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

abstract and in interferometer scenarios

Exit Tickets
Local Global Phases no info info
Beamsplitter for real
In a quantum computation gates versus measurement

Separated qubits faster than light communication
Qubits needed to describe a photon fully
Gates help eavesdropper
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Quantum Gate
Operation that changes a quantum state without collapse

We will describe gates using their effect on 5 b states
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Interferometer superposition
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Big ideas
One photon takes 2 paths

superposition
Path polarization are

entangled

Objects in arm affect
the output photon state
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PartialQ.Measure.me in standard basis

State to be measured 4 AB
Want to measure qubit A with Ma 107 117

To determine outcome
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Calculate outcome probabilities collapse state

Outcome 107

Probability P 107A 190012 190,12

Collapse 10 900107,3 901117 95,10 9610
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Outcome 117

Probability PA 19,012 191,12

Collapse 910 107 91 TAB
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Back to the Bomb direction ex

Our two qubits are polarization path 1 7 Hb
Is the bomb measuring the polarization qubit or path qubit
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