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WEB 

Press 

DD probing 

Correlated spectra 

AZE cooling 

Optical CS imaging 

MRI sensitivity 

DD Spectral density 

Non-Markovian probes 

Intracell thermo. 

Noise Filters 

AZE homonuclear 

Website, logo and social-media pages

Articles on popular press and videos, e.g., publication video-abstracts,
pedagogical video

Documents, reports (18) 

Report on novel DDbased probing protocols

Report on characterization of correlated spinbath spectra using NVcenters and
NMR facilities

Demonstrate AZE cooling in biomolecular experiments

Report on optical CS imaging (still without NVs)

Achieve enhanced MRI sensitivity drastic by cooling down a noisy spin
environment

Report on the modification of spectral density by dynamical decoupling

Report on the environment characterisation via non-Markovian probes

Demonstrate intracell high-sensitivity thermometry

Report on the effects of the proposed noise filters on complex/biological systems

Report on AZE for homonuclear mixing and recoupling
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Magnetic Sensing 

ODMR neurons 

Optical ZD 

ODMR cell 

NV imager 

MRI control 

ADRT cooling 

NV-imaging + CS 

Workshop 

Data Management Plan (DMP) 

Publications

Demonstrate highresolution magnetic field imaging with CS in NV

Report on feasibility study of ODMR in neurons

Paper demonstrating advantage of ZD protocols in specific optical measurements
procedures

Paper on ODMR measurements of mammalian cell currents

Report on construction of NV magnetic imager (still without CS)

Demonstrate novel control strategies for MRI

Demonstrate optimized ADRT cooling

Demonstrate high-resolution NV optical imaging with CS

Other (1) 

Organisation of international workshop on Bio-Sensing

Open Research Data Pilot (1) 

Data Management Plan - Pilot on Open Research Data in H2020
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Modified Split Ring Resonators for Efficient and Homogeneous Microwave Control of Large Volume

Spin Ensembles 

Bath-induced interactions and transient dynamics in open quantum systems at strong coupling:

Effective Hamiltonian approach 

Realization of robust quantum noise characterization in the presence of coherent errors 

Learning the noise fingerprint of quantum devices 

Single NV centers as sensors for radio-frequency fields 

Machine Learning based Noise Characterization and Correction on Neutral Atoms NISQ Devices 

Other (3) 

Author(s): Ben-Shalom, Yachel; Hen, Amir; Bar-Gill, Nir
Published in: 2024
Publisher: ArXiv
DOI: 10.48550/arxiv.2309.11130

Author(s): Marlon Brenes, Brett Min, Nicholas Anto-Sztrikacs, Nir Bar-Gill, Dvira
Segal
Published in: 2024
Publisher: ArXiv
DOI: 10.48550/arxiv.2403.03386

Author(s): Pavel Penshin, Tamara Amro, Ty Zabelotsky, Amir Abramovich,
Tanmoy Pandit, K. I. O Ben 'Attar, Amir Hen, Raam Uzdin, Nir Bar-Gill
Published in: AVS Quantum Science (accepted), 2024
Publisher: ArXiv
DOI: 10.48550/arxiv.2401.08291

Peer reviewed articles (79) 

Author(s): Filippo Caruso; Stefano Gherardini; STEFANO MARTINA; Lorenzo
Buffoni
Published in: Quantum Machine Intelligence, 2022, ISSN 2524-4914
Publisher: Springer Nature
DOI: 10.1007/s42484-022-00066-0

Author(s): Jingfu Zhang; Dieter Suter
Published in: PHYSICAL REVIEW RESEARCH, Issue 8, 2023, ISSN 2643-
1564
Publisher: APS
DOI: 10.1103/physrevresearch.5.l022026
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Experimental multi-state quantum discrimination through optical networks 

Relaxation-Assisted Magnetization Transfer Phenomena for a Sensitivity-Enhanced 2D NMR 

