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F = 0.5 is the entaglement witness threshold 
for a Bell pair
• If F >= 0.5, there must be some 

entanglement
• See pg. 15 of arXiv: 0811.2803

• maximal Schmidt coefficient of a Bell 
pair is !
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Protocol works even on a NISQ 
machine, with fidelity dropping with 
gate depth

F = 0.5 is the entaglement witness threshold 
for a Bell pair
• If F >= 0.5, there must be some 

entanglement
• See pg. 15 of arXiv: 0811.2803

• maximal Schmidt coefficient of a Bell 
pair is !
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Other experiments
• Experiment 2: Feasibility of interleaving encryption and decryption

§ Other operations can be done between encryption and decryption
§ Used measurement to demonstrate
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• Experiment 3: Operation in series: Feasibility of iterating 
encrypted cloning
§ Ecrypt-clone one qubit, then encrypt-clone its clones, iterate
§ Using 154 qubits, they obtain 77 ecrypted clones, F > 0.25
§ For 27 encrypted clones, F > 0.5 
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§ Other operations can be done between encryption and decryption
§ Used measurement to demonstrate

• Experiment 3: Operation in series: Feasibility of iterating 
encrypted cloning
§ Ecrypt-clone one qubit, then encrypt-clone its clones, iterate
§ Using 154 qubits, they obtain 77 ecrypted clones, F > 0.25
§ For 27 encrypted clones, F > 0.5 

• Experiment 4: Operation in parallel: Feasibility of encrypted 
cloning inside multipartite circuits
§ GHZ state, encrypt-clone one qubit at a time
§ Recovered state has F > 0.5 for up to a 4-qubit GHZ state
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