
BOMB DETECTION

Learning Goals
Describe quantum operations
Describe partial of measurements
Use rules of q ops partial meas to analyze
interferometer scenarios

not entangled
ExitTickets product state

107 and 117 combined 107 1 017

A Inner Product nsorPoduct c Not allowed

1 10

B 1 00 K yi



14 1,147 4 as β

True B False C Not enough info

When why do we use imaginary numbers and when why
do we take complex conjugates e e

e i

e
ith i

Entanglement sharing with photons for separated parties
Why are qubits like this Project
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Problem Quantum Bomb Detection Elitzur Vaidman
Dud Bomb
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Want to give friend a rainbow bomb not a dud How
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Quantum Gate
Operation that changes q state without collapse no info extracted
Can describe gate via action on standard basis states
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Interferometer
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GroupPractice Family weekendfun Group Style QI4
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Big ideas
One photon takes 2

paths
Direction polarizationus
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PartialQ.Measure.me in standard basis

State to be measured 14 AB Needs 2 parts A B

Want to measure qubit A in Ma 107,117 No measurement

of B Asking if A is in state 107 or 11 Not asking B anything
To determine outcome

Write 147am in standard basis
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Back to the Bomb direction

Our two qubits are polarization path p Hb
Is the bomb measuring the polarization qubit or path qubit
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I

p
I

Tms Tms

Ea7
fi

one
Bomb DUD

I ME

Can we do better



Group Work Analyze the following set up
Choose n 1 Eg 1000

I

Repeat n times
FEET

DUD

In 10 COSE 107 sin In 1
Bomb

After n repetitions

INn times For small x
COS x

1 x 1 Kx
1 What happens if dad
2 If bomb probability of NO explosion
3 If bomb but no explosion probability of detection
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