
 
 
Master Internships in the Cognition and Brain Dynamics Team, 2019/2020 
 
Location: CEA/NEUROSPIN - INSERM U992, Bat 145 PC 156 91191-cedex Gif sur 
Yvette 
Duration: 6 months 
Remuneration: depending on the academic experience of  the candidate 
Contact: Sophie Herbst (ksherbst@gmail.com), Virginie van Wassenhove 
(Virginie.van.wassenhove@gmail.com) 
 

Project 1 (M2 – second year master): Neural oscillations, time &  memory 

Supervisors: Sophie Herbst (primary), Virginie van Wassenhove (secondary),  
 

Two key features of temporal cognition are the ability to estimate the magnitude 
of time (duration) and to establish ordinal temporal relations between events. These 
abilities require the maintenance and manipulation of temporal information in working 
memory, which although being commonly included as a module in models of temporal 
cognition has sparsely been investigated with respect to time (1). 
In this internship, you will work on a previously collected MEG data set, designed to 
investigate working memory for time (Study 1) and time scaling (Study 2). 
In Study 1, MEG data were collected in a working memory task in which a sequence 
of temporal intervals delimited by auditory stimuli was presented to participants. 
Participants were asked to maintain the sequence in mind (working memory) during 
several seconds and then reproduce it, respecting duration and order as precisely as 
possible. In these data, we wish to assess the oscillatory signatures supporting the 
encoding, retention and reproduction of the sequences in order to better understand 
the link between time and memory. In Study 2, MEG data were collected while 
participants estimated time intervals of several seconds. In these data, we wish to 
assess the oscillatory signatures of time estimation when under cognitive control or 
when simply repeating a temporal pattern. We also wish to understand the scalar 
property of time estimation. 
To test this, we will apply state-of-the-art analyses of neural oscillations (2,3,5) and 
decoding techniques (4). The project will be carried out in the Cognition & Brain 
Dynamics Team at NeuroSpin (PI: Virginie van Wassenhove, Sophie Herbst). The 
Parietal lab (Alexandre Gramfort) and his team will provide support on the machine 
learning algorithms that will be applied.  
The internship involves programming in Python using the MNE software, a good 
understanding of and a willingness to dive further into MEG technique and cognitive 
neurosciences. 
 
Publications related to the project: 
 
[1.]  Polti, I., Martin, B., & van Wassenhove, V. (2018). The effect of attention and working memory on 
the estimation of elapsed time. Scientific reports, 8. 



[2.] van Wassenhove, V. (2016). Temporal cognition and neural oscillations. Current Opinion in 
Behavioral Sciences, 8, 124- 130. 
[3.] La Tour, T. D., Tallot, L., Grabot, L., Doyère, V., Van Wassenhove, V., Grenier, Y., &  Gramfort, A. 
(2017). Non-linear auto-regressive models for cross-frequency coupling in neural time series. PLoS 
computational biology, 13(12), 
 [4.] King, J. R., Pescetelli, N., & Dehaene, S. (2016). Brain mechanisms underlying the brief 
maintenance of seen and unseen sensory information. Neuron, 92(5), 1122-1134. 
[5.] Grabot, L., Kononowicz, T. W., La Tour, T. D., Gramfort, A., Doyère, V., & Van Wassenhove, V. 
(2019). The Strength of Alpha–Beta Oscillatory Coupling Predicts Motor Timing Precision. Journal of 
Neuroscience, 39(17), 3277-3291. 
 
 
 
Project 2 (M2 – second year master): Novel brain dynamics characterization 
and the estimation of elapsed time 
Supervisors: Virginie van Wassenhove (primary), Sophie Herbst (secondary) 
 

In this project we broadly investigate the long-standing hypothesis that 
temporal aspects of human cognition are implemented through oscillatory neural 
dynamics, applying cutting edge analysis methods.   
The goal of this master project will be to use multivariate convolutional sparse 
coding [1] in time estimation tasks, to assess neural oscillations in MEG data, and 
compare the outcomes with alternative methods such as more typical wavelet-
based spectral and time-frequency analysis and cross-frequency-coupling [2]. 
Furthermore, we will apply scale-free characterizations of the signal [3]. The project 
relies on two sets of MEG data collected in the context of time estimation in humans 
(one data set is currently being collected and focused on retrospective time 
estimation; another dataset was collected early in 2019 and focuses on prospective 
time estimation).  
During this internship, you will work closely with postdocs and permanent 
researchers of the Cognition & Brain Dynamics team (PI: Virginie van Wassenhove, 
Sophie Herbst) and the Parietal lab (Alexandre Gramfort) at NeuroSpin. The 
internship involves programming in Python using the MNE software, a good 
understanding of and a willingness to dive further into MEG technique and cognitive 
neurosciences [4]. 
 
Publications related to the project:  
[1] https://arxiv.org/abs/1805.09654v2   
[2] https://doi.org/10.1371/journal.pcbi.1005893   
[3] https://doi.org/10.1016/j.jneumeth.2018.09.010  
[4] Please inquire further about relevant papers currently under review 
 
  



Project 3 (M1 – first year master):  WildTimes 
Supervisors: V van Wassenhove (CEA), Simone Morgagni & Guillaume Lemaître 
(SNCF) 
 

In the framework of the interdisciplinary collaborative project WildTimes 
(ANR), involving Virginie van Wassenhove (CEA/NeuroSpin, INSERM, Cognition & 
Brain Dynamics), Simone Morgagni (SNCF, Innovation & Recherche, Expérience & 
Cognition) and Valérie Gyselinck (IFSTTAR, Psychologie des comportements et 
mobilités), we are looking for motivated master students to carry out psychophysical 
experiments. Students will contribute to the development of experimental protocols 
to study the perception of time, space and velocity during train travel, and the 
implications for travel-related decision making, as well as the collection, analysis 
and interpretation of behavioral data.    
 
Publications related to the project:  
Van Wassenhove, V. (2009). Minding time in an amodal representational space. Philosophical 
Transactions of the Royal Society B: Biological Sciences, 364(1525), 1815-1830. 
Van Wassenhove, V., Buonomano, D. V., Shimojo, S., & Shams, L. (2008). Distortions of subjective 
time perception within and across senses. PloS one, 3(1), e1437. 
Polti, I., Martin, B., & van Wassenhove, V. (2018). The effect of attention and working memory on the 
estimation of elapsed time. Scientific reports, 8. 
Svenson, O. (2008). Decisions among time saving options: When intuition is strong and wrong, Acta 
Psychologica, 127, 501-509. 
 
 
 
 


