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2018 en perspective

Financements (en cours)

• Horizon2020 MSCA ITN MEDICIS-Promed
• SNSF Project Grant 31003A_170079
• Australian Research Council DP180101494 (PI Dr. Young)

Financements (acquis en 2018)

• Swiss Government Excellence Scholarship to Ms. Kulesz
• CERN Medical Applications
• PON RI 2014/2020 (PI Prof. M. Gulisano)

Financements (décisions en attente ou en préparation)

• H2020-FETOPEN-2018-2020 ELATION (PI Prof. Giugliano)
• H2020-FETOPEN-2018-2020 Gamma-MRI (PI Prof. Kowalska)
• SNSF NCCR Physics of Biology (PI Prof. Gonzalez Gaitan)
• H2020-ATTRACT
• Werner Siemens Stiftung



2018 en perspective

Séminaires (invités)

• Conference, Royal Society, UK
• Colloquium, Maastricht Centre Systems Biology, The Netherlands
• Workshop, ‘Nanoscale modelling of synaptic transmission, …’, Pisa, Italy
• Workshop, ‘Neural Coding 2018’, Torino, Italy
• Workshop, CNS*2018, Seattle, US
• Colloquium, University of Catania, Italy
• Conference, KAUST, Saudi Arabia
• Conference, Royal Society, UK
• Colloquium, LMU Munich, DE
• Symposium, ‘Swiss Experimental Surgery Symposium 2018’, Geneva, CH

Co-organisé

• Summer school, ‘MEDICIS-Promed Leman School on Preclinical and 
Clinical Imaging with Radioisotopes’, Geneva, CH





2018 en perspective
Publications

• Neuron 97 (2) 299-312, 2018

Couvert par la presse spécialisée (Neuron, Nature Reviews Neuroscience)

• Technical Digest – Int’l Electron Devices Meeting 11.3.1-11.3.3, 2018
• Frontiers in Neuroscience 12 664, 2018
• Methods in Molecular Biology (accepted)
• Progress in Neurobiology (hopefully accepted)
• Multiple manuscripts under review or about to be submitted…

Et aussi…

• Elu Board Member de la Marie Curie Alumni Association (projet de la CE)
• Séléctionné comme Program Committee Member pour Organization for 

Computational Neuroscience (aussi en compétition pour le Director Board)
• Invité comme Panel Member pour ‘CE45 Mathematics and digital sciences 

for health and biology’, Agence Nationale de la Recherche, France
• Evaluations pour divers revues à comité de lecture et pour la Commission 

Européenne, “La Caixa” Banking Foundation et le Ministère de la Santé, 
Italie.







Radio-nuclei: from fundamental 

studies to biology and medicine

Magdalena Kowalska

UNIGE, CERN



ISOLDE facility at CERN
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CERN laboratory for production and studies of radioactive nuclei

So far delivered 1300 isotopes out of 3000 identified so far

Represent 75 chemical elements

Most nuclei have spin > 0

-> can be oriented/polarized 
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Fundamental physics: measure Vud
Project: Spin-polarized 35Ar = Vud from mirror decay

� Measure: Beta-decay asymmetry parameter

� Determine: mixing-ratio between Fermi and Gamow-

Teller decay

� Aim: use mixing-ratio to derive Vud with 0.5 % precision

� Reward: sigle Vud measurementd as precise as from 

average of all superallowed transitions 

Latest results: 

� Laser-polarization of 35Ar tested and ways to improve 

identified
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In Collaboration with N. Severijns and G. Neyens, KU Leuven

W. Gins et al, submitted to Nucl. Instr. and Meth. A (2018), 

http://arxiv.org/abs/1809.04385 



Biology: NMR on bio-metal-systems
Metal ions in biology and Nuclear Magnetic 

Resonance:

� Metal ions: right concentration crucial for 

correct functioning of cells

• e.g. large amounts of Cu in brains of 

Alzheimer's patients

� NMR: info on location & evolution of metal-

ion binding to biomolecules 

� Challenges: almost invisible signals due to 

small abundance, I>1/2, and small 

sensitivity

=> Small amount of nuclei and weak signal: 

sensitive NMR approach needed
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25Mg NMR

1e16 nuclei

recorded with 

107 Mg atoms

Beta-detected Nuclear Magnetic Resonance:

� Use lasers to polarize spins of metal ions

� Detect NMR resonances as change in β-decay 

asymmetry

=> billion-times more sensitive than 

conventional NMR



Biology: NMR on bio-metal-systems

Setup built in 2016-18 at ISOLDE

First biological experiments on 

Na interaction with DNA G-

quadruplexes:

� G-quadruplexes: guanine-rich 

fragments of DNA that bind 

around alkali ions

� Na and K crucial for their 

formation, stability and 

polymorphism
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M. Kowalska et al., J. Phys. G: Nucl. Part. Phys. 44 (2017) 084005

W. Gins et al, submitted to Nucl. Instr. and Meth. A (2018)



Medicine: gamma-MRI with Xe
Magnetic Resonance Imaging in 

Xe inert gas:

� Xe polarized by laser-polarized 

Rb outside

� Inhaled or injected: imaging of 

lungs or brain

MRI with radioactive Xe (several-day t1/2):

� Combine strengths of nuclear medicine 

(high sensitivity) with MRI (high precision)

� Observe MRI resonances in asymmetry of 

gamma decay

14Y. Zheng et al., Nature 537, 652 (2016)



Ɣ detector Ɣ detector

Ɣ det.

laser

Medicine: gamma-MRI with Xe
Project:

� Proof-of-principle gamma-MRI study

Status:

� Compact setup to polarize and detect 

asymmetry tested  

15R. Engel, master thesis: https://cds.cern.ch/record/2638538?ln=en  



Bonnes Fêtes!

Un grand merci à Catherine et à Yann !


