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The background – a brief overview

Who will work on this ‐ and how can you contribute

Visions and initial thoughts



New MSc curriculum from 2022:
In the planning for some time: 
Purpose: 1) Recurrent update of the curriculum

2) Address points from the faculty, with attention on courses with few students

Points from the annual MSc physics review (Uddannelsesredegørelse):

Statistical parameters:   
‐ fraction of international students (54%) – we need to attract more DK students
‐ Unemployment rates 4‐7 quarter (6.5%) – higher than MATH (2%)/DIKU (1%)
‐ Reduce dropout (13%) and completion time (2.26) – perhaps related to the thesis

Further points to be addressed MSc physics: 
‐ More clear specializations and competence profiles – clear and visible study tracks
‐ Adjust the course curriculum for MSc Physics – reduce # small courses
‐ Education of high‐school teachers with major/minor – no physics students with minor
‐ Collaborations with industry/authorities – make career paths more visible

General points of special focus: 
‐ Career readiness ‐ make the career paths visible
‐ Digitalization – improve digital and computational skills
‐ Innovation and entrepreneurship – make opportunities more visible
‐ Sustainability – general focus of the faculty



New MSc curriculum from 2022:

A committee is being formed to work on this task: 
• Christine Hvidberg (NBI) Head of studies MSc (chairman)
• Stefania Xella (NBI) VILU
• Jørgen Beck (NBI) Head of studies BSc
• Sebastian Horst (IND) IND’s representative
• Kim Lefmann (NBI) SN’s representative
• Jes Jørgensen (NBI) SN’s representative
• Tobias Røhling (NBI) Student and member of SN
• Jonathan Gammeltoft (NBI) Student and member of SN
• Kimi Kreilgaard (NBI) Student and member of SN
• Stine Stenfatt West (NBI) Teaching office

This committee will be assisted by the academic coordinators: 
• Oleg Ruchayskiy (quantum physics)
• Mark Rudner (quantum physics)
• Jørgen Peder Steffensen (geophysics)
• Ala Trusina (biophysics)
• Troels Petersen (computational physics)
• Darach Watson (astrophysics)
The academic coordinators lead the input to this work within their field

The NBI teaching committee will review the proposals.



New MSc curriculum from 2022:

VISIONS

1. The focus will be on the students ‐ providing a relevant education with 
good career options.

2. The current specializations will be kept.

3. An overall structure with 15 ECTS electives, and 60 ECTS thesis. 

4. Increase focus on digital/computational skills for all specializations

5. Clear and visible career paths in all specializations.

Timeplan: An updated MSc curriculum is ready 1/7‐2021 and 
implemented from 2022.



7 specializations: ‐and study tracks, in total 13!!
Astrophysics

Biophysics

Earth and Climate physics (from 2021)
‐ Climate dynamics
‐ Geophysical data and simulations

Quantum physics
‐ Condensed matter experiments
‐ Condensed matter theory
‐ High‐energy theory and cosmology
‐ High‐energy physics
‐ Quantum optics

Computational physics

Physics
‐ Complex physics

High‐school profile (MSc physics w/minor)

Specializations NOW:

First task:

Improve digitalization/computational
skills for all students in all specializations

Develop more clear competence profiles
‐ General profile
‐ For each specialization

Increase visibility of: 
‐ International research opportunities

(e.g. Structural biophysics and 
material physics at MAX IV/ESS/,….) 

‐ Complexity physics
‐ …..

Arrange the first meeting in weeks 5‐6



MSc in Physics – Structure of the program – 120 ECTS specializations

Year 1 

Blok 1 Blok 2 Blok 3 Blok 4
Mandatory Mandatory/

RestrElect
RestrElect RestrElect

RestrElect RestrElect Elective Elective

Specialization Blok1 Blok2
Astrophysics Theoretical Astrophysics Experimental Astrophysics

Biophysics Biophysics of cells and single 
molecules

Dynamical Models in Molecular
Biology

Computational physics Scientific computing Inverse problems

Earth and Climate Physics Earth and Climate physics Inverse problems

Quantum physics Advanced Quantum physics

Physics Complex physics

Overview – mandatory courses (current)

Overview – structure of 1‐year MSc courses (current)



MSc in Physics – Structure of the program – 120 ECTS specializations

Year 2 

Blok 1 Blok 2 Blok 3 Blok 4
Thesis Thesis Thesis Thesis

Thesis Thesis Thesis Thesis

Some initial thoughts:

Thesis options: 
‐ What do we do about the 45 ECTS thesis option? 
‐ Anything we could do to help organize (finish in time)? (e.g. split into two parts)

Extra‐curricular activities to make career and thesis options more visible?
‐ e.g. annual student symposia across fields at NBI: 
‐ E.g. thematic: Theory, Experiments, Datascience, Science for society

Overview – structure of 2‐year MSc thesis



NBI is leading international research facilities (ESS, CERN, EGRIP, VLT….)
‐ These opportunities must is must be visible in the MSc physics curriculum

Ingeniøren 22/1‐2021
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Applied Statistics: From Data
Advanced Quantum Mechanics

Applied Machine Learning
General relativity and cosmolo

Scientific Computing
Complex Physics

Climate Change Mechanisms and
Condensed matter physics 2
Elementary Particle Physics

High Perform. Parallel Comput.
Inverse Problems

Quantum Field Theory 1
Advan. Methods in Applied Stat

Condensed matter theory 1
Quantum Optics

Particle Physics and the Early
Diffusive and Stochastic Proce

Experimental X‐ray Physics
Quantum Information

Fund. of High‐Energy Astrophy.
The Interstellar Medium and Fo
Physics of molecular diseases
Observational Astrophysics

Exoplanets and Astrobiology
Biophysics of Cells and Single

Extragalactic Astrophysics
Continuum mechanics

Theoretical Astrophysics
Introduction to Gauge/Gravity
Astronomical Data Processing
Computational astrophysics: st

Turbulence
Condensed matter theory 2

Phys.of Bio.Nonequilibrium Sys
Earth and Climate Physics

Grav.Dyn. & Galaxy Formation
Advanced topics in condensed m
Modern Methods for Particle Sc
Adv. Quantum Optics and Photo.
Condensed Matter Experiments
Radioactive Isotopes and Ioniz

Climate Models and Observation
Paleo‐climatology

General Circulation of the Atm
Neutron Scattering

Dyn Models Climate&Num WeaPred
Ocean Dynamics and the Carbon

Advanced Seismology
FUF: Fysiske undervisningsfors

Particle Physics Phenomenology
Glacier Dynamics and Modelling

Particle Physics at the Energy
Applications of X‐ray 7.5 ECTS

Concurrent and Distributed Sys
Particle Detectors and Beams:

MSc courses (# registrations 2020/2021)

<15 ≥ 40

Notice: Early registrations, not final

55 MSc courses
21 MSc courses <15 
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This is work in progress

Your input is needed and welcome

Discuss with the academic coordinators


