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Quantum temporal imaging: an erecting time telescope
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High-dimensional quantum key distribution with temporal modes
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Erecting compressing time telescope with no
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Construction of efficient Schmidt number witnesses <5 Efficient detection of multidimensional single-
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Motivation

4 1 - + Problem: requires O(d*) measurements in standard basis. With dispersive medium we can detect time-bin superpositions in the single-photon-counting
+ Modern setups (Quantum phase gate, time-frequency |, congtruct witness that uses measurements M with [M] = regime in an all-fiber setup without the use of interferometers. We showed that we can do that

ding, ... high-di ional tum states. . . . .
encoding, ... prepare high-dimensional quantum states 1. Choose k, subset M and some constant C' € (—1,1). efficiently thanks to the temporal Talbot effect. Currently we are working on using this method
2. Run semidefinite program for high-dimensional quantum key distribution.

. Problem: Certify dimensionality of prepared states.
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. For mixed states: convex roof yields Schmidt number 4. Go back to 2., add constraint
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. Simple witness:
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O T - _ superpositions pulses are transmitted through
W .certifies Schmidt rank k + 1. = group delay dispersion medium (GDD).
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Temporal mode manipulation using PHYSICS High-dimensional quantum key distribution AHYSIOS
a quantum memory with resource-efficient detection

Preparation

By employing a detection scheme based on the temporal Talbot effect, we can perform QKD
experiments using only a single detector per measurement, irrespective of the encoding
dimension. We present experimentally-obtained secret key rates for both two-dimensional and
four-dimensional scenarios, showing that a 4-dimensional encoding offers higher resistance to
noise and information entropy then a qubit-based scheme. We show key rates according to two
different security proofs — a standard BB84 protocol and a new tunable beam splitter (TBS)
HGOto HG2 | protocol [Grasselli2025], developed witin QuICHE, which allows dropping assumption about

— omory equal detection probability in the two bases.
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and nonoverlapping time bins. Ogrodnik et.al. Optica Quantum (2025), Measured BB84 key rates: a) in-lab

Grasselli et al.., Phys. Rev. Applied 23, 044011 (2025) b) over urban dark fibers in Warsaw
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