interferometer: Schematic
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Mach-Zehnder Interferometer: First Beam Splitter
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First beam splitter transmits 50% of incident light, reflects 50% of incident light.
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Mach-Zehnder Interferometer: Second Beam Splitter
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Second beam splitter transmits 50% of incident light, reflects 50% of incident light.
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Mach-Zehnder Interferometer: Second Beam Splitter
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Second beam splitter transmits 50% of incident light, reflects 50% of incident light.
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Question 1
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What fraction of initial light arrives

at detector?
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Mach-Zehnder Interferometer: Schematic
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General Interference |

Snapshots of two waves at ¢t = Os in the The superposition of the two waves is:
same medium are illustrated whose phase
difference is A¢p = 0. Y Individual waves
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General Interference ||

Snapshots of two waves at ¢t = Os in the The superposition of the two waves is:
same medium are illustrated whose phase
difference is A¢p = T Y Individual waves
1 A R l‘«"\ ’N’\—~
Y1 Wave 1 '/ R \\\ . ,/ R4 > . ',' R4 \\‘
¢ ) (N R4 S R \
’ v | P A \ | p 4 \Y

A"l e
L4 1 1 A ) 1 Y 4 1 | . 1 ' 1

1 K (N ’, AN ’,
\ ’ A ’

’ \ ’ A ’

Y AN SR A AR R

: \/ ‘ \/ | I S AR

Wave 2 Ytot

VRV

Y2

— Typeset by Foil TEX — 8



21 January 2026 Phys 231 Spring 2026

General Interference ||

Snapshots of two waves at ¢t = Os in the The superposition of the two waves is:
same medium are illustrated whose phase
difference is A¢p = 5 Y Individual waves
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General Interference |V

Snapshots of two waves at ¢t = Os in the The superposition of the two waves is:
same medium are illustrated whose phase
difference is A¢p = ?jf. Y Individual waves
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General Interference V

Snapshots of two waves at ¢t = Os in the The superposition of the two waves is:
same medium are illustrated whose phase
difference is A¢p = . Y Individual waves
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Constructive Interference

Snapshots of two waves at one instant in the The superposition of the two waves is:
same medium.
Y Individual waves
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Destructive Interference

Snapshots of two waves at one instant in the The superposition of the two waves is:

same medium.
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Question 2

Single photons enter the interferometer, one at a time, What fraction of the photons arrive
at the lower left. at detector 17
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Question 3

Single photons enter the interferometer, one at a time, What fraction of these photons
at the lower left. Consider photons that only pass along arrive at detector 17
the lower arm toward the second beamsplitter.
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