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Sunrise Valley Quantum Research Seminars

Frontier of electromagnetic
measurements via quantum
sensing with Rydberg atoms

March 26, 2026, 13:00, D401,
NFTMC, Sauletekio al. 3

Laba diena, mieli kolegos,

Vilniaus universiteto Fizikos fakultetas, Fiziniy ir technologijos moksly centras bei ,,Quantum
Lithuania“ kviecia Jus j vie$g seminara.

Kovo 26 d. (ketvirtadienj) 13:00 val. NFTMC auditorijoje D401 vyks dar vienas Kvantiniy
seminary ciklo renginys. Jo metu pranesima skaitys dr. Michat Parniak (VarSuvos
universitetas).

PraneSimo tema: Frontier of Electromagnetic Measurements via Quantum Sensing with
Rydberg Atoms

Rydbergo atomai pastaraisiais metais tapo perspektyvia kvantinio jutimo platforma,
leidZiancia aptikti elektromagnetinius laukus nuo MHz iki THz daZniy ruozo. Tokios atominés
terpés pasizymi placiu derinimo diapazonu, aukstu kokybés faktoriumi ir vidine kalibracija,
paremta Autler—-Townes efektu. Vis délto dauguma Siuo metu taikomy metody jautrumu dar
neprilygsta tradicinei elektronikai. Nepaisant to, atomais grjsti matavimai turi potencialo
priartéti prie fundamentaliy elektromagnetiniy lauky matavimo riby.

PranesSime bus aptarti nauji Rydbergo jutimo protokolai tiek karstose, tiek Saltose atomy
sistemose, jskaitant saveika paremtus matavimus ir daugianarj bangy maisyma.
Apie praneséja

Dr. Michat Parniak yra Kvantiniy optiniy technologijy centro (Centre of New Technologies)
grupés vadovas ir VarsSuvos universiteto Fizikos fakulteto docentas. Jo moksliniai interesai
apima kvantine optika, optomechanika, Rydbergo atomus ir atomine fizika. Prie$ grjzdamas j



Varsuva, jis dirbo podoktorantiros tyréju Nielso Bohro institute Kopenhagos universitete.
Siuo metu jo vadovaujama grupé siekia derinti fundamentinius kvantinés fizikos tyrimus su
taikomosiomis sritimis — kvantiniu jutimu, metrologija ir informacijos apdorojimu, ypatinga
démesj skiriant kvantiniy technologijy taikymui kosmoso pramonéje.

Seminaras atviras visiems, besidomintiems kvantinémis technologijomis. Maloniai kvieCiame
dalyvauti!

P.S. Prie$ ir po seminaro kviesime j kavos pertrauka ir vaises.
Sis seminaras yra ciklo ,,Sunrise Valley Quantum Research Seminars“ dalis.

Organizatoriai:

e Vilniaus universiteto Fizikos fakultetas

e Fiziniy ir technologijos moksly centras

e Lietuvos kvantiniy technologijy asociacija
e Lietuvos fiziky draugija

Pagarbiai,

dr. Mazena Mackoit-Sinkeviciené

EN
Dear colleagues,

The Faculty of Physics of Vilnius University, the Center for Physical Sciences and Technology,
and “Quantum Lithuania” invite you to a public seminar.

On March 26 (Thursday) at 13:00, another event in the Quantum Seminar series will take
place in the NFTMC auditorium D401. The talk will be given by Dr. Michat Parniak (University
of Warsaw).

Title: Frontier of electromagnetic measurements via quantum sensing with Rydberg atoms

In recent years, Rydberg atoms have emerged as a promising platform for quantum sensing,
enabling the detection of electromagnetic fields across a wide frequency range from MHz to
THz. Atomic media offer broad tunability, high quality factors, and intrinsic calibration based
on the Autler-Townes effect. However, most existing protocols still do not surpass
conventional electronics in terms of sensitivity. Nevertheless, atom-based measurements
hold the potential to approach the fundamental limits of electromagnetic field detection. The



talk will present our efforts to develop novel Rydberg sensing protocols in both hot and cold
atomic ensembles, including interaction-assisted measurements and multi-wave mixing
techniques.

About the speaker

Dr Michat Parniak is a group leader at the Centre for Quantum Optical Technologies (Centre
of New Technologies) and an associate professor at the Faculty of Physics, University of
Warsaw. His research experience spans quantum optics, optomechanics, Rydberg atoms, and
atomic physics. Before joining QOT, he worked as a postdoctoral researcher at the Niels Bohr
Institute, University of Copenhagen. His group currently aims to combine fundamental
quantum physics with applications in quantum sensing, metrology, and information
processing, with a particular focus on bringing quantum technologies to the space industry.

The seminar is open to everyone interested in quantum technologies. You are warmly
invited to attend!

P.S. Coffee and refreshments will be served before and after the seminar.
This seminar is part of the “Sunrise Valley Quantum Research Seminars” series.

Organizers:

e Faculty of Physics, Vilnius University

e Center for Physical Sciences and Technology

e Lithuanian Quantum Technologies Association
e Lithuanian Physical Society