Experimental characterization of the energetics of quantum logic gates 

A biocompatible technique for magnetic field sensing at (sub)cellular scale using Nitrogen-Vacancy

centers 

Spin-bath polarization via disentanglement 

Author(s): Ettore Canonici; Stefano Martina; Riccardo Mengoni; Daniele
Ottaviani; Filippo Caruso
Published in: Advanced Quantum Technologies, Issue 20, 2023, ISSN 2511-
9044
Publisher: Wiley
DOI: 10.1002/qute.202300192

Author(s): Alessandro Laneve; Andrea Geraldi; Frenkli Hamiti; Paolo Mataloni;
Filippo Caruso
Published in: Quantum Science and Technology, 2022, ISSN 2058-9565
Publisher: IOP
DOI: 10.1088/2058-9565/ac5a0f

Author(s): Mihajlo Novakovic, Jihyun Kim, Xun-Cheng Su, E̅ riks Kupče, and
Lucio Frydman
Published in: Anal. Chem., 2023, ISSN 1520-6882
Publisher: ACS Publications
DOI: 10.1021/acs.analchem.3c03149

Author(s): V. Cimini, S. Gherardini, M. Barbieri, I. Gianani, M. Sbroscia, L.
Buffoni, M. Paternostro, F. Caruso
Published in: npj Quantum Information, Issue 6/1, 2020, Page(s) 96, ISSN
2056-6387
Publisher: Springer Nature
DOI: 10.1038/s41534-020-00325-7

Author(s): Ettore Bernardi, Ekaterina Moreva, Paolo Traina, Giulia Petrini,
Sviatoslav Ditalia Tchernij, Jacopo Forneris, Željko Pastuović, Ivo Pietro
Degiovanni, Paolo Olivero, Marco Genovese
Published in: EPJ Quantum Technology, Issue 7/1, 2020, ISSN 2662-4400
Publisher: Springer Nature
DOI: 10.1140/epjqt/s40507-020-00088-2

Author(s): D D Bhaktavatsala Rao, Arnab Ghosh, David Gelbwaser-Klimovsky,
Nir Bar-Gill, Gershon Kurizki
Published in: New Journal of Physics, Issue 22/8, 2020, Page(s) 083035, ISSN
1367-2630
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https://doi.org/10.1021/acs.analchem.3c03149
https://doi.org/10.1021/acs.analchem.3c03149
https://doi.org/10.1038/s41534-020-00325-7
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Sensitivity enhancement of homonuclear multidimensional NMR correlations for labile sites in

proteins, polysaccharides, and nucleic acids 

Experimental quantum pattern recognition in IBMQ and diamond NVs 

Cross‐Polarization Schemes for Improved Heteronuclear Transfers Involving Labile Protons in

Biomolecular Solution NMR 

The Incorporation of Labile Protons into Multidimensional NMR Analyses: Glycan Structures

Revisited 

New Trends in Quantum Machine Learning 

Publisher: Institute of Physics Publishing
DOI: 10.1088/1367-2630/aba29a

Author(s): Mihajlo Novakovic, Ēriks Kupče, Andreas Oxenfarth, Marcos D.
Battistel, Darón I. Freedberg, Harald Schwalbe, Lucio Frydman
Published in: Nature Communications, Issue 11/1, 2020, ISSN 2041-1723
Publisher: Nature Publishing Group
DOI: 10.1038/s41467-020-19108-x

Author(s): Das, Sreetama; Zhang, Jingfu; Martina, Stefano; Suter, Dieter;
Caruso, Filippo
Published in: Quantum Machine Intelligence, Issue 5, 2023, Page(s) 16, ISSN
2524-4914
Publisher: Springer Link
DOI: 10.1007/s42484-022-00093-x

Author(s): Jihyun Kim; J. Tassilo Grün; Mihajlo Novakovic; Eriks Kupce; Rina
Rosenzweig; Lucio Frydman
Published in: Angewandte Chemie. International Edition, 62 (35), Issue 18,
2023, ISSN 0044-8249
Publisher: Wiley
DOI: 10.1002/anie.202304900

Author(s): Mihajlo Novakovic, Marcos D. Battistel, Hugo F. Azurmendi, Maria-
Grazia Concilio, Darón I. Freedberg, Lucio Frydman
Published in: Journal of the American Chemical Society, Issue 143/23, 2021,
Page(s) 8935-8948, ISSN 0002-7863
Publisher: American Chemical Society
DOI: 10.1021/jacs.1c04512

