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Unitary transformation preserves
orthogonality.



Unitary transformations do not destroy
information.

Quantum gates must be reversible.
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Unitary transformations are linear:
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Why bother?



Avoids von Neumann - Landauer limit.



Hadamard gate
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Superpositions for parallel computation.



v — UvUn—1 ... Uiy = U9



Search from an unsorted database:



Search from an unsorted database:

Classical computing: O(N)



Search from an unsorted database:
Classical computing: O(N)

Quantum computer: O(v/N)



“All computing machines operating with
the laws of [given] realm of physics are
equivalent.”

-Gui Lu Long



Babbage’s engine, Intel Core 2 Duo

equivalent



Babbage’s engine, Intel Core 2 Duo

equivalent

Quantum computers (ions, photons, .. .)

equivalent



Where is particle wave duality?



Classical computers
Quantum particle computer

Duality quantum computer



New gates for dubits:

Wave dividers / splitters and combiners.
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Photons - nonlinear quantum optics



Photons - nonlinear quantum optics

Giant molecules



Search from an unsorted database:
Classical computing: O(N)
Quantum particle computer: O(v/N)



Search from an unsorted database:
Classical computing: O(N)
Quantum particle computer: O(v/N)

Duality quantum computer: Single
query



Questions?



Thank you



