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Quantum information:

achievements

e Secret key generation by two parties
through a public channel (Bennett &
Brassard, 1984)

e Element lookup in an unsorted list of
size N in expected time O(v/'N) (Grover,
1996)

e Efficient factorization of large integers
(Shor, 1997)



Some qubits
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Some qubits (cont’d)
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Implementation of a qubit
W) = al0) + 5[1)
e Photon polarization
|0) : horizontal polarization
|1) : vertical polarization
e Electrodynamic cavity
|0) : particle not present

|1) : particle present



Implementation of a qubit (cont’d)
W) = al0) + 51)
e RMN (Magnetic resonance)

0) : up spin

1) : down spin
e Superconductor
|0) : current running in one way

|1) : current running in the other way



Unitary operators
Ut =1




The Walsh-Hadamard Operator
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Measurements (1)
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Measurements (2)



Measurements (3)
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Quantum computation (1)
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Quantum computation (2)
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Quantum computation (3)
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Quantum computation (4)
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