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The 11th Nonlinear Waves, Chaos and Artificial
Intelligence Workshop 2026 (NWCAI 2026)

Organizers: Yasuhito Narita', Bruce Tsurutani’, George Morales’, Gurbax Lakhina®, and
Masahiro Hoshino®

Local organization by Uwe Motschmann', Masatomi lizawa', and Christian Vocks®

'Technical University of Braunschweig, Germany: y.narita@tu-braunschweig.de
?retired, Pasadena, California: bruce.tsurutani@gmail.com;

3 University of California at Los Angeles, California: morales@physics.ucla.edu
“retired, Navi Mumbai, India: gslakhina@gmail.com

>The University of Tokyo, Tokyo, Japan: mhoshino@g.ecc.u-tokyo.ac.jp
®Leibniz Institute for Astrophysics Potsdam, Germany

Location: Maxx Hotel Sanssouci Potsdam, Germany

6 through 12 September, 2026 (an icebreaker will be held in the early evening of Sunday 6
September and an excursion on Saturday 12 September)

Homepage https://www.tu-braunschweig.de/theophys/nwcai-2026

Welcome! The 11th international Nonlinear Wave, Chaos and AI Workshop (NWCAI Workshop
2026) will be held at the Maxx Hotel Sanssouci Potsdam, Potsdam, Germany, 6 to 11 September 2026
(Sunday night through Friday). Previous NWC Workshops were held in Kyoto Japan (1994), Cologne
Germany (1997), Carlsbad Calif. (1999), Tromso Norway (2001), Mumbai India (2003), Fukuoka Japan
(2006), Beaulieu-sur-Mer France (2008), and La Jolla Calif (2010, 2013, 2017). The 2026 NWCAI
Workshop will be sponsored by the Institute of Theoretical Physics, Technical University of
Braunschweig, Germany.

All speakers will be allowed an equal amount of time for their talks. All talks can be interrupted by
questions from the audience. Such interactions are encouraged since this event will have a workshop
format (unless the discussions are too extensive). There will be an upper limit of 30 attendees so that the



workshop format will be effective. The workshop is aimed to be a highly interactive, friendly, informal
get-together of scientists from different fields of expertise discussing common topics. Past attendees of
NWCWs have included experts in plasma physics (space and astrophysical plasmas, laboratory plasmas,
and fusion plasmas), geophysics (atmospheric, ionospheric, and oceanic turbulence), fluid dynamics,
nonlinear physics, and mathematics. The NWCAI workshop aims for a mix of observationalists,
theoreticians, and PhD students. The topics will, as earlier, be all aspects of nonlinear processes in
science. We will have talks on AT to discuss the potential and future of AT in nonlinear physics.

Workshop attendance is by invitation only. All invitees are expected to be expert in one of the topics and
give an extensive presentation on it. Graduate students and postdocs may opt for shorter (half the regular
time) talks. The length of the talks will depend slightly on the final number of attendees. But a reasonable
time to aim for is about 45 minutes per talk including the discussion

Springer book - Publication of the workshop talk materials We have arranged for a Springer book
(Astronomy and Space Science Proceeding) for all of the talks to be published after the meeting. Please
be thinking of both your talk and a publication. We kindly ask the authors to keep a page limit of 20 book
pages (equivalent to 7 or 8 journal pages, or 7000 to 8000 words). The book will be editted by Y. Narita,
B.T. Tsurutani, and G.S. Lakhina. The contributed chapters will be peer-reviewed within the workshop
participants and the external referees to ensure scientific rigor. Manuscript submission is due 31 January,
2027. The submission page will be announced before the workshop.

LaTeX template for Springer book chapter
https://resource-cms.springernature.com/springer-cms/rest/v1/content/27837774/data/v1

Word template for Springer book chapter
https://cms-resources.apps.public.k8s.springernature.io/springer-cms/rest/v1/content/27837780/data/v1

General manuscript guidelines
https://www.springernature.com/de/authors/publish-a-book/manuscript-guidelines

Information for proceedings
https://www.springernature.com/de/authors/publish-a-book/step-by-step-conference-proceedings

Arrangements and accommodation The Maxx Hotel Sanssouci Potsdam is located near the renowned
Parc Sanssouci in the center of Potsdam. The address is Allee nach Sansssouci 1, 14471 Potsdam,
Germany. Individual accepted attendees should make their own room reservations directly online at

Front Office, Maxx Hotel Sanssouci Potsdam
Phone +49 331 9091 921
email: reservations.potsdam@maxxhotel.com



Please mention the code "NWCALI" to get the special room rate. The single room rate is 142.98 Euro per
night (superior category). Local tax of 7.5 % will be added to the room rate. Breakfast (11 Euro) is not
included in the room price. The special room rate is valid until 13 July 2026.

