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Why Pseudorandom Unitaries?

* Imply many other gquantum cryptographic objects

 Quantum pseudorandomness is weaker than OWF (relative to an oracle) [Kre21,
KQST23]

 Benchmarking quantum devices

* Quantum supremacy demonstrations
» Efficient estimation of observables

e Quantum learning

e Quantum chaos, quantum gravity
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A Plethora of Pseudorandom Objects

Pseudorandom
Pseudorandom Isometries
Function-Like States PRI [AGKL23]
PRFS [AGQY22]
Pseudorandom
| State Scramblers
Other properties: PRSS [LQSYZ23]

 Binary £ phase [BS19], Subset PRS [GB23, JMW23]
* Scalable PRS [BS20]

 PRS with pseudo-entanglement [ABFGVZZ22]
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We construct a family of real valued unitaries { U, }, which satisfy this definition
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« Randomize the phase
e Control over amplitudes?

e Get a flat state (no one
amplitude is too large)

¢ Symmetrize the amplitude

e Flathess follows from
concentration bounds

Intuition for the construction

Flattening

ygee
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Pseudorandom unitaries are neither real nor sparse nor noise-robust [HBK23]



Future Directions

 Can we prove security for tensor-product inputs?

* |n what cases is the security definition sufficient, and what does it imply on
the need for an imaginary part?



