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Is my computer really quantum? 
 
Can my quantum computer calculate something that 
classical computers cannot?
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IDEA: CONSTRAIN SPACE INSTEAD OF TIME
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YES!
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NO!

CLASSICAL HARD

Soundness: Unconditional against classical  
attackers with -bits of memoryo(N)
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Objective: Find s

Classical Hardness: [Raz’18]

Quantum Easy: ???
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Claw-State Generation

{ |x0⟩ + |x1⟩

2 }
x0,x1

Completeness: It is easy to obtain a copy of such state

Claw-Freeness: It is hard to output both  and x0 x1
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θ

measure in the basis 
{cos θ |0⟩ + sin θ |1⟩, cos θ |0⟩ − sin θ |1⟩}
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Accept if the most likely outcome [KMCVY22,BGK+23]

CHSH Test

A quantum prover succeeds with probability cos2 π/8 ≈ 0.853

A classical prover can be used to extract a claw
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∑
x

|x, ⟨x, v1⟩, …, ⟨x, vi⟩⟩
⋮

⋮

Requires only  qubitsO(n)

Finding a claw implies learning s
x0 = x1 + (s, − 1)
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2. Communication Complexity

3. Experiments!

1. Learning Parities with Quantum Memory
Possible to get a Grover-like advantage

𝒜 ℬ
|φ⟩

THANK YOU!
https://arxiv.org/abs/2505.23978
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The bits  and  are hard to guess!uv0
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Solution: Entangle by measuring the XOR of the bits


