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We wish all readers a happy New Year 2026!

1 PCUM 2025 at CERN

The Pencil Code User Meeting (PCUM) 2025 was a
great success combining both a school on early Uni-
verse physics and gravitational waves. (first week,
October 20–24) and the actual user meeting (second
week, October 27–31); see https://indico.cern.ch/
event/1548935/ for the program, group photos, slides
of the talks, and their recordings. CERN provided a
scenic setting for this event; see Figure 1. On the tech-
nical side, one of the insights from the meeting con-
cerned the “Merge branch 'master'” commits; see §3
below.

Figure 1: View from the lecture room at CERN to-
ward the mountains to the left of Mont Blanc.

2 PCUM 2026 in Alicante

The 22nd PCUM will be organized by Clara Dehman
at the University of Alicante, Spain; see Fig-
ure 2. A poll to determine the preferred week
for the meeting is currently open; interested par-
ticipants are kindly invited to cast their vote at
the following link: https://docs.google.com/forms/d/e/

1FAIpQLSddf3fDBfNivf9afTM37StIBoiEpTRwgNWvF1EQqcuzEZOS-A/

viewform?usp=header. Further details regarding the sched-
ule will be communicated later. If there are questions,
please check with Clara <clara.dehman@ua.es> via
email.

3 Linear History and Git Usage

During the last PC user meeting it was unanimously
decided by the participants that we like to preserve the
linear commit history in the PC repository’s Master

branch. The PC steering committee was tasked to ob-
tain more feedback on how to implement this from the
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Figure 2: Poster ad of the 22nd PCUM at the University of Alicante, Spain. The time is still to be decided.
Photo credit: University of Alicante webpage and GetYourGuide.

whole community. In the following, we reproduce those
views.

3.1 By Philippe Bourdin

<Philippe.Bourdin@oeaw.ac.at>

received 28 December 2025

Options to prevent Merge branch ‘Master’ com-
mits are: 1) on the server, 2) on the user’s local check-
outs, or 3) make only suggestions to users. Possible
mechanisms we found on the internet so far would
only check the text of the commit message, which we
consider insufficient because users could change that
text easily. GitHub seemingly offers such a prevention
mechanism, where we do not know how this is imple-
mented and if it could be tricked by altering the commit
message.

The root cause of the issue is that someone executed
a git pull without rebasing while there are remote
changes and local commits. This is very often the
case in a busy repository like ours. In principle, an al-
ternative to git pull --rebase is to use git fetch

and git rebase origin/master instead. There are

lengthy discussions on the internet about this1,2. We
will not go into more detail here.

Looking at Fig. 3, another issue here is that git

blame would erroneously indicate that Matthias is
now the author of many lines in those files that were
originally written by Fred and Axel in our example,
which makes tracing these changes unnecessarily dif-
ficult. The reason is that basically Matthias com-
mitted Fred’s and Axel’s changes again in Matthias’
own Merge branch ‘Master’ commit, of which he is
of course the committer but not the original author.
This problem scales with the length of the deviating
history.

This whole topic has nothing to do with Subver-
sion or the subgit software synchronizing our GIT
and SVN repositories that live fully independently on
our server. Instead, the problem exists purely in GIT
alone in the sense that a previously linear history of
the master branch appears to be rewritten and the
local master branch relocated to a so-called ‘anony-

1https://stackoverflow.com/questions/292357/

what-is-the-difference-between-git-pull-and-git-fetch
2https://longair.net/blog/2009/04/16/

git-fetch-and-merge/
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Figure 3: History graph of 15th of October 2025 as shown by GitHub network. From top: a) point of divergence,
b+c) linear history of commit 1+2 in the original remote ‘Master’, d) a commit in Matthias’ local ‘Master’,
and finally e) erroneous merge is pushed and marks Matthias’ local history now as the new linear history of
the remote ‘Master’. The green and black lines indicate the linear history of the remote ‘Master’ branch in its
original and latest state, respectively. The blue line is from a remote branch that is not relevant here.

mous’ branch when the Merge branch ‘master’ hap-
pens; see Fig. 3.

This relocation of some commits to an anonymous
branch makes it particularly difficult for SVN users to
find these commits, even though they are stored in the
shelves branch of SVN that is explicitly created for
the anonymous GIT commits – which can still be in-
spected with a checkout of all branches like this:

svn co https://pencil-code.org/svn/ pc-all

cd pc-all

svn log

My personal opinion is that the behavior of git pull

not rebasing by default is a debatable design feature
of GIT – actually, I would recommend not to use git

pull at all. This is also the opinion of many com-

mentators on the internet discussion in response to the
links above. If we can, we should prevent users from
making this mistake by all means possible: technical
means on the server, on the user’s local checkout, and
with documentation.

3.2 By Illa R. Losada

<illa.rivero.losada@gmail.com>

received 26 December 2025

During the Pencil Code User Meeting 2025, we dis-
cussed at length recurring problems related to non-
linear Git history on the master branch, in particular
commits of the form Merge branch ‘master’.

