2 QUANTERA

+4++e RESEARCH FUNDERS FOR QUANTUM TECHNOLOGIES

PRAJELCT 28026-202S

QUANTUM PHENOMENA AND RESOURCES

Quantum engineering & optimal control
to shield interferences
against frequency shifts and decoherence

QUARCKS

=S
o

Co-funded by

the European Union QUANTUM ROBUST HYPER-CLOCKS AND ATOMIC SENSORS Ramsey Hahn Bloch Gell-Mann

QUARCKS aims to develop a new generation of  es of errors. Such a dual protection is the core  If successful, QUARCKS will contribute to clocks [ Sing[e on and m|_||_|:|p|_e on chain (Yb)
highly robust optical clocks and atomic sensors objective of the project. It will make clocks and and sensors with improved stability, accuracy,

that can operate with exceptional precision even sensors not only more accurate in ideal labora-  and robustness. Such devices could support .

In the presence of noise and real-world imper-  tory conditions, but also more reliable in prac-  applications in geodesy, navigation, networked g R
fections. Today's best atomic clocks already mea-  tical, noisy environments for field applications. timekeeping, searches for dark matter, tests

sure time with extracrdinary accuracy, but their In addition, dynamical decoupling technigques of fundamental physics, and future guantum

performance is still mited by two major chal-  will be introduced to reduce loss of contrast in sensing technologies.

lenges: disturbances from the environment and harsh electromagnetic environments. +

unwanted shifts caused by the laser light used to

probe the atoms. These effects restrict how long The project brings together leading expertise In

the atoms can be cbserved and ulumately imit high-performance optical clocks, trapped 1ons,

the stability and accuracy of optical clocks. atomic sensors, precision metrology, and gquan-
turm control. The consortium will first design and

The project will address these limitations by com-  simulate the new protocols, then test them on

bining advanced methods for controlling atoms advanced atormic-clock platforms, and finally ex-

with strategies that protect fragile quantum plore their use In scalable systems such as multi-
states from decoherence. QUARCKS will design ion clocks, optical lattices, and atom interferom-
new Interrogation protocols based on time sep-  eters. This step-by-step approach will ensure

arated sequences of refocusing laser pulses that that the methods are not limited to one specific
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allow atoms to keep their guantum memaory for expernment, but can become a general tool for - $ . I &
longer, while also cancelling important sourc- future fault-tolerant gquanturm technologies. NITU (MajU|ab)
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probe-induced to frequency shifts to spectral drifts of the Frequency shift induced by contrast over longer
Frequency shifts induced bu decoherence probe laser probe intensity Fluctuation interrogation times
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