Author(s): Lorenzo Buffoni; Filippo Caruso
Published in: Europhysics Letters, 2021, ISSN 0295-5075
Publisher: EDP Sciences
DOI: 10.1209/0295-5075/132/60004
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Indirectly Detected Satellite-Transition Quadrupolar NMR via Progressive Saturation of the Proton

Reservoir 

Quantum Noise Sensing by Generating Fake Noise 

Noise fingerprints in quantum computers: Machine learning software tools 

Quantum Zeno and Anti-Zeno probes of noise correlations in photon polarisation 

High-Sensitivity, High-Resolution Detection of Reactive Oxygen Species Concentration Using NV

Centers 

Anti-Zeno purification of spin baths by quantum probe measurements 

Author(s): Tamar Wolf, Anna Eden-Kossoy, Lucio Frydman
Published in: Solid State Nuclear Magnetic Resonance, 2023, ISSN 1527-3326
Publisher: Elseview
DOI: 10.1016/j.ssnmr.2023.101862

Author(s): Paolo Braccia; Leonardo Banchi; Filippo Caruso
Published in: Phys. Rev. Applied, 2022, ISSN 2331-7019
Publisher: APS
DOI: 10.1103/physrevapplied.17.024002

Author(s): Stefano Martina; Stefano Gherardini; Lorenzo Buffoni; Filippo Caruso
Published in: Software Impacts, 2022, ISSN 2665-9638
Publisher: Elsevier
DOI: 10.1016/j.simpa.2022.100260

Author(s): Salvatore Virzì; Alessio Avella; Fabrizio Piacentini; Marco Gramegna;
Tomáš Opatrný; Abraham G. Kofman; Gershon Kurizki; Stefano Gherardini;
Filippo Caruso; Ivo Pietro Degiovanni; Marco Genovese
Published in: Phys. Rev. Lett., 2022, ISSN 1079-7114
Publisher: APS
DOI: 10.1103/physrevlett.129.030401

Author(s): Yoav Ninio, Nir Waiskopf, Idan Meirzada, Yoav Romach, Galya
Haim, Shira Yochelis, Uri Banin, Nir Bar-Gill
Published in: ACS Photonics, Issue 8/7, 2021, Page(s) 1917-1921, ISSN 2330-
4022
Publisher: American Chemical Society
DOI: 10.1021/acsphotonics.1c00431

Author(s): Durga Bhaktavatsala Rao Dasari, Sen Yang, Arnab Chakrabarti, Amit
Finkler, Gershon Kurizki, Jörg Wrachtrup
Published in: Nature Communications, 2022, ISSN 2041-1723
Publisher: Nature Publishing Group
DOI: 10.1038/s41467-022-35045-3
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Magnetization Transfer to Enhance NOE Cross‐Peaks among Labile Protons: Applications to Imino–

Imino Sequential Walks in SARS‐CoV‐2‐Derived RNAs 

Excitation transfer in disordered spin chains with long-range exchange interactions 

Doppler Gyroscopes: Frequency vs Phase Estimation 

Nanodiamond quantum sensors reveal temperature variation associated to hippocampal neurons

firing 

The Extended Hadamard Transform: Sensitivity-Enhanced NMR Experiments Among Labile and

Non-Labile 1Hs of SARS-CoV-2-derived RNAs 

Is a Quantum Biosensing Revolution Approaching? Perspectives in NV‐Assisted Current and Thermal

Biosensing in Living Cells 

Author(s): Mihajlo Novakovic, Ēriks Kupče, Tali Scherf, Andreas Oxenfarth,
Robbin Schnieders, J. Tassilo Grün, Julia Wirmer‐Bartoschek, Christian Richter,
Harald Schwalbe, Lucio Frydman
Published in: Angewandte Chemie International Edition, Issue 60/21, 2021,
Page(s) 11884-11891, ISSN 1433-7851
Publisher: John Wiley & Sons Ltd.
DOI: 10.1002/anie.202015948

