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Outline of talk

1. Introduce the cryptographic task of quantum position verification (QPV)

2. Make a connection to AdS/CFT correspondence (one slide)

3. Describe QPV as a quantum state discrimination problem under 
restricted communication

4. Compare QPV product state discrimination protocols using classical
versus quantum communication



Classical Position Verification

Chandran et al., Lect. Notes Comput. Sci. (2009).
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Classical position verification  is 
vulnerable to attacks from a coalition of 

adversaries possessing only classical 
communication channels



Quantum Position Verification (QPV)

Verifier Prover Verifier

Quantum Channel Classical Channel

Chandran et al., Lect. Notes Comput. Sci. (2009).
Kent et al., PRA (2011). 



Verifier Verifier

Quantum Position Verification (QPV)

Buhrman et al., SIAM J. COMPUT. (2014).
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Buhrman et al., SIAM J. COMPUT. (2014). Beigi and König, NJP (2011). Bluhm et al., Nat Phys (2022).



• Fundamental Question: How much entanglement is needed to break quantum 
position verification?

• The best known attack is based on “Port-Based Teleportation”:

For n qubits sent from the verifier, QPV becomes insecure if adversaries use O(exp(n)) ebits.

Beigi and König, New J. Phys. (2011)

• It is unknown whether attacks are possible that use a sub-exponential number 
of ebits for the hackers. Open problem!!

• Assuming a high entanglement cost for hacking, secure quantum position verification 
might be a good candidate for implementation on first-generation quantum networks.

• However, the time delay in measurement by the prover could be problematic.

Quantum Position Verification (QPV)



Connection to AdS/CFT correspondence



QPV and state discrimination
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Different operational classes



Different operational classes



The structure of LOSCC and LOSQC protocols

Allerstorfer, Buhrman, Speelman, Lunel, arXiv:2208.04341. 



Distinguishing orthogonal product states

Walgate and Hardy, PRL 89, 147901 (2002).

Bennett, DiVincenzo, Mor, Shor, Smolin, Terhal, PRL 82, 5385 (1999).

Bennett, DiVincenzo, Fuchs, Mor, Rains, Shor, Smolin, Wootters, PRA 59, 1070 (1999). 
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LOSQC is more powerful than LOSCC

Cubitt, Verstraete, Dür, Cirac, PRL 91, 037902 (2003).



LOSQC state discrimination with error



LOSQC state discrimination with error



Open problems and future directions

Lo and Lau PRA 83, 012322 (2011).



Thank You!


