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* Motivations:

— Give meaning to quantum oracles, and oracle
algorithms, in a distributed-computing setting

— Extend the setting of ,,blind quantum computation®
— Optimise small, interesting distributed q. algorithms

* New setting: Blind Oracle (Distributed) Q. Comp.
* Review: Blind Q. Comp.,

* Review: Measurement-based Q. Comp.

* Interesting oracle: exact Grover search

* Implementation ideas: networked NV centers
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(function of ¢p and previous measurement outcomes)
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Our work: blind oracular quantum computation (BOQC)”

| can’t retrieve any
intelligible
information
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| will cooperate in letting
you search my database,
but only according to the
blind quantum protocol

Example for Grover oracle: telephone-number database search
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2-qubit BEQS: 3 physical qubits ~ 305ms
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BEQS: Blind Exact Quantum Search (i.e., Grover problem)



Going to 3-qubit Grover

e 2 interactions with oracle needed

* We will go beyond textbook Grover
— modify so that it is zero-error (Peter Hgyer)

 3-qubit isn‘t the same as N=8
* Try subset strategy to reduce circuit count
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3 qubits, N=8, states are 01234567
(i.e, 000,001,010,011,100,101,110,111)

But smaller instances can also be created inside 3 qubits:

5:01234, 01247, 01256 (all others equivalent to these 3)
6: 012345, 012347, 012567 (all others equivalent to these 3)
7: 0123456 (all others equivalent)

N
N
N

Circuit count is different for all these.

The most efficient that we have found is N=5, 01256, but where item
O gives output as superposition of 0 and 4.
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2-qubit Blind Simon — 4 physical qubits (R. Sachdeva)



Current work — formalize security with
the tools of Abstract Cryptography
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* Motivations:

— Give meaning to quantum oracles, and oracle
algorithms, in a distributed-computing setting

— Extend the setting of ,,blind quantum computation®
— Optimise small, interesting distributed q. algorithms

* New setting: Blind Oracle (Distributed) Q. Comp.
 Review: Blind Q. C., Measurement-based Q. C.
* Interesting oracle: exact Grover search

* Implementation ideas: networked NV centers



