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1. PARTNERS INVOLVED IN THE COLLABORATION 
 
 
Lead Higher Education Institute (HEI 1) 
University of Amsterdam, The Netherlands 
Dr. Prof. Eus J.W. VAN SOMEREN 
Head Dept. Sleep & Cognition, Netherlands Institute for Neuroscience, the Academic Medical Center of the 
University of Amsterdam, Amsterdam, The Netherlands 
http://www.nin.knaw.nl/research_groups/van_someren_group/ 
Email: e.van.someren@nin.knaw.nl - Tel +31 20 5665497 
 
Partner Higher Education Institute (HEI 2) 
University of Basel, Basel, Switzerland 
Prof. Dr. Christian CAJOCHEN 
Psychiatric University Clinics Head, Centre for Chronobiology, Basel, Switzerland 
http://www.chronobiology.ch/index.html 
Email: christian.cajochen@upkbs.ch – Tel + 41 61 325 53 18 - Fax +41 61 325 55 56 
 
Partner Higher Education Institute (HEI 3) 
The Albert-Ludwigs-University of Freiburg  
Prof. Dr. Ad AERTSEN and Dr. Arvind KUMAR 
Bernstein Center Freiburg, University of Freiburg, Institute of Biology III, Faculty of Biology, Freiburg, 
Germany 
http://www.bcf.uni-freiburg.de/people/details/aertsen 
Email: aertsen@biologie.uni-freiburg.de; arvind.kumar@biologie.uni-freiburg.de – Tel +49 (761) 203 2718 - 
Fax +49 (0)761 203 2860 
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2. DESCRIPTION OF THE COLLABORATIVE PROJECT 
 
It has become increasingly recognized that, in order to understand brain function, we should not only study 
the response of the brain to external stimuli, but also the spatiotemporal profile of its spontaneous 
oscillations at rest. Functional Magnetic Resonance Imaging (fMRI) during rest has elucidated coupling of 
infraslow oscillations in several characteristic networks, known as intrinsic connectivity networks (ICN) or 
resting state networks (RSN). A limitation of fMRI is its relatively poor time resolution. High-density 
electroencephalography (HD-EEG) during rest can be applied to complement the fMRI studies with 
information on a much better time scale: millisecond time resolution is feasible. Relative to the traditional 
few-channel EEG approach, HD-EEG has the advantage of a reasonably reliable reconstruction of its sources 
on the cerebral cortex. Recent technological developments have now made it feasible to obtain both fMRI 
and HD-EEG signals simultaneously, thus fully exploiting the high spatial resolution of fMRI with the high 
temporal resolution of HD-EEG. The present project will investigate individual differences in the 
development of spatiotemporal profiles of brain activity during the trajectory of wake time to light sleep, 
deep sleep and rapid eye movement sleep (REM) with the aim to better understand vulnerability to poor 
sleep and vulnerability to the consequences of sleep restriction. We specifically address the hypothesis that 
individual differences in the profiles of habitual sleep and sleep complaints, as well as individual differences 
in genetically determined sensitivity to sleep restriction are reflected in specific spatiotemporal interactions 
among neural activity in different brain areas during wake and sleep time. 
HEI 1 takes research and training responsibility for obtaining combined 256-chn HD EEG & 3T fMRI 
recordings in volunteers with and without sleep complaints, and for data analysis. HEI 2 takes research and 
training responsibility for obtaining these recordings in volunteers with different polymorphisms of the 
clock genes that are associated with the sensitivity to sleep restriction. HEI 3 takes research and training 
responsibility for multi-scale modeling of the spatiotemporal timeseries. HEI 1, 2 and 3 concertedly take the 
responsibility of scientific output including a doctoral thesis.  

 
 
3. REQUIREMENTS FOR THE CANDIDATE 
 
The project is open to students with a Master (or equivalent) degree in Physics, Mathematics, Psychology, 
Neuroscience or Engineering or comparable. Biology and Psychology students with some background in 
mathematics and scientific programming are also encouraged to apply. A proficient level of familiarity with 
large datasets and programming is commendable, e.g. using Matlab. Familiarity with the recording and 
analysis of (sleep) EEG and MRI is a plus. Mastery of the English language is essential for writing papers and 
a thesis; mastery of the local languages will facilitate recordings. 

 