Registration (early-bird before 31 May, 2026) The amount of the workshop registration is 450 Euro
(early-bird registration before 31 May, 2026) and 550 Euro for a late registration. The registration fee will
cover the cost of the conference facility, coffee and tea service, and social events (icebreaker, conference
dinner, and excursions).

https://itubs.de/registration-nwcai-2026/?lang=en

Both bank transfer and credit card payment are accepted. Registration is managed by conference by the
company iTUBS. If invitees have not registered by the 31 July 2026, the invitation will be rescinded, so
that people on the waiting list can be invited.

Registration for accompanying people will be 150 Euro for each companion. This will cover the ice
breaker (Monday), conference small lunch (Wednesday), conference dinner (Friday), and excursion
(Saturday).

Abstract (due 31 May 2026)  Please send an abstract for your talk to y.narita@tu-braunschweig.de.
We will look over the abstracts with the thought of looking for missing topics and will invite people to
cover them.

Midweek free time on 9 September 2026 (Wednesday)  There will be a half day midweek break on 9
September (Wednesday afternoon). We will visit the historical research facilities in Potsdam. Highlights
are the Michelson interferometer experiment in 1881 (Shankland, 1982, Haubold, 2024), the Great
Refractor with 80-cm and 50-cm lenses in 1899 for astrophotographic and visual works (Leibnitz Institute
for Astrophysics Potsdam, Forderverein GrolSer Refraktor Potsdam e.V.), and the Einstein Tower (Denker
et al., 2016, Denker, 2018). Please use this opportunity to talk with your fellow workshop attendees about
science in an informal setting.

Reference

Shankland, R. S. (1982), Michelson in Potsdam, Astron. Nachrichten, 303, 3-5.
https://articles.adsabs.harvard.edu/pdf/1982AN....303....3S

Leibniz Institute for Astrophysics Potsdam. https://www.aip.de/en/institute/locations/great-refractor/

Forderverein GroBer Refraktor Potsdam e.V. https://refraktor.aip.de/the-great-refractor/

Denker, C., Heibel, C., Rendtel, J., Arlt, K., Balthasar, H., Diercke, A., Gonzalez Manrique, S. J., Hofmann, A.,
Kuckein, C., Onel, H., Senthamizh Pavai, V., Staude, J., and Verma, M. (2016), Solar physics at the Einstein
Tower, Astron. Nachr., 337, 1105-1113. https://doi.org/10.1002/asna.21612442

Denker, C. (2018), The Einstein Tower in Potsdam, Final Report 2018, Leibniz Institute for Astrophysics Potsdam.
https://www.getty.edu/foundation/pdfs/kim/leibniz_institut_fur_astrophysik.pdf



Conference Dinner on 11 September 2026 (Friday) 7pm  The conference dinner will be held on
Friday after the formal workshop has finished. It will be held at a nearby Potsdam restaurant "Zum
Fliegenden Holldnder", Benkertstr. 5, 14467 Potsdam, Phone +49 331 60 12 77 50. The restaurant is
located at a walking distance of 1.2 km east from the conference hotel. This will be a chance to talk to
your fellow attendees but with a glass of wine or beer in your hand. The food, the first round of drinks
(beer, wine, soft drink, tea), and the bottles of water are included in the registration. Food preference (e.g.,
vegetarian) or dietary conditions (e.g., allergies) can be notified in the registration form.

Excursion on 12 September (Saturday) 9:15am There will be a special allday celebration and
excursion for the workshop guests. We will have a bus-and-boat trip in the city center of Berlin. The
excursion is organized by the tourist company "visit Berlin".

09:15 Meeting at the hotel entrance.

09:30 The bus departs the Maxx hotel in Potsdam.

10:30  Arrival in Berlin Kudamm. English-guided tour in Berlin "memory of wars" by bus.
12:30 Arrival in Berlin Friedrichstrasse. Lunch time.

14:45 Boat tour on the Spree river with coffee and cake.

16:00 End of boat tour. Return journey by bus

17:00 Arrival at the Maxx hotel in Potsdam.

