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Education and working experience

Since 2024 CNRS research scientist at the Chimie Physique et Chimie du Vivant
(CPCV, UMR 8228), Département de Chimie, Ecole Normale
Supérieure, PSL Université, Sorbonne Université, CNRS, Paris,
France.

11/2025 Habilitation a Diriger des Recherches (HDR),
Ecole Normale Supérieure (ENS), Paris, France.
Thesis title: Spin physics of proton singlet states in aliphatic chains.

2021 - 2023 Postdoctoral research fellow at the Laboratoire des Biomolécules,
Département de Chimie, Ecole Normale Supérieure, PSL Université,
Paris, France.
Work direction: Development of NMR for high-throughput drug
screening.
Group of Prof. Geoffrey Bodenhausen

2018 — 2021 Early-stage research fellow (Marie Curie) at the Johannes Gutenberg-
Universitat (JGU), Mainz, Germany.
Work direction: Zero- to ultralow field (ZULF) NMR and
photochemically induced dynamic nuclear polarization (photo-CIDNP)
Group of Prof. Dmitry Budker

2016 — 2019 PhD in chemical physics at the International Tomography Center of the
Siberian Branch of the Russian Academy of Sciences (ITC SB RAS),
Novosibirsk, Russia.
PhD thesis: Long-lived states in nuclear spin systems close to
equivalence
Supervisor: Prof. Alexandra V. Yurkovskaya

01/2016-08/2016 Internship at the Universtity of Geneva (UNIGE), Geneva, Switzerland.
Supervisor: Dr. Damien Jeanneart

2013-2019 Junior research associate at the at the State Research Institute for
Chemistry and Technology of Organoelement Compounds, Laboratory
of NMR spectroscopy, Moscow, Russia.

2010 - 2012 Master’s degree in chemistry at the Faculty of Material Sciences at the
Moscow State University (MSU), Moscow, Russia.
Master thesis: Standardization of registration conditions and
processing parameters of NMR spectra of biofluids
Supervisor: Prof. Nickolay M. Sergeyev

2006 — 2010 Bachelor’'s degree in “Chemistry, physics and mechanics of materials”
at the Faculty of Material Sciences at the Moscow State University




(MSU), Moscow, Russia.

Bachelor thesis: '"H NMR spectroscopy and principal component
analysis for the biological fluids research

Supervisor: Prof. Nickolay M. Sergeyev

Research interests

Chemical physics * Nuclear magnetic resonance (NMR) ¢ Quantum Information Theory < Spin
hyperpolarization ¢ Long-lived spin states « Photochemistry « Dynamic nuclear polarization (DNP) « Drug
screening via NMR

Summary of expertise

| specialize in harnessing hyperpolarization techniques and long-lived spin states to push the limits of
nuclear magnetic resonance. My work spans both methodological development and instrumentation:

e Long-Lived Spin States
— Discovered and characterized proton long-lived states in aliphatic chains.
— Developed robust manipulation schemes compatible with standard NMR/MRI platforms.

o Hyperpolarization Methods
— Advanced parahydrogen-induced polarization (PHIP), photochemically induced dynamic
nuclear polarization (photo-CIDNP) and DNP.
— Applied these techniques to zero- to ultralow-field NMR, unlocking high-sensitivity detection
without large magnets.

o Software & Data Processing
— Contributed to NMR total-lineshape analysis software, enabling precise simulation and fitting
of complex spectra.
— Implemented reference-deconvolution workflows for phase-sensitive 2D correlation
experiments, improving resolution and artifact suppression.

o Hardware & Automation
— Designed zero-field NMR spectrometers and bespoke hardware components.
— Proposed and prototyped low-cost robotic automation of NMR experiments to enhance
throughput and reproducibility.

Co-supervision of PhD students

Currently I am a co-supervisor (co-encadrement) of 5 PhD students at ENS: Coline Wiame, Sebastiaan
van Dyck, Hao Xuan, and Aiky Razanahoera, Felicia Cilenov
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Reson. 6 (2025), 273-279. (corresponding author)
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3. D.A. Barskiy, J. W. Blanchard, D. Budker, J. Eills, S. Pustelny, K. F. Sheberstov, M.C.D. Tayler,
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doi: 10.1126/sciadv.ade2113 (corresponding author)

A. Sonnefeld, G. Bodenhausen, K. Sheberstov*. “Polychromatic Excitation of Delocalized Long-
Lived Proton Spin States in Aliphatic Chains”. /| Phys. Rev. Lett. 129 (2022), 183203.
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K.F. Sheberstov, E.S. Guardiola, M. Pupier, D. Jeannerat. “SAN plot: a Graphical representation
of the signal, noise and artifacts content of spectra” // Magn. Reson. Chem. 58 (2020), 466-472.
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10.1039/C9CP00451C (shared corresponding author)
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Yurkovskaya, K.L. Ivanov, “Fast destruction of singlet order in NMR experiments”// J. Chem.
Phys., 151 (2019), 234203. doi: 10.1063/1.5131730
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“Long-Lived Spin Order in Aliphatic Chains: From Quantum Delocalization to Biomedical
Applications” /| Global NMR discussion meetings, 2025.

