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Welche Bereiche der Quantentechnologien gibt es?

Quantennetzwerke

Quantensensoren




Warum ein

Quantenetzwerk?




Anwendungen

https://physics.aps.org/articles/v17/85

P

Weltuhr
(Kémar et al., 2014)

Blind quantum computing
(Drmota et al., 2024)

Kombinieren von Teleskopen
(Gottesman, Jennewein and Croke, 2012)

= =

$

Sichere Verschliisselung (QKD)
(Bennett and Brassard, 1984)

https://qutech.nl/2021/07/06/untappable-quantum-cryptography-becomes-practical-with-mdi-gkd/



Die Basis fur Quantennetzwerke
Farbzentren in Diamant und Elektron-Photon Verschrankung
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Die Basis fur Quantennetzwerke
Farbzentren in Diamant und Elektron-Photon Verschrankung
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Quantennetzwerke und Repeater
Von Verschrankung, Entanglement Swapping und Quantenteleportation
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Quantennetzwerke und Repeater
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Quantennetzwerke und Repeater
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Warum

Quantensensoren?




Anwendungen und Meilensteine

Non-exhaustive

Solid state spins Neutral atoms

Quantum sensing @
Superconducting circuits Photonics

technologies ?jﬁ

Communication/Logistics
Others

== - C Life science
i_! Futuristic applications

-

Industries . .
Microelectronics

Energy & materials

Scanning nanoscale quantum &
sensors (for research use) )

Navigation enabled by satellite-based cg
atomic clocks

onitor volcano activity

nderground analysis of
pipes/structures/powerlines

bection and design
pnt of batteries

based on electro-magnetic o

x>

|, airborne, ships, drones) B

Monitor corrosion for pipeline integrity --

Cardiac diagnostics with biomagnetics

Temperature measurements in A
cells/small organisms '

Bioimaging with enhanced MRI, PET --

Better disease understanding through

Flaw detection of microelectronics
(chips, boards, etc.)

@)

Quantum sensor-based navigation 29
(when no GPS available) =

Long wavelength communication with
atom acting as antenna 28
Signal receivers and amplifiers =
for radar communication o

Monitor temperature in transformers &
and power plants ’

Monitoring stability/integrity of infra- oo
structure (e.g., detection of cavities)
Geophysical surveying through
gravity/electromagnetic imaging for ‘QTF
oil, gas, and mineral detection

Targeted photodynamic therapy @

for cancer treatment

Better disease understanding through iTF
spectroscopy at single cell level

Efficiency boost for energy conversion @
in solar cells o

Identifying objects through RF camera ¢

(e.g., position of a drone) X
Calibration and inspection of electrical ..
standards beyond 5G __

Magnetometer for A
fusion reactors

Determination of protein .
structure and dynamics under @
near-physiological conditions

Personalized medicine (checking "
response to drugs with single-cell @
sensors, measuring drug degradation)

Understanding molecular structures ‘
with spectroscopy at single-protein @
level

=

{On-chip monitoring of security and
Emalfunction of chips

iMicroscopy for verification of high-

Brain injury imaging through MEG -- :‘-eP ;ﬂ:‘?ut:_zfg g?:asllr:glf]ea?':?nr:taorl::)r lexsl :\il\lz;agbz!ell‘l: smeasurements g -- Mind-machine interface
= . -~ Devel t
Now/Existing Near-term Medium-term Long-term evelopmen

timeline

(Gschwendtner et al., 2024)



Kl und
Quantentechnologien




Wo treffen KI und Quantentechnologien aufeinander?

* Quantum Machine Learning

» Besseres Machine Learning auf einem Quantencomputer?

- Machine Learning um Quantentechnologien zu ermoglichen

« Kl zur Datenauswertung

Kl zur Beschleunigung von Forschung und Entwicklung
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