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»There's Plenty of Room at the Bottom”

»~An Invitation to Enter a New Field of Physics”, by Richard P. Feynman

APS meeting, Caltech, 1959
Atoms in a small world

When we get to the very, very small workd — say
circuits of seven atoms — we have 4 lot of new things
that would happen that represent completely new
opportunitics for design. Atoms on a small scale

IQEC meeting, 1984

Quantum Mechanical Computers

By Richard P. Feynman
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Another thing we will notice i that, if we go
dovwn far encugh, all of our devices can be masy pro-
duced so that they are abhsolutely perfect copies of
one another. We cannot build two large machines

Discrete energy levels

Sensitive to fields
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Az atomok megszeliditése

Egyedi atomok: kezelhetéek, és a kvantummechanika torvényeit kovetik

* Lathatoak-e egyedi atomok? Igen!
* A kornyezettdl valo elszigetelés

* Megcimezhetéek (pl. 1ézerrel)

* Kontrolladlt pozicionalas, mozgatas

« Kontrollalt kolcsonhatas

Fizikai Nobel dij 1997

C. Cohen-Tannoudji, W. Phillips, S. Chu, "for
development of methods to cool and trap
atoms with laser light”

Alberti & Meschede 2015



Atomok a kvantumtechnologia ,,iigynokei”

atom = véges dimenzios Hilbert-tér
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Csapdaba ejtett fotonok

Térbeli és spektralis sztirés - sugarzasi (foton)modus

Fabry-Pérot rezondtor Fotonikus kristdly
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Cavity QED experimental setup
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resonator
{=1.5cm
w = 150 pm

CQED parameters
k= 2m-3.2 MHz

g =2m-0.33 MHz
v = 2m-3MHz (*"Rb
N ~10°

D. Varga, B. Gabor, B. Sarkozi, et al, Physics Letters A 505, 129444 (2024)



Kvantumoptika hideg atomokkal

elmélet > kisérlet
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- Cold atoms in cavity-generated dynamical
optical potentials by H Ritsch, P Domokos,
F Brennecke, T Esslinger
Reviews of Modern Physics 85, 553 (2012)
> 1000 citations

- Demonstration of strong coupling of a
subradiant atom array to a cavity vacuum,
EPJ Quantum Technology 12, 1-13 (2025)

- Ground-state bistability of cold atoms in a
cavity,
Physical Review A 107, 023713 (2023)
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kvantummechanika - kvantumtechnologia
2017-2021
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- konzorciumok vezetése

- kvantumoptika kurzus
= atom és foton alapu kvantumtechnoldgiak  2020-2025

Quantum Information
- 4j laboratoriumi gyakorlatok @ I\\I Il ARy oory
- felkészités a kvantumtechnologiara

- elektronika és optomechanika gyakorlatok
- hattértechnologia

Koszonom a bizalmat!



