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We attended at a conference in 
Montréal, Canada 

       The International Conference on Spectral and High-Order Methods 
(ICOSAHOM) is a conference on numerics of differential equations. It 
took place in Montréal, Canada from July 13 - 18. Lisa Lechner and 
myself attended. Junming Duan also planned to attend, but was not 
granted a visa to enter Canada.  
    We had submitted a mini-symposium (which is a series of talks) 
on the Active Flux method. Our speakers were: Phil Roe, Rémi Abgrall 
(via Zoom),  Junming Duan (via Zoom), Maria Han Veiga, Lisa Lechner, 
Amelie Porfetye, Xianyi Zeng, and myself. In addition Lisa and myself 
gave a second presentation in another mini-symposium. All these talks 
were an opportunity to present recent progress that had been made in 
Active Flux, which was well received. 
     Discussions with other participants of the conference on 
related topics, meeting colleagues known from before and making new 
acquaintances all made this a worthwhile visit.  
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Mengni Li has been 
awarded a Humboldt 

fellowship  
  M e n g n i L i i s a 
m a t h e m a t i c i a n f r o m 
China. She obtained her 
P h D i n 2 0 2 2 f r o m 
Ts i n g h u a U n i v e r s i t y, 
Beijing, China. Her topic 
i s inverse scatter ing 
t h e o r y i n m a g n e t o -
hydrodynamics. For her 
papers see here. She is a 
lecturer at Southeast 
University in Nanjing, 

China. 
 She has now been awarded a 
fellowship by the Humboldt 

foundation to visit us in Würzburg. 
She plans to arrive later this year and 
stay for two years.  

Wasilij received a French 
ANR grant 

   W a s i l i j B a r s u k o w h a s a 
permanent research position with the 
CNRS in Bordeaux, France. He had 
applied for a research grant from the 
French Agence National de Recherche 
(ANR) called Involution preserving 
h i g h - o rd e r c o m p a c t n u m e r i c a l 
methods in multiple dimensions. 
   He has now been awarded the 
grant. It runs for four years with money 
for a PhD position plus one year of 
post-doc. 
   Congratulations, Wasilij! 

NEWSLETTER 
of the Work Group Mathematical Fluid Mechanics

Participants of our mini-symposium on Active Flux at the ICOSAHOM 2025 conference in Montréal. 
standing from l.t.r.: myself, Xianyi Zeng, Amelie Porfetye, Lisa Lechner, Maria Han Veiga.

sitting: Phil Roe, his wife Jacqui.

Mengni Li

https://icosahom2025.org/
https://www.mathematik.uni-wuerzburg.de/fluidmechanics/team/lisa-lechner/
https://junmingduan.github.io
https://ifm.mathematik.uni-wuerzburg.de/~klingen/index.html
https://orcid.org/0000-0001-5862-165X
https://www.math.u-bordeaux.fr/~wbarsukow/
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Upcoming scientific conferences 
Click on the links and check where you might want to participate. 

- July 28 - Aug. 1, 2025: Applied Inverse Problems 2025 (AIP 2025), in 
Rio de Janeiro, Brazil 

- Aug. 18 - December. 19, 2025: Kinetic Theory: Novel Statistical, 
Stochastic and Analytical Methods, at the Simons Laufer Mathematical 
Sciences Institute in Berkeley, California.  

- 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 Nicola De Nitti 

- Oct. 23 - 24, 2025: Women in PDEs in Karlsruhe, organized among 
others by Marlis Hochbruck 

-  Oct. 27 - 31, 2025: Numerical Methods for the Kinetic Equations of 
Plasma Physics (NumKin 2025), organized by Eric Sonnendrücker in 
Garching (near Munich) 

- November 17 – 20, 2025: SIAM Conference on Analysis of Partial 
Differential Equations (PD25), Pittsburgh, Pennsylvania, USA 

-  December 6 - 8, 2025: Workshop on Active Flux, in Shenzhen, China, 
organized by Rémi Abgrall and Alexander Kurganov 

-  March 23 - 27, 2026: Hyperbolic problems – a comprehensive 
approach, in Würzburg, Germany, organized by Wasilij Barsukow, Simon 
Markfelder, Marlies Pirner, Fritz Röpke, Emil Wiedemann 

