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Key Result
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Method

The protocol generates multiple redundant, indirectly accessible encrypted copies,
rather than multiple simultaneously accessible identical quantum states, thus strictly
adhering to the no-cloning theorem.

Any number, n > 1, of  encrypted clones of  a qubit, A, can be produced and decrypted
through a unitary transformation.

 The number of  gate operations needed for the encryption and decryption scales
linearly with the number of  clones (n).
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Method
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Method

1.Start with n pairs of  maximally entangled qubits labeled Signal (S ) and Noise (N ).i i

2.Encryption of  the original qubit (A) with all signal qubits through U  .enc

3.Information about qubit A is inscribed on every signal qubits, but is masked by noise.

4.The noise qubits never interact with qubit A, they only serve as decryption key

(denoising).
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Method

Last important things to note:

They showed that any single signal qubit (S ​) plus the full set of  noise qubits (N ​...N ​)

allows for deterministic recovery with fidelity 1.

i 1 n

 Gate operations required for this process grow only linearly with the number of  clones

(n), making it computationally efficient.
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Applications

They proposed application such as:

Encrypted quantum multi-cloud storage (blind computation).

 Quantum sensing.

Quantum radar.
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