Author(s): Nikolaos E. Palaiodimopoulos, Maximilian Kiefer-Emmanouilidis,
Gershon Kurizki, David Petrosyan
Published in: SciPost Physics Core, 2022, ISSN 2666-9366
Publisher: SciPost Foundation
DOI: 10.48550/arxiv.2208.04161

Author(s): John C. Howell, Merav Kahn, Einav Grynszpan, Ziv Roi Cohen,
Stefania Residori, Umberto Bortolozzo
Published in: Phys. Rev. Lett., 2022, ISSN 0031-9007
Publisher: American Physical Society
DOI: 10.1103/physrevlett.129.113901

Author(s): G. Petrini, G. Tomagra, E. Bernardi, E. Moreva, P. Traina, A.
Marcantoni, F. Picollo, K. Kvakova, P. Cigler, I.P. Degiovanni, V. Carabelli, M.
Genovese
Published in: Advanced Science, 2022, ISSN 2198-3844
Publisher: Wiley
DOI: 10.1002/advs.202202014

Author(s): Jihyun Kim, Mihajlo Novakovic, Sundaresan Jayanthi, Adonis
Lupulescu, Ēriks Kupče, J. Tassilo Grün, Klara Mertinkus, Andreas Oxenfarth,
Harald Schwalbe, Lucio Frydman
Published in: ChemPhysChem, 2022, ISSN 1439-7641
Publisher: Wiley
DOI: 10.1002/cphc.202100704
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Harnessing Water to Enhance Quadrupolar NMR Spectroscopy and Imaging 

How to enhance quantum generative adversarial learning of noisy information 

Work Generation from Thermal Noise by Quantum Phase-Sensitive Observation 

Information Theoretical Limits for Quantum Optimal Control Solutions: Error Scaling of Noisy

Channels 

Coherent interface between optical and microwave photons on an integrated superconducting atom

chip 

Topology identification of autonomous quantum dynamical networks 

Author(s): Giulia Petrini, Ekaterina Moreva, Ettore Bernardi, Paolo Traina, Giulia
Tomagra, Valentina Carabelli, Ivo Pietro Degiovanni, Marco Genovese
Published in: Advanced Quantum Technologies, Issue 3/12, 2020, Page(s)
2000066, ISSN 2511-9044
Publisher: Wiley-VCH GmbH
DOI: 10.1002/qute.202000066

Author(s): Ricardo P. Martinho, Lucio Frydman
Published in: Chem. Eur. Journal, Issue 28, 2022, Page(s) e202201490, ISSN
1521-3765
Publisher: John Wiley & Sons
DOI: 10.1002/chem.202201490

Author(s): Paolo Braccia, Filippo Caruso, Leonardo Banchi
Published in: New Journal of Physics, Issue 23/5, 2021, Page(s) 053024, ISSN
1367-2630
Publisher: Institute of Physics Publishing
DOI: 10.1088/1367-2630/abf798

Author(s): Tomas Opatrný, Avijit Misra, Gershon Kurizki
Published in: Physical Review Letters, Issue 127/4, 2021, Page(s) 040602,
ISSN 0031-9007
Publisher: American Physical Society
DOI: 10.1103/physrevlett.127.040602

Author(s): Müller, Matthias; Gherardini, Stefano; Calarco, Tommaso;
Montangero, Simone; Caruso, Filippo
Published in: Scientific Reports, Issue 16, 2022, ISSN 2045-2322
Publisher: Nature Publishing Group
DOI: 10.1038/s41598-022-25770-6

Author(s): David Petrosyan, József Fortágh, Gershon Kurizki
Published in: EPJ Quantum Technology, 2024, ISSN 2196-0763
Publisher: Springer
DOI: 10.1140/epjqt/s40507-024-00229-x
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Irreversibility mitigation in unital non-Markovian quantum evolutions 
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Limitations of Bulk Diamond Sensors for Single-Cell Thermometry 
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Heteronuclear transfers from labile protons in biomolecular NMR: Cross polarization, revisited 
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Sensing microscopic noise events by frequent quantum measurements 
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