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Guests in 2025 
    
   This year 2024 we had seven academic guests visiting our 
workgroup: Constantine Dafermos, Daniel Butros, Philippe Helluy, 
Praveen Chandrashekar, Marlies Pirner, Hyunju Kwon and Wasilij 
Barsukow.  
   For next year I have invited a number of guests, all of whom 
agreed to come, albeit some without a fixed date. They are: 
     - Michael Dumbser (Trento, Italy) plans to visit for a week in  
spring. He works on numerics of conservation laws. Elena Gaburro is 
one of his students. 
   - Lukas Einkemmer (Innsbruck, Austria) plans to visit for a few 
days in spring. He works on scientific computing, numerical analysis, 
and plasma physics. Lena Baumann and myself collaborate with him 
on the efficient dynamical low rank numerical method for kinetic 
equations.  
   - Mengni Li (Nanjing, China) plans to visit for a month late April  
into May. She obtained her PhD in 2022 at Tsinghua University, 
Beijing, China. She works on the theory of nonlinear wave equations.  
   - Praveen Chandrashekar  (Bangalore, India) plans to visit for 
a some weeks sometime in May/June. He works on numerics of 
conservation laws. Yu-Chen Cheng / Lisa Lechner and myself work 
with him on central schemes for MHD / the Active Flux method.  
   - Jan Nordström (Linköping, Sweden) plans to visit May 25 - 
June 7. He is an expert on the analysis of numerical scheme, for 
example for obtaining energy estimates for discretizations of 
conservation laws.  
  - Wasilij Barsukow (Bordeaux, France) plans to visit for a week 
in fall. Lisa Lechner and Junming Duan have an ongoing project with 
him on the Active Flux method.  
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Paper with Kathrin 
Hellmuth accepted 

  The paper Kathrin Hellmuth, 
Christian Klingenberg, Qin Li, Min Tang: 
"Reconstructing the kinetic chemotaxis 
kernel using macroscopic data: well-
posedness and ill-posedness" has been 
accepted for publication in the SIAM 
Journal on Applied Mathematics.  
  The inverse problem for the 
kinetic chemotaxis equations is studied 
numerically. Also its sensitivity to the 
measured data is considered.  

Lena Baumann 
submitted paper 

  The paper Lena Baumann, Lukas 
Einkemmer, Christian Klingenberg, Jonas 
Kusch: "A stable multiplicative dynamical 
low-rank discretization for the linear 
Boltzmann-BGK equation" has been 
submitted to a journal.  
  The numerical dynamic low rank  
approach (DLRA) is applied to a linear 
kinetic equation and stability shown under a 
CFL condition. The DLRA is shown to be 
computationally more efficient. 
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Fig. 2: (Marginal) loss functions C(K) for R = 20: For a fixed r ∈ {2,9,13,15}, we
plot C as a function of Kr with all Ks≠r set to be the ground-truth (K⌐)s.

deployed when necessary. Also, when a compatible solver [4] for the adjoint equation
625

exists, these pairs of solvers can readily be incorporated in the inversion setting.
626

All subsequent experiments were conducted with noise free synthetic data yl =
627

Ml(K⌐) that was generated by a forward computation with the true underlying pa-
628

rameter K⌐.629

5.1. Illustration of well-posedness. In Section 4, it was suggested that a
630

specific design of initial data and measurement mechanism can provide a successful
631

reconstruction of the kernel K, and that the loss function is expected to be locally
632

strongly convex. We observe it numerically as well. In particular, we set R = 20 and
633

use Gaussian initial data, and plot the (marginal) loss function in Figure 2. Figure
634

3 depicts the convergence of some parameter values Kr(v, v′) in this scenario against
635

the corresponding loss function value. An exponential decay of the loss function, as
636

expected from theory [42, Th.3], can be observed.637

This manuscript is for review purposes only.

The loss function   for numerically solving the inverse problem for 

one coefficient is shown. The measured data is chosen such that   is 

convex near its minimum.