20:00 Small celebration at the hotel lounge with beer (or soft drink) and snacks



The City Potsdam
1) Potsdam: the Prussian Monarchy, Friedrick the Great and Bach

Potsdam’s significance begins as a sanctuary of power and leisure. During the 18th and 19th centuries, it
served as the preferred summer residence for Prussian Kings and German Emperors, most notably
Frederick the Great. Seeking an escape from the formalities of the Berlin court, Frederick built Sanssouci
Park—a sprawling complex of palaces and vineyards intended to be a place sans souci (without a care).
This royal patronage transformed the city into a masterpiece of Baroque and Neoclassical architecture,
attracting the era’s leading philosophers and intellectuals, including Voltaire, who engaged in spirited
debates on reason and the nature of the physical world within the palace walls.

However, the Prussian elite did not just cultivate gardens; they cultivated the mind. By the late 19th
century, this royal retreat evolved into a premier hub for the Scientific Revolution. The monarchy’s
investment in prestige led to the establishment of the Telegrafenberg, an architectural and scientific
marvel that housed the world’s first astrophysical observatory. It was here that Hermann von Helmholtz
redefined our understanding of thermodynamics and Albert Einstein later sought a quiet refuge to
contemplate the curvature of spacetime. Einstein’s summer house in nearby Caputh became his own
"Sanssouci," a place where he could sail and think far from the noise of the city. Today, Potsdam remains
a city defined by this intersection of beauty and intellect. Walking through its streets, you move between
the UNESCO World Heritage palaces of the Hohenzollerns.

In May 1747, the halls of Sanssouci Park witnessed one of the most legendary encounters in musical
history. Johann Sebastian Bach, invited by the flute-playing King Frederick the Great, arrived at the royal
court to a greeting of "Gentlemen, old Bach is here!" The King challenged the maestro with a complex
"Royal Theme," requesting an impromptu fugue. Bach’s brilliant improvisation—and the subsequent
masterpiece it inspired, The Musical Offering (Musikalisches Opfer)—remains a testament to his genius.
Today, as you wander through the Music Room of Sanssouci Palace, you can still see the original
Silbermann piano (fortepianos) that Bach tested for the King, bridging the gap between the Baroque era
and the Enlightenment.

2) Birth Place of Modern Physics

For physicists, a journey to Potsdam is a pilgrimage to the roots of the Scientific Revolution. The
fundamental laws of nature were tested and redefined on Telegrafenberg. In 1847, Hermann von
Helmbholtz formulated the Law of Conservation of Energy (The First Law of Thermodynamics) while
working in the region, providing a bedrock principle for all of physics. The city’s reputation for precision
grew in 1881 when Albert A. Michelson conducted his first interferometer experiment at the Royal
Astrophysical Observatory; his "successful failure to detect the aether medium" became a foundational
pillar for the Special Theory of Relativity. By 1899, the site saw the inauguration of the Great Refractor,
then one of the world's most powerful tools for stellar spectroscopy.



Albert Einstein lived in Berlin from 1914 to 1932 and spent summers in Caputh (nearby Potsdam) from
1929 to 1932. Einstein worked closely with the institutes on Telegrafenberg. Karl Schwarzschild served
as Director of the Observatory from 1909 to 1916. In 1915, while stationed on the Eastern Front of WWI,
he found the first exact solution to the Einstein field equations. His work, now known as the
Schwarzschild metric, predicted the existence of the Schwarzschild radius and laid the mathematical
foundation for the study of Black Holes. This lineage of genius culminated in 1924 with the completion
of the Einstein Tower (Einsteinturm), a solar observatory built to empirically validate the General Theory
of Relativity by measuring gravitational redshift. From classical energetics to the horizon of black holes,
Potsdam has remained a sanctuary where theoretical genius meets experimental rigor.

The city also played a silent but pivotal role during the Cold War; while the world watched the "Bridge of
Spies," local researchers were laying the groundwork for the high-precision geodesy and atmospheric
science that now inform our climate models. Today, Potsdam remains a global powerhouse through the
Albert Einstein Institute (Max Planck Institute for Gravitational Physics), where the detection of
gravitational waves—the "ripples in spacetime"—is refined. By convening in Potsdam, you are not just
attending a conference; you are stepping into a legacy of intellectual bravery that spans from the classical
mechanics of the 19th century to the quantum frontiers of the 21st.

