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 If not, then for all of these problems, you can only check them 
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A new approach for ruling out 𝖰𝖢𝖬𝖠
In slightly more detail, we are considering the following problem: 

Input: Oracle access to a set  (where fish are), and size  (huge!) 

Output: Is  or , promised one of the two is the case.

S ℓ

|S | ≥ ℓ |S | ≤ ℓ/2
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If the sailor never catches a fish, they would not distinguish between the two cases!
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If the sailor doesn’t find another fish in a different spot, they can’t distinguish them!
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Now simulate this problem in a pool: Let the sailor move around as if they were in the 
ocean, but any time they fish they won’t catch anything, unless they fish at . 

 

If we look at where they want to fish, we will likely catch a fish in a different location! Say 
they fished at position …

x1

x2
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Idea 1: A second oracle [BHNZ’26]
We can add a second oracle that encodes information about the “Fourier transform” of 
the set .  This results in a problem we call spectral Forrelation.S

vs



Another approach will be to add structure to the sparse set  so that a quantum proof can 
encode many points in the set, but a classical proof can’t.  This results in a problem called 
code intersection.

S
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The spectral Forrelation problem
Input: Oracle access to two sets  (via set membership functions) 

Output: Are they spectrally Forrelated or not? 
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This is more tricky than before:  can be correlated to .   
 We need to understand what the sampler knows about  when they look at !
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A similar technique exists quantumly, called the compressed oracle technique. 
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We show that knowing about the momentum of pairs of bosons tells you nothing about 
the positions of those bosons.  As long as the bosons remain paired up, you can’t find 
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Not everything is always paired: the sampler might ``double bounce’’, i.e., add 
momentum to a boson that already was moving.  But using fancy math, we can show this 
almost never happens  The sampler implies a contradiction!→
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impossible to counterfeit (clone). Quantum money is the idea 
that we might be able to use quantum proof to achieve this.   

2. We want to be able to publicly verify quantum 
computation without having to own a quantum computer 
ourselves.  This usually requires getting a quantum computer 
to verify problems that can’t be solved with a classical proof.   

In these settings, we actually want there to not be a clonable 
proof! Maybe our ideas can give us insight into how to build 
quantum money and verify quantum computation! 

These problems are still really hard though…



Thank you to everyone who took part in 
my journey!