𝒞
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6.3. 2D Beam

As a second two-dimensional test example we consider a beam in the spatial domain D = [→5, 5] ↑ [→5, 5]
starting at (0, 0) in the middle of the spatial plane and moving to the bottom left. The initial values are
given by
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where ϑIC = 0.01 and C is a normalization constant such that 1
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beam velocity vbeam is set to vbeam =
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and the collisionality to ϑ = 1.5. The initial rank is given as

r = 20. Computations are performed on a spatial grid with Nx1 = 128 grid points in x1 and Nx2 = 128 grid
points in x2. For the velocity grid we choose Nv1 = 32 grid points in v1 and Nv2 = 32 grid points in v2. As be-
fore, this leads to a time step size of !t = CFL·!x

11 with a CFL number of CFL = 0.7. Figure 7 compares the
density ω(t, x) at di”erent times up to tEnd = 3.0, computed with the full solver (Mg (reference)) and the re-
duced DLRA scheme with rank 2r (Mg DLRA). At all displayed time steps the DLRA solution resembles the
solution of the full system. In Figure 8, the evolution of the rank in time is shown. We use a tolerance param-

Figure 7: Numerical results for the density ω(t,x) of the 2D beam test problem at time t = 0 (first column), t = 1 (second
column), t = 2 (third column, and t = 3 (fourth column), computed with the full solver (Mg reference)) (first row) and the
reduced DLRA scheme (Mg DLRA) (second row).

eter of ϖ = 10→4
↓!↓2 and allow a maximal rank of 200. Due to the choice of ϑ the solution of the problem is

not low-rank. For this reason, we observe an increasing of the rank up to the maximal allowed value. Also, the
norm ↓f↓
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is depicted over time. It decreases continuously, matching our theoretical considerations. Fur-
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Due to the high rank, the running time of the DLRA scheme compared with the full solver is slightly in-
creased. This example illustrates the relation between the choice of ϑ and the low-rank structure of the
solution. It is expected that for larger values of ϑ the solution becomes low-rank and hence the computational
benefits of the DLRA scheme are enhanced.
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Praveen

Jan Nordström

Numerical results for the density 
ρ(t,x) of a 2-dimensional beam test 
problem for the linear BGK kinetic 
equation. Above is a reference 
solution, below the solution 
computed with the DLRS 
algorithm. 

https://ifm.mathematik.uni-wuerzburg.de/~klingen/ewExternalFiles/HellmuthKlingenTangQin_2023.pdf
https://ifm.mathematik.uni-wuerzburg.de/~klingen/ewExternalFiles/HellmuthKlingenTangQin_2023.pdf
https://ifm.mathematik.uni-wuerzburg.de/~klingen/ewExternalFiles/HellmuthKlingenTangQin_2023.pdf
https://ifm.mathematik.uni-wuerzburg.de/~klingen/ewExternalFiles/HellmuthKlingenTangQin_2023.pdf
https://www.siam.org/publications/siam-journals/siam-journal-on-applied-mathematics/
https://www.siam.org/publications/siam-journals/siam-journal-on-applied-mathematics/
https://ifm.mathematik.uni-wuerzburg.de/~klingen/ewExternalFiles/BaumannEinkemmerKlingenbergKusch2024-1.pdf
https://ifm.mathematik.uni-wuerzburg.de/~klingen/ewExternalFiles/BaumannEinkemmerKlingenbergKusch2024-1.pdf
https://ifm.mathematik.uni-wuerzburg.de/~klingen/ewExternalFiles/BaumannEinkemmerKlingenbergKusch2024-1.pdf
https://ifm.mathematik.uni-wuerzburg.de/~klingen/index.html
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Upcoming scientific conferences 
Click on the links and check where you might want to participate. 

- Dec. 2 - 4, 2024: 19th MHD days 2024 in Potsdam, Germany, organized 
by Rainer Arlt 

- Dec. 9 - 11, 2024: XVIII "Würzburg" Winter Workshop on Stellar 
Astrophysics 2024, in Heidelberg, organized by Fritz Röpke 

- Dec. 16 - 20, 2024: 14th AIMS conference on differential equations, in 
Abi Dhabi, UAE, organized by the American Institute of Mathematical 
Sciences (AIMS) 

 

- March 3 - 7,  2025: SIAM Conference on Computational Science and 
Engineering (CSE25), in Fort Worth, Texas, USA 

- March (~ 2 days): Annual Meeting of the DFG Priority program on 
Hyperbolic equations, in Darmstadt, organized by Martin Oberlack 

- June 9 - 13, 2025: Numerical methods for hyperbolic problems 2025 
(NumHyp25), in Darmstadt, organized by Jan Giesselmann and others 

- June 24 - 27, 2025: 30th Biennial Conference in Numerical Analysis in 
Glasgow, organized by persons from the University of Strathclyde, 
Glasgow 