-   March 30 - April 4, 2026: International Conference on high-order 
nonlinear numerical methods for evolutionary PDE (HONOM) in Trento, 
Italy, organized among others by Michael Dumbser 

-  May 25 - 29, 2026: 20th International Conference on Hyperbolic 
Problems (HYP2026): Theory, Numerics and Applications, in Stuttgart, 
Germany organized by Maja Lukacova und Christian Rhode 

-   Sept. 7 - 11, 2026: 12th International Conference on Numerical 
Methods for Multi-Material Fluid Flow (MultiMat 2026) at Biarritz, France, 
organized by Raphael Loubere and others 

-  mid June 2027: Numerical Methods for Hyperbolic Problems 
(NumHyp 2027), in Verona 2027 organized by Elena Gaburro 

James Nguyen submitted his Bachelor thesis 
      
   James Nguyen has submitted his Bachelor thesis on the 
Riemann Problem for gas dynamics. Writing down the formulas for all 
possible solutions takes many pages. Below one sees one possible 
solution. 
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News about a papers: 
Paper by Wasilij Barsukow, 

Lisa Lechner and others 
submitted 

      The article W a s i l ĳ B a r s u k o w , 
Christian Klingenberg, Lisa Lechner, Jan 
Nordström, Sigrun Ortleb, Hendrik 
Ranocha: “Stability of the Active Flux 
Method in the Framework of Summation-
by-Parts Operators” has been submitted 
to a journal.  
   For a given PDE one typically 
determines the change of energy in time 
by multiplying the PDE by the solution, 
integrat ing over space and then 
i n t e g rat i n g b y p a r t s . D o i n g t h e  
analogous th ing for a numerical 
discretization of a PDE (doing summation 
by parts) has been achieved for the first 
time in this paper for the Active Flux 
method. Whereas on the PDE level the 
energy norm typically is the  - norm, 
finding the right norm for Active Flux was 
quite tricky.  

Paper with Yunguang Lu 
et. al. accepted 

  The article J.J. Chen, Q.Q. Fang, C. 
Klingenberg, Y.-G. Lu, X.X. Tao, N. Tsuge: 
"Global L∞ Entropy Solutions to System of 
Polytropic Gas Dynamics with a Source", 
Journal of Differential Equations (2025) 
has been accepted for publication by the 
Journal of Differential Equations.  
  Proving existence of weak solutions 
to systems of conservation laws in one 
space dimension can be challenging. 
Even if one finds approximations to the 
solution that lie in a compact set, a 
convergent subsequence will only lead to 
a measure valued solution. Proving that 
this limit actually is a weak solution has 
been achieved for the system of 
equations given in this paper. 
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Figure 2: Change of the discrete energy →𝐿𝐿𝐿→2
𝑀

= 𝐿𝐿𝐿
𝑁

𝑀𝐿𝐿𝐿 compared to the initial energy. For the central
version, we use the diagonal mass matrix (3.4); for the upwind version, we use the pentadiagonal
(up to boundary terms) mass matrix (3.18) with 𝑂

𝑃
= 1.

The results are shown in Figure 2. In accordance with the theory, the energy is conserved up to
roundo! errors for the central version while the upwind version results in energy dissipation. All
Julia [10] code and instructions required to reproduce these numerical experiments are available
in our reproducibility repository [9]. We used CairoMakie.jl [14] to create the figures.

6. Nullspace consistency of the Active Flux upwind SBP operator

An additional property of the Active Flux di!erence operators which is not directly related to their
upwind SBP property is nullspace consistency. This property is interesting on its own merit since
it transfers an additional algebraic property from the continuous to the discrete setting. Nullspace
consistency is a rather recently studied mimetic property in the context of derivative operators and
numerical methods for PDEs. It signifies that the nullspace of the continuous operator is correctly
transferred to its discrete counterpart. In the context of SBP schemes, this concept was first
introduced in [59], connected to the investigation of convergence rates of FD schemes. According
to the definition of nullspace consistency, for a nullspace-consistent finite di!erence operator 𝑄

