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INQ  Nordic Institute for Theoretical Physics (Nordita) i

1957: founded in 2007: move to 2021: new
Copenhagen Stockholm building



\?/,7/://I NQ The Wallenberg Initiative Y
on Networks and Quantum Information (WINQ)

Quantum Physics: Fabio Costa, Robert Jonsson, Andrea Maiani, Sreenath Manikandan, Jason Pye,
Sofia Qvarfort, Jing Yang, Roope Kristian Uola

i

Networks and Complex Systems: Soon Hoe Lim, Henri Rithimaki, Hanlin Sun, Niccolo Zagli, Matthew
de Courcy-lreland

Pls: Prof. John Wettlaufer (Yale, Nordita) and Prof. Frank Wilczek (MIT, ASU, SU)




CAZING |
\/ The Organizers

Robert Jonsson, Andrea Maiani, Soon Hoe Lim, Jason Pye, Jing Yang

The Events Team

Anastasios Mentesidis, Olga Lekka

School web page: https://indico.fysik.su.se/event/8856/


https://indico.fysik.su.se/event/8856/
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Schedule

by Bernhard Mehlig
(3-4pm, venue TBD)

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 |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
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Bernhard Mehlig
(U of Gothenburg)

Niels Bohr Colloquium >

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

Multiplicative amplification in deep neural networks

After giving an introduction to deep learning, | 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


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

Practical Information

atter, Statistical
I Physics

Vislon) - 6321 8322 - Nih Obers
Konsanhn Zorembo
NN Sorin - 6320 6324 < Anm Niami
SU Conference Center ez & 4324 Pole 1 Vecekl
f Physics Guihorme 6327 - Rolf Eichhorn
Fromemann - 6317 6328 - lvom Khaymaovich
ogy Kondy Svbromoran - 6114 6329 ~ Doryo Rudneva
Gerben Oling - 6315 8330 - hmeme Evenho
Marte Coderwoll - 8314 6104 - Marie Hjeltman
Soon Hoe Lim - 4312 6105 — Emina Muraspohic
Probol Negi - 6312 6106 ~ Elizaberh Yong
Lo QToup
ray / Alasander Begun —~ 6310 uoc-k‘::m
Motthios Gedhule — 4309 Hertz
Morten Am ndien — 4108 6109 — John ¢
Sohol Kowshik — 6307 Dot
aton 6110 ~ Anthony Bonfil,
- 8308 Lludovico Georgem
Dhevboditya Mira — 4305 8111 ~ Kays Hoddod
Ingrd Vazques-Holm
6112 ~ Carlo Heissenberg
Hennk Johanisan
‘MMM‘
6113 ~ Banjo Fraser,
Marcus Berg, Sergey Moroz
| . Mll-fmCo*
Olof Ohlsson Sax — 5227 Toomos Teshanen — 6227
Yuto Sekiguchi - 5224 Oksona lorygma ~ 6226 6115 ~ Vipin Agrewal,
Hobib Rostami — 5225 Michoe! Kopp — 6225 el ’meﬂm
Marcus Ssdlhommar - 5224 Itvin Moté Sabcabayl ~ 6224 Sins Ol
Rombishor Sharma — 5223 Sobwne Harrdey ~ 622) sl.'.~'"< o
Saombit Girl - 5222 Johannes Lohswtener — 6222 : Sodhao De
Lar Matwon - 5221 Morc Suld Semon — 6221 6117 — Bart Olsthoorn, Joris Scholtegger
Beoiriz Villorroel — 5220 Sonkolp Nombior — 6220 8118 ~ MHoms Miklen
Zich Yom — 5219 : Dushie Kuzmonowki — 6219 B = [Viston)
Roben Jonmon — 5218 Vessondro Georgowdis — 6218 : 6205 - lour Belchopytos
"senoth K. Manhondan — 5217 : Algswe Plotona — 6217 - 6204 — Mion Rios Gromdes
Solia Gvartont — 5214 5 Fromcesco Alesio ~ 4214 4207 ~ Luco Buoninfante
e Ponrk Tognée — 6215 . ‘m-wﬂww
Fromk Wilczek — 5714 (Vishon) - 6204 6210 — Benjomin Knorr
(Vishon) - 6212 an-;-.mm

Workspaces:
Use the open desks throughout floor 6 and floor 5 (east wing). gssi

Coffee:
Help yourself to free coffee in Nordita’s kitchens on floor 5 and floor 6.




Food

Albano restaurant

Proviant

Coffice
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