- July 13 - 18, 2025: International Conference on Spectral and High-
Order Methods (ICOSAHOM), in Montreal, Canada 

- Sept. 1 - 5, 2025, European Conference on Numerical Mathematics and 
Advanced Applications (ENUMATH 2025) in Heidelberg, organized by 
Barbara Wohlmuth among others 

- Sept. 14 - 20, 2025: Hirschegg Workshop, in the Kleinwalsertal, Austria,  
organized by Ferdinand Thein and Gerald Warnecke 

- Sept. 24 - 26, 2025: Workshop on Hyperbolic Problems, in Nürnberg, 
organized by Emil Wiedemann and others 

- one week in Nov. 2025: SIAM Conference on Analysis of Partial 
Differential Equations (PD25), somewhere in the USA 

- sometime in 2026: Finite Volume and Complex Applications 11, in 
Münster, Germany 
- 2nd half of July, 2026: 20th International Conference on Hyperbolic 
Problems: Theory, Numerics and Applications, in Stuttgart, Germany 

The lectures in my student seminar this winter 
semester 2024/25 

   Every semester I run a literature seminar for Bachelor and Master 
students. This semester there will be 11 talks. You can find them listed 
here (scroll down).  
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Paper with Luis Kaiser 
accepted 

   The paper Luis Kaiser, Richard Tsai, 
Christian Klingenberg: “Efficient Numerical 
Wave Propagation Enhanced by an End-to-End 
Deep Learning Model" has been accepted in 
Proceedings of 'Numerical Mathematics and 
Advanced Applications (ENUMATH 2023)', 
Lecture Notes in Computational Science and 
Engineering (Springer Verlag). 
  When solving seismic inverse problems 
the need for very efficient solvers for the wave 
equation with varying wave speed is 
important. For this we present an efficient 
machine learning algorithm. 

Upcoming conferences 
  Here is a list of upcoming workshops 
and conferences that are new my list: 

 -  annual  meeting  of  the  DFG 
hyperbolic  priority  program  i n 
March 2025 for two days, in Darmstadt. 
Lisa Lechner, Wasilij Barsukow and myself 
are part of this DFG priority program.  

 -  3 0 t h  B i e n n i a l  Nu m e r i c a l 
Analysis, June 24 - 27, 2025 in Glasgow. 
I have not attended a previous meeting 
of this biennial conference.  

 -    E u ro p e a n  Co n f e re n ce  o n 
Nu m e r i c a l  Ma t h e m a t i c s  a n d 
Advanced  Applications  (ENU-
MATH  2025), Sept. 1 - 5, 2025, in 
Heidelberg. The paper with Luis Kaiser 
above was accepted for the proceedings 
of the last one of this series of biennial 
conferences.  

 - Wo r k s h o p  o n  Hy p e r b o l i c 
Problems, Sept. 24 - 26, 2025, in 
Nürnberg, organized by Emil Wiede-
mann. This will be a meeting on theo-
retical questions for multi-dimensional 
conservation laws.  

On the left, one sees the irregular distribution of wave speed in a 2-dim 
domain. In the right two panels are the solution of the wave equation in 
such a domain, first using an efficient neural network, then the solution 
on a very fine grid, which takes much longer to compute. 

https://ifm.mathematik.uni-wuerzburg.de/~klingen/ewExternalFiles/KaiserTsaiKlingenberg2024.pdf
https://ifm.mathematik.uni-wuerzburg.de/~klingen/ewExternalFiles/KaiserTsaiKlingenberg2024.pdf
https://ifm.mathematik.uni-wuerzburg.de/~klingen/ewExternalFiles/KaiserTsaiKlingenberg2024.pdf
https://meetings.aip.de/event/1/overview
https://wsa.h-its.org
https://wsa.h-its.org
https://www.aimsconference.org/conferences/2024/index.html
http://www.aimsciences.org
http://www.aimsciences.org
https://www.siam.org/conferences/cm/conference/cse25
https://www.siam.org/conferences/cm/conference/cse25
https://numhyp25.sciencesconf.org/?lang=en
https://naconf.org.uk
https://icosahom2025.org/
https://icosahom2025.org/
http://www.enumath2025.eu
http://www.enumath2025.eu
http://www.enumath2025.eu
https://ifm.mathematik.uni-wuerzburg.de/~klingen/teaching.html
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