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Date 9.15-10.45 11.15-12.45 14.45-16.15 16.45-18.15 Evening
13 Jan (Mon) Bruno Loureiro Bruno Loureiro Arno Solin Welcome Fika 

(16.15, Floor 6)
14 Jan (Tue) Bruno Loureiro Bruno Loureiro Arno Solin Discussion

15 Jan (Wed) Arno Solin Arno Solin Niels Bohr Colloquium 
by Bernhard Mehlig 
(3-4pm, venue TBD)

Discussion School Dinner 
(6.30pm, Hermans)

16 Jan (Thu) Florian Marquardt Florian Marquardt Social Poster Session 
(3-6pm, Floor 6)

Social Poster Session            
(3-6pm, Floor 6)

17 Jan (Fri) Florian Marquardt Florian Marquardt Discussion

Weekend     
20 Jan (Mon) Ricardo Vinuesa Ricardo Vinuesa Evert van Nieuwenburg Discussion

21 Jan (Tue) Evert van Nieuwenburg Evert van Nieuwenburg Riddhi Gupta Discussion

22 Jan (Wed) Riddhi Gupta Connor van Rossum Michael Spannowsky Discussion

23 Jan (Thu) Anna Dawid Anna Dawid Ricardo Vinuesa Discussion

24 Jan (Fri) Anna Dawid Michael Spannowsky Michael Spannowsky Discussion Farewell party

Schedule



15 Jan (Wed), 3-4pm, venue TBD

Niels Bohr Colloquium

Multiplicative amplification in deep neural networks

After giving an introduction to deep learning, I will discuss how deep networks learn. This can 
be analysed and understood, in part, using concepts from dynamical-systems theory [1]. For 
deep neural networks, the maximal finite-time Lyapunov exponent forms geometrical 
structures in input space, akin to coherent structures in dynamical systems such as turbulent 
flow. Ridges of large positive exponents divide input space into different regions that the 
network associates with different classes in a classification task. The ridges visualise the 
geometry that deep networks construct in input space, and help to quantify how the learning 
depends on the network depth and width [2].

[1] Bernhard Mehlig, Machine Learning with neural networks, Cambridge University Press 
(2021)
[2] Storm, Linander, Bec, Gustavsson & Mehlig, Finite-time Lyapunov exponents of deep 
neural networks, Phys. Rev. Lett. 132 (2024) 057301

Bernhard Mehlig 
(U of Gothenburg)

http://gu-statphys.org/index.php/publications/neural-networks-book
https://iopscience.iop.org/article/10.1088/2632-2153/aca1f6/meta
https://iopscience.iop.org/article/10.1088/2632-2153/aca1f6/meta
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