𝑅

approximating the continuous operator 𝜑𝑅

𝑆
, the kernel of 𝑄

𝑅
can be mapped one-to-one to the

kernel of 𝜑𝑅

𝑆
. In the context of periodic problems such as those studied in this work, nullspace

consistency means that the creation of spurious modes within the discrete solution is prevented.
The following lemma shows that upwind Active Flux di!erence operators are nullspace consistent.
Lemma 6.1. The Active Flux di!erence operators 𝑄↑ and 𝑄+ are nullspace-consistent, i.e., 𝑄±𝐿𝐿𝐿 = 000 ↓↔
𝐿𝐿𝐿 ↗ 111.

Proof. Due to symmetry, it is su"cient to consider 𝑄↑ as the proof for 𝑄+ follows analogously. The
nullspace of the linear continuous operator 𝜑

𝑆
consists of the functions constant in 𝑆. Thus, we

require that the only vectors 𝐿𝐿𝐿 satisfying 𝑄↑𝐿𝐿𝐿 = 000 are the constants 𝐿𝐿𝐿 = 𝑇111.
Obviously, all vectors of the form 𝐿𝐿𝐿 = 𝑇111 satisfy 𝑄↑𝐿𝐿𝐿 = 000. It remains to show that all the vectors

𝐿𝐿𝐿 with 𝑄↑𝐿𝐿𝐿 = 000 are of the form 𝐿𝐿𝐿 = 𝑇111. Then, all vectors in the nullspace of 𝑄↑ have a counterpart
in the nullspace of 𝜑

𝑆
. The linear di!erence scheme resulting from the condition 𝑄↑𝐿𝐿𝐿 = 000 is

↘𝑈 : ↑𝐿
𝑈↑ 1

2
+ 𝐿

𝑈+ 1
2
= 0,

↘𝑈 : 2𝐿
𝑈↑ 1

2
↑ 6𝐿

𝑈
+ 4𝐿

𝑈+ 1
2
= 0.

From the first equation, we obtain the existence of a constant 𝑇 ≃ R such that 𝐿
𝑈+ 1

2
= 𝑇 is constant

for all 𝑈. Inserting this into the second equation then yields 𝐿
𝑈
= 𝑇 for all 𝑈, i.e., 𝐿𝐿𝐿 = 𝑇111. ⊋
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Here you see numerical evidence of what was proven in the 
above  paper:   ,  where  the  subscript  M 

indicates the new norm one has to find for Active Flux.  In 
this  figure  the  change  of  the  discrete  energy  over  time 
compared to the initial energy can be seen. 

d
d t

∥u∥2
M ≤ 0

42 The Riemann Problem for the Euler Equations for ideal gases
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Figure 3.4: Constant velocity u→ and pressure p→ across the contact wave. Contact discontinuity
with SM = u→.

Left Shock

For a left shock (Fig. 3.3), the relative velocities are

ûL = uL ↑ SL , û→ = u→ ↑ SL , ŜL = SL ↑ SL = 0 . (3.4)

We are left with !F̂ = 0 in the Rankine–Hugoniot conditions because ŜL!Û = 0.

ωLûL = ω*Lû→ , (3.5)
ωLû

2

L
+ pL = ω*Lû

2

→ + p→ , (3.6)
ûL(ÊL + pL) = û→(Ê*L + p→) (3.7)

Further calculations based on these conditions (Section 3.1.3 of Chapter 3 by Toro), using
the total energy E (1.34) and the calorically ideal gas EOS (1.35) again give us an equation
for the density ω*L.

ω*L = ωL




p→
pL

+ ω↑1

ω+1

ω↑1

ω+1

p→
pL

+ 1



 (3.8)

We closely follow Section 4.2.1 of Chapter 4 by Toro and fill in some intermediate steps.

The mass flux (3.5) is
QL ↓ ωLûL = ω*Lu→ (3.9)

and Eq. (3.6)
(ωLûL)ûL + pL = (ω*Lû→)û→ + p→ . (3.10)

We insert (3.9) into (3.10) and solve for QL.

QL = ↑
p→ ↑ pL

û→ ↑ ûL

(3.11)
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