
BCAM is a world-class interdisciplinary Research 
Center in the field of Applied Mathematics that was 
founded in 2008 as a Basque Excellence Research 
Center (BERC), with a focus on interdisciplinary 
research in mathematics, as well as training, 
attracting talented scientists, and promoting 
scientific and technological advances worldwide.

The effort made by BCAM researchers since 
its establishment has already produced some 
significant results. The Severo Ochoa distinction 
(2013) is a great achievement and a great step 
forward that will allow us to strengthen our 
position as an obliged reference of Applied 
Mathematics in Spain, and consolidate BCAM as 
one of the most relevant institutions of the field 
in Europe. To achieve this objective, we will be 
faithful to our compromise to carry out research 
at the frontier of mathematics, always within the 
bounds of excellence. We also aim to maintain our 
commitment towards mathematics in the service 
of society, to ensure that the effort made when 
providing BCAM with public funding is a  
resounding success. 
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  OBJECTIVE

To develop new mathematical methods, robust 
numerical schemes and software to solve 
complex and large-scale challenging real-life 
problems on massively parallel computers.

  DESCRIPTION

A strong mathematical framework is key to 
obtain reliable algorithms and simulations. We 
analyse modern numerical methods such as 
advanced Finite Element (AFE) or Discontinuous 
Petrov-Galerkin (DPG) and Finite Volume 
methods applied to stationary and time 
dependent problems. We also simulate open 
industrial problems, working on two platforms: 
BBIPED and FEniCS (CFD and multi-physics).

  APPLICATIONS

Characterisation of the Earth´s subsurface 
composition for CO2-sequestration and oil or 
gas extraction; CFD applied to biomedicine, 
meteorology, oceanography, aeronautics, naval 
architecture, acoustics and turbomachinery.

  OBJECTIVE

Efficient and detailed simulation of complex 
phenomena stemming from real life problems 
in biology, medicine, public health and society.

  DESCRIPTION

The challenge lies in developing novel 
algorithmic approaches, sampling techniques 
and improved computational models, in order 
to fully exploit the capabilities of modern 
HPC. We also couple numerical simulation 
with the applications specific observation 
data, e.g individual anatomies reconstructed 
from imaging, experimental data in controlled 
radical polymerization, recorded data on the 
reservoir’s production.

  APPLICATIONS

Patient-specific simulation (cardiovascular 
and brain), virtual screening for drug design, 
self-assembly in biological/chemical processes, 
modelling electroactive energy materials and 
uncertainty quantification in reservoir simulation.

  OBJECTIVE

At the interface between Mathematics and 
Physics is the so-called Mathematical Physics 
that at BCAM is represented by the research 
lines in Quantum Mechanics, Statistical Physics 
and Singularity Theory & Algebraic Geometry.

  DESCRIPTION

We study several questions of classical 
physics that although known long ago, are 
still not understood from the mathematical 
perspective, microscopic origin of macroscopic 
laws (like in electricity) and natural 
phenomena of front motion embedded into 
random environments. More theoretically, we 
study the geometry of Singularities appearing 
in Algebraic Geometry.

  APPLICATIONS

Our methods could apply to, future applications 
of quantum technologies or forecast of 
wildland fire propagation to preserve natural 
heritage, criptography and string theory.

  OBJECTIVE

We explore and exploit the deep connections 
between Partial Differential Equations, 
Harmonic Analysis, and Applied Mathematics 
so as to describe the most diverse phenomena.

  DESCRIPTION

The attempt to efficiently describe real-life 
phenomena leads to mathematical models, 
often expressed in terms of PDEs, capturing the 
essential features of the phenomena. Solving 
these equations implies the use and development 
of sophisticated techniques of analysis together 
with the realization of numerical simulations to 
eventually determine the validity of the models.

  APPLICATIONS

The understanding of the fundamental principles 
that control relevant phenomena in physics 
and biology could eventually become of use for 
scientists working on those fields. We also expect 
to apply the efficient algorithms developed by 
our numerical simulations in real life problems

  OBJECTIVE

The increase in data generation (Big Data) and problem 
sizes has made indispensable the development of 
new statistical and machine learning methods and 
algorithms for knowledge extraction and optimization.

  DESCRIPTION

In the applied statistics field, the main topics 
of our research are semi-parametric regression, 
multidimensional smoothing, (Bayesian) hierarchical 
models, computational statistics... Regarding Machine 
learning, we work on supervised and unsupervised 
classification of massive data, probabilistic graphical 
models, time series, Bayesian optimization, etc. In 
optimization we pursue the developments of efficient 
metaheuristics methods.

  APPLICATIONS

Massive data and optimization problems from 
financial to social media, marketing, medical domains 
(diagnosis and prognosis), genetics, environmental 
modelling, demography and biostatistics, logistics, 
scheduling and planning.

We develop  
new computational 
technologies  
in order to increase  
the reliability  
of computer  
simulations.

Industry 4.0: 
Pushing current 
limits in fluid 
modeling, 
simulation and 
optimization.

Towards 
mathematical 
understanding  
of theories  
of Physics. 

Describing efficiently 
real life phenomena 
using PDE models.

A huge amount  
of knowledge  
is hidden in the data, 
waiting for  
being extracted  
and exploited.
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