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With original ideas on the cross-curricular approach 
and the methodology, this inter-university master-level 
course intends to offer the student advanced and 
modern education in the field of computational and 
applied physics, with particular emphasis on 
simulation, modelling, supercomputing and advanced 
experimental techniques. 
 
Profile 
Towards academic, professional and/or research 
work.  

Beginning 
September 2008 

Number of credits and courses 
One (60 ECTS credits), one and a half (90 ECTS 
credits) or two (120 ECTS credits) academic years 
according to student’s previous education. 

Type of teaching  
Regular courses  

Organization 
Department of Applied Physics 
Department of Physics and Nuclear Engineering 
C/ Jordi Girona, 1-3. Edif. B4/B5. 08034 Barcelona  

Faculty of Physics 
C/ Martí i Franquès, 1. 08028 Barcelona 

Participant Universities 
Universitat Politècnica de Catalunya (UPC) 
Universitat de Barcelona (UB) 
 
 

Course Program  
 
Subjects are grouped into three categories: 
 
Introductory Courses: 

Astrophysics and Cosmology (7.5 credits) 
Continuum Mechanics: Fluids (7.5 credits) 
Programming and Numerical Methods (7.5 c redits) 
Quantum Mechanics (7.5 credits) 
Solid State Physics (7.5 credits) 
Statistical Mechanics (7.5 credits) 
 
Core Courses: 
 
Computational Physics Specialization: 
                       UB Part 
Introduction to Computational Physics (5 credits) * 
Molecular Dynamics and Monte Carlo Simulation (5 credits) 
Statistics, Monte Carlo Techniques and Data Processing  
(5 credits) 
                       UPC Part 
Numerical Astrophysics (5 credits) 
Numerical Methods in Dissipative Systems (5 credits) 
Supercomputing and Parallel Programming (5 credits) 
 
Applied Physics Specialization: 

Experimental Techniques in Applied Physics (7.5 credits) 
Phase Transitions (7.5 credits) 
Physics of Materials (7.5 credits) 
 
Elective Courses: 
 
Computactional Physics Specialization: 
Astrophysics Profile: 
Observational Techniques in Astrophysics (5 credits) 
Space Sciences (5 credits) 
Fluid Mechanics Profile: 
Non-linear Dynamics and Hydrodynamic Instabilities 
 (5 credits) 
Applied Geophysic al and Geomorphological Fluid Mechanics (5 
credits) 
Condensed Matter Profile: 
Advanced Methods in Simulation (5 credits) 
Complex Systems (5 credits) 
Condensed Matter Physics (5 credits) 

Complementary Courses: 
Radiation Interactions and Transport (5 credits) 
Finite Element Method (5 credits) 
Econophysics: Estocastic Dynamics in Financial Markets (5 
credits) 
 
Applied Physics Specialization: 
Acoustic Waves. Ultrasounds (5 credits) 
Physics of Dielectric and Ferroelectric Materials (5 credits) 
 

 
Curricular Designs 
 
Students requiring only 60 credits: 
Computational Physics : 
20 core credits (10 from UB part + 10 from UPC part) 
20 elective credits * 
20 credits for the final Master Thesis  
Applied Physics : 
22.5 core credits  
15 elective credits ** 
22.5 credits for the final Master Thesis  
 
Students requiring 90 credits: 
Computational Physics : 
25 introductory credits 
20 core credits (10 from UB part + 10 from UPC part) 
20 elective credits ** 
25 credits for the final Master Thesis  
Applied Physics : 
25 introductory credits 
22.5 core credits  
17.5 elective credits ** 
25 credits for the final Master Thesis  
 
Students requiring 120 credits: 
Computational Physics : 
30 introductory credits 
20 core credits (10 from UB part + 10 from UPC part) 
40 elective credits ** 
30 credits for the final Master Thesis  
Applied Physics : 
30 introductory credits 
22.5 core credits  
37.5 elective credits ** 
30 credits for the final Master Thesis  
 

 
 
* Students who have studied the subject in the Degree in Physics are not able to 

register themselves in this course. 

** Up to 10 credits can be followed as elective courses in other official masters. 

 


