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Nordita Astrophysics Group

• Axel Brandenburg (Professor, group leader)

• Lars Mattsson (Asst. Prof., project leader)

• Beatriz Villarroel (Asst. Prof., project leader)

• Fred Gent (senior scientist/researcher)

• + a few students.

Associated: Oksana Iarygina, Dhruba Mitra, Bengt Gustafsson
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MHD turbulence, GW, magnetogensis
Axel Brandenburg

The reconnection timescale in decaying 2D MHD turbulence

Gravitational wave signals from different magnetogenesis scenarios

Contact Axel for more information!
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Astrobiology
Axel Brandenburg

Spatio-temporal spreading of homochirality in dilute systems

In astrobiology, homochirality refers to the specific handedness of biomolecules, which is also related to the sense in 
which polarized light is rotated. What has been investigated in the past is chemical rate equations giving rise to the 

emergence of homochirality at the origin of life. Spatial spreading has also been studied. In recent years, the 
importance of fluctuations in dilute system has gained interest. The idea of this masters project is to study numerically

the spatial spreading in a system where fluctuations are important.

For recent literature, see:

Brandenburg, A.: 2019. The limited roles of autocatalysis and enantiomeric cross-inhibition in achieving homochirality in dilute systems, Orig. Life Evol. Biosph. 49, 49-

60 (ui.adsabs.harvard.edu/abs/2019OLEB...49...49B)

https://ui.adsabs.harvard.edu/abs/2019OLEB...49...49B
https://ui.adsabs.harvard.edu/abs/2019OLEB...49...49B
https://ui.adsabs.harvard.edu/abs/2019OLEB...49...49B
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Supernova-induced processing of interstellar grains
Lars Mattsson (PI), Fred Gent

Dust processing in highly turbulent magnetized interstellar gas

• In this project we investigate how the abundance and distribution of dust is affected by the destructive shockwaves 

induced by supernova explosions in dense star forming regions of the interstellar medium.

• Using data from existing simulations in highly turbulent magnetized interstellar gas the project involves applying 
dust processing using the Paperboats code to measure dust destruction, evolving grain size distributions and dust-

gas decoupling in the presence of a supernova shockwave.

Interaction between magnetic fields and Supernova blast waves

• In this project we seek to better understand the interaction between magnetic fields and the blast waves from 

supernova explosions.

• This project will examine how the magentic field affects the clumpiness of the gas in the supernova remnant shells 
and enhances or diminishes their star forming capability.
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Supernova-induced processing of interstellar grains
Lars Mattsson (PI), Fred Gent
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Quantum hydrodynamics in astrophysics
Lars Mattsson (PI) + external supervisors
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Quantum hydrodynamics in astrophysics
Lars Mattsson (PI) + external supervisors
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Quantum hydrodynamics in astrophysics
Lars Mattsson (PI) + external supervisors







Quantum hydrodynamics in astrophysics
Lars Mattsson (PI) + external supervisors

• Warm dense matter (WDM), a highly compressed state between solid and plasma phases, is of great 
interest in astrophysics and fusion reactor development.

• Its dynamics can be described using a quantum hydrodynamic (QHD) model, which connects the 
Schrödinger equation with hydrodynamic equations and relates to density-functional theory, pilot-wave 
theory, and the phase-space formulation of quantum mechanics.

• The student will explore literature on the topic, work on formulating QHD equations for various 
astrophysical problems, and contribute to our project implementing QHD in the Pencil Code.
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Search for ExtraTerrestrial Intelligence (SETI)
Beatriz Villarroel (PI), Alexander Balatsky

• Searches for extraterrestrial probes with ExoProbe

• Image analysis and feature extraction using AI

The student is expected to have some experience and desire to work with AI and large image datasets.

Supervised together with Alexander Balatsky (avb@nordita.org). See also tqmatter.org/

mailto:avb@nordita.org
https://tqmatter.org/


Thank you!
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