3) Potsdam 1945 and Cold War

Beyond its royal and scientific legacy, Potsdam served as the stage for the final act of World War II. In
the summer of 1945, the "Big Three"—Truman, Stalin, and Churchill (later Attlee) —gathered at
Cecilienhof Palace for the historic Potsdam Conference to negotiate the post-war order and the division of
Germany, effectively drawing the first lines of the Cold War. During the ensuing Cold War, Potsdam
became a frontier city; its Glienicke Bridge gained worldwide fame as the "Bridge of Spies," where the
East and West conducted high-stakes exchanges of captured agents under the shadow of the Berlin Wall.
While Cecilienhof is currently closed for extensive renovations (expected to last until 2027), the
surrounding Neuer Garten and the bridge itself remain powerful reminders of a world once partitioned by
ideology and physics alike.
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© N

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.
20.

21.

22.

23.
24.

Naoki Bessho (Univ. Maryland, MD, USA), Particle acceleration in shock-driven turbulence: roles of instabilities,
reconnecting/non-reconnecting current sheets, and magnetic islands

Jorg Biichner (TU Berlin, Germany), The decay of Alfvénic turbulence — from cascading down to dissipation at
kinetic scales

Horia Comisel (ISS, Bucharest, Romania), Wave cycles and instabilities at non-stationary quasi-perpendicular
collisionless shocks

Giuseppe Consolini (INAF, Rome, Italy), Magnetic and velocity gradient tensors approach to space plasma turbulence
Suman Dey (TU Braunschweig, Germany), Numerical simulations of astrophysically relevant pair beam

instabilities in a laboratory

Walter Gekelman (UCLA, CA, USA), Experiments on magnetic flux ropes

Tohru Hada (Kyushu Univ, Japan), Interaction between large amplitude upstream waves and the earth's bow shock
Maosheng He (National Space Sci Center, Beijing China), Abundant nonlinear interactions of atmospheric waves in
the middle and upper atmosphere: Two-dimensional spectral evidence and physical interpretation of bispectral analysis
Richard B. Horne (British Antarctic Survey), Is quasi-linear theory good enough for the radiation belts?

Masahiro Hoshino (Univ Tokyo, Japan), Plasma heating by magnetic reconnection and Alfvén waves in

collisionless shocks

Masatomi lizawa (TU Braunschweig, Germany), How AI learns multiscale coupling: The attention mechanism
Gurbax S. Lakhina (Mumbai, India), Electrostatic solitary waves in space plasmas

Quanming Lu (Univ Sci Tech China, Hefei, China), Chorus waves in the inner magnetosphere: 1D and 2D particle-in-
cell simlulations

Shuichi Matsukiyo (Kyushu Univ, Japan), Spatio-temporal resolution of ion-scale structures in magnetized

plasma shocks

George Morales (UCLA, CA, USA), A chaotic thermostat model for particle dynamics

Uwe Motschmann (TU Braunschweig, Germany), Beam instabilities: linear-mode picture and nonlinear wave
scenarios

Wolf-Christian Miiller (TU Berlin, Germany), The diversity of magnetohydrodynamic turbulence

Victor Muiioz (Univ Chille, Santiago, Chille), Complex networks approach to the study of space and astrophysical
phenomena

Yasuhito Narita (TU Braunschweig, Germany), First course in Artificial Intelligence (AI) for plasma physicists

Owen W. Roberts (Aberystwyth University, UK), MHD control parameters in the solar wind

Bruce T. Tsurutani (Pasadena, CA, USA), Nonlinear plasma wave and process observations concerning plasma
theories

Christian Vocks (AIP Potsdam, Germany), LOFAR observations of solar radio bursts and coronal turbulence

Zoltan Voros (IWF Graz, Austria), Multi-scale energy conversion hierarchy in collisionless plasmas

Nobumitsu Yokei (Univ Tokyo, Japan), Response-function formulation for (Hall-)magnetohydrodynamic turbulence

Cannot come but agreed to contribute to book chapters

Sandro Radicella (Spain), Al paradigm in space physics (ionosphere, magnetosphere, planets)

Michael Gedalin (Israel), Collisionless shock waves

Ivan Vasko (Univ Dallas, TX, USA), Current sheets in solar wind turbulence: Observations and models

Peter Yoon (Univ Maryland, MD, USA), Kinetic turbulence theory of aperiodic (Weibel) mode: A new type of
transverse mode turbulence in unmagnetized plasmas



