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Interesting applications of entanglement: cesnet

1. exploration of fundamental quantum physics

® testing of local-realism
® delayed choice of quantum eraser

2. quantum communication

® noise resistant QKD
® QKD over longer distances

3. quantum teleportation

4. quantum metrology
® precise measurement surpassing the shot noise limit

5. quantum computing and quantum simulation
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Options on the table

cesnet

We want to offer:

1. areliable generation and
distribution of entanglement

2. aquantum communication
channel with high information
capacity and high speed

3. all-fiber alternatives to
free-space setups

Use cases of quantum entanglement

Our offer could be interesting for:

1. research institutions and
universities

2. cyber-security agencies
3. government agencies
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Quantum communication cesnet

Entanglement-based QKD on CESNET telecom fibers:

® in metropolitan areas (so far
deployed QKD in lab, QBER
4.8 %, preliminary key rate 86
bits/s)

® between two cities in CZ
(upgrade to twin-field QKD or
to multi-entangled source),
ongoing in three projects
(private, national, QCI) BT e o e

ce§net

lines with capacity 25Mb and more

March 2023

== Czech Light transmission system nx 100G

= Czech Light transmission system n x 10G
Czech Light transmission system n x 10G

mission system n x 16

n system n x 100G

== Infinera transmission system n x 100G
= Infinera transmission system n x 10G
— Single colour transmission system
— Leased capacity

—— Microwave

= Optical and Microwave

® non-dependend on
commercial RNG
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More possibilities cesnet

¢ Superdense coding: sending a-priori entangled qubits to send 2 bits of
information on one qubit

¢ Entanglement distribution: providing source of entangled particles for
fundamental research

¢ Photonic quantum computing
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Thank you for your attention!
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