“Precise vicinal J-couplings to determine rotamer populations in aliphatic chains by spin-chain
zero-quantum spectroscopy” [ EUROMAR 2025, Oulu, Finland.

“Hyperpolarization of heteronuclear long-lived states by photo-CIDNP” /| Webinar on light-
coupled NMR and photohyperpolarization for life-sciences organized by ETHZ and NexMR 2025.
“Long-Lived Coherences in Chains of Methylene Protons” /| EUROMAR 2023, Glasgow, UK.

Delocalized long-lived proton spin states in aliphatic chains // ENS chemistry Department Day
2023, Paris, France.

Delocalized long-lived proton spin states in aliphatic chains // International Council on Magnetic
Resonance in Biological Systems for Early Career Researchers 2022, online meeting.
Delocalized long-lived proton spin states in aliphatic chains // Intercontinental NMR seminar
2022, online meeting.

Ultralow-field NMR detection of photochemically induced dynamic nuclear polarization //
EUROMAR 2022, Utrecht, Netherlands.

Reference deconvolution and total lineshape analysis of 2D NMR spectra // Intercontinental NMR
seminar 2021, online meeting.

Photo-chemically induced dynamic nuclear polarization of heteronuclear singlet order [/
Parahydrogen Enhanced Resonance Meeting 2021, online conference.

Long-lived states and SABRE hyperpolarization of °N spins in azobenzene I/ Intercontinental
NMR seminar 2020, online meeting.

Singlet-triplet coherences in nuclear magnetic resonance // Searching for new physics with cold
and controlled molecules 2018, Mainz, Germany.

Conference poster presentations:

1.
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Dmitry A. Cheshkov, John W. Blanchard, Dmitry Budker, Konstantin L. lvanov, Alexandra V.
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Kirill Sheberstov, John W. Blanchard, Konstantin lvanov, Alexey Kiryutin, Hans-Martin Vieth,
Alexandra Yurkovskaya, Herbert Zimmermann, Dmitry Budker, ,,Zero- to ultralow- field NMR
spectroscopy of azobenzene hyperpolarized by SABRE* // PERM-2020.

K. F. Sheberstov, H.-M. Vieth, H. Zimmermann, B.A. Rodin, A.S. Kiryutin, K. L. lvanov, A. V.
Yurkovskaya, “Long-lived nuclear spin states in 15N labeled trans-azobenzene” /| EUROMAR-
2019, Berlin, Germany, Magnetic Resonance Conference. Book of Abstracts, p. 639.

K. F. Sheberstov, J. W. Blanchard, D. Budker, “Photo-chemically induced dynamic nuclear
polarization detected by zero and ultra-low field NMR” /| WOPM-2019, Mainz, Germany,
Workshop on Optically-pumped magnetometry.

K. F. Sheberstov, C. Bengs, J. T. Hill-Cousins, L. J. Brown, R. C. D. Brown, G. Pileio, M. H.
Levitt, A. V. Yurkovskaya, K. L. lvanov, “Excitation of singlet-triplet coherences in the NMR of
near-equivalent spin pairs”/l EUROMAR-2018, Nantes, France, Magnetic Resonance




Conference. Book of Abstracts, p. 406.

K.F. Sheberstov, A.N. Pravdivtsev, A.S. Kiryutin, H.-M. Vieth, K.L. lvanov, A.V. Yurkovskaya,
“Nuclear long-lived state in 15N-enriched azobenzenes” I/ IX International Voevodsky
Conference, “Physics and Chemistry of Elementary Chemical Processes”, Novosibirsk, 2017,
Book of Abstracts, p. 159.

K. F. Sheberstov, D. O. Sinitsyn, D. Jeannerat, “2D lineshape reference deconvolution for
elimination of signal tilting” /| EUROMAR-2016 Magnetic Resonance Conference. Book of
Abstracts, p. 208.

D. A. Cheshkov, D. O. Sinitsyn, K. F. Sheberstov, V. A. Chertkov, “Total lineshape analysis of
NMR spectra by simulated annealing” /| EUROMAR-2016 Magnetic Resonance Conference.
Book of Abstracts, p. 210.

Funding and scholarship
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Agence Nationale de la Recherche, THROUGH-NMR (ANR-24-CE93-0011-01, 361 kEuro), 2025
—2028.

CIFRE PhD with Sanofi & ANRT (300 k€) — 2025-2028.

Internal University Research Funding Stufe | at the JGU Mainz (15 kEuro), 2020

Marie Sktodowska-Curie Early-Stage Researcher Fellowship for the ZULF ITN, 2018

Russian Foundation for Basic Research project to support PhD, 2017-2018

Organizing activity
Member of the organizing committee of the 1%t international conference on ZULF NMR, August 2020:
https://conference.zulf.eu/
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Russian Academy of Sciences Mainz 75005
(ITC SB RAS) 55128 France
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630090 budker@uni-mainz.de
Russia
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