
Daniel MOLINA GARCÍA awarded the Second Prize in the Heilbronn Institute 
Poster Competition 2015

Ø As part of the Young Researchers in Mathematics Conference (YRM2015) held on Monday, August 17

Daniel MOLINA GARCÍA, PHD student at BCAM supervised by Gianni PAGNINI, has presented 
the awarded Poster and the talk "Modelling anomalous diffusion inside biological cells" concerns 
part of his PhD research on Stochastic Modelling of Anomalous Diffusion:

Some molecules, such as the mRNA inside living E. Coli  cells, often exhibit stochastic trajectories that differ from 
the classical Gaussian processes [1]. In particular, it is common that the mean square displacement of individual 
particles measured for a lag time t follows a power-law t^a , a not equal  to 1. To remark the difference with respect 
to normal diffusion, where a = 1, this behaviour is referred to anomalous diffusion. When this occurs, scientists are 
usually challenged to understand which is the underlying mechanism that generates the phenomenon. Two 
common frameworks which give rise to anomalous diffusion are the fractional Brownian motion (fBm) and the 
continuous time random walk (CTRW). However, none of them is always satisfactory. The so-called p-variation is 
usually observed to be similar to that which characterises the fBm [2], while the processes are often non-ergodic, 
which indeed is a property of the CTRW. Instead, we found that the process named generalised grey Brownian 
motion [3] is characterised by both properties. In addition, we set the model in order to reproduce ageing. This 
property appears in a number of experiments [4] and consists in the dependence of the observable on the time 
difference between the beginning of the measurement and the initiation of the experiment.

References:

[1] I. Golding and E. C. Cox. Physical nature of bacterial cytoplasm. Phys. Rev. Lett., 96(9):098102, 2006.
[2]  M. Magdziarz and J. Klafter. Detecting origins of  subdiffusion: p-variation test for confined systems. Phys. Rev. E,  82(1):
011129, 2010.
[3]  A. Mura and G. Pagnini. Characterizations and simulations of  a class of  stochastic processes to model anomalous diffusion. 
J. Phys. A: Math. Theor., 41(28):285003, 2008.
[4]  A. V.  Weigel, B. Simon, M. M. Tamkun, and D. Krapf. Ergodic and nonergodic processes coexist in the plasma membrane as 
observed by single-molecule tracking. Proc. Natl. Acad. Sci. USA, 108(16):6438–6443, 2011.

More info:
http://yrm2015.co.uk/.
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