Such commits are not inherently wrong in Git, nor
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are they necessarily the result of deliberate misuse. In
many cases, they are produced automatically by Git
when running a plain git pull, which by default per-
forms a fetch followed by a merge. If this command
is executed on a branch that has local commits and
has diverged from the remote, Git will create a merge
commit without the user explicitly intending to merge
branches.

This behavior can occur in any pure Git environ-
ment. However, its consequences are significantly am-
plified in our repository setup, which accepts both Git
and SVN commits. Git represents history as a directed
acyclic graph (DAG), while SVN enforces a linear re-
vision history. When a large or unintended Git merge
is mirrored through the Git–SVN bridge, the result-
ing linearization can obscure ancestry, reintroduce out-
dated snapshots, and make recovery difficult or impos-
sible.

As a concrete example, consider commit 60cf8c763.
This commit merged a branch last updated in 2017
(commit 316e7d608) into the then-current master

(commit eff679045). The merge was performed using
a simple git pull by a user on the old branch, result-
ing in a single merge commit with the auto-generated
message:

Merge branch ’master’ of

https://github.com/pencil-code/pencil-code

Because the local branch had diverged from master

for two years, Git attempted to reconcile two vastly
different trees. This resulted in a merge commit af-
fecting 1,415 files, with over 150,000 lines added and
91,000 lines removed. While technically valid from
Git’s perspective, this commit effectively reintroduced
or deleted large portions of repository history, creating
significant disruption and making subsequent merges
more error-prone.

This example demonstrates that:

• Long-lived branches or edits on a very old check-
out, combined with plain git pull, can produce
massive, unintended merge commits.

• Auto-generated merge messages such as Merge

branch ’master’ ... are a warning sign of such
operations.

• Even without --force pushes or rebase, repos-
itory history can be disrupted in ways that are
difficult to undo.

• Hybrid Git+SVN servers exacerbate the risks be-
cause Git and SVN handle branching, merges,
and history differently, making the consequences
of large unintended merges significantly more se-
vere.

In a standard Git environment, each merge commit
records its full ancestry as part of Git’s directed acyclic
graph (DAG). Even after a large or unintended merge,
both parent histories remain intact and inspectable,
making such events visible and, in most cases, recover-
able using standard Git tools (e.g., inspecting parents,
reverting merges, or reconstructing history). When the
same merge is mirrored into an SVN repo, this DAG
structure must be flattened into SVN’s strictly linear
revision model. As a result, parent relationships are
lost, merge semantics are discarded, and the commit
appears in SVN as a single large linear change. This
loss of structural information makes it difficult to de-
termine the origin of changes, complicates reverts or
bisection, and significantly hampers recovery.
The meeting consensus was that the primary miti-

gation should be clear guidance and documenta-
tion, rather than relying solely on technical enforce-
ment mechanisms. Contributors are strongly encour-
aged to:

• use git pull --rebase instead of plain git

pull,

• avoid merge commits on the master branch unless
explicitly intended,

• use SVN directly if you are not familiar with Git’s
subtleties described in this newsletter.

These recommendations, along with a detailed expla-
nation of the underlying problem, are now documented
in the Pencil Code Read the Docs pages:

• History Rewriting Hazard (Git + SVN Server)

• Git on an SVN-Backed Server: A Post-Mortem

Community feedback is always welcome, especially
regarding additional safeguards or workflow improve-
ments. However, until reliable server-side blocking
mechanisms are identified, the current emphasis is on
informed and careful usage.
Users are therefore encouraged to read the documen-

tation carefully and to follow the recommended work-
flows when contributing to the Pencil Code repository.3

3Note added by Matthias: As a technical measure for avoiding
git pull to act without rebasing, applying source sourceme.sh
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Figure 4: Code coverage report for the Fortran source files.

4 Code coverage reports

by G. Kishore, Inter-University Centre for
Astronomy & Astrophysics, Pune, India
<am25r009@smail.iitm.ac.in>

received 29 December 2025

We now have the ability to generate code coverage
reports for both the Fortran and Python parts of the
code. This allows one to view which functions/lines in
a particular source code file are covered by the current
set of tests.

4.1 Fortran

Make sure that lcov is installed,4 and run

pc_auto-test -C --max-level=3 --coverage

pc_codecov --output-dir lcov_html

To view the code coverage report, open
lcov html/index.html in your web browser.

4.2 Python

Make sure you have a Python interpreter in your PATH
and that the tox Python package (version >= 4) is
installed.

python/tests/test-python-modules.py --full

now sets in .git/config

[pull]

rebase = true

and warns about rebase = false settings in branch-specific en-
tries.

4use sudo apt install lcov for ubuntu

Figure 5: Code coverage report for a single Fortran
source file.

will then run the Python tests and generate a HTML
report, report.html. This report will contain a link
to a code coverage report for Pencil’s Python module.

5 Python Postproc Meetings

by Illa R. Losada <illa.rivero.losada@gmail.com>

received 26 December 2025

During the last Pencil Code User Meeting at CERN
(see Sec. 1), we decided to resume periodic meetings
focused on the development and usage of Python as a
postprocessing tool for the Pencil Code.

Full information about past meetings, decisions, out-
comes, and upcoming sessions can now be found on the
Python Postprocessing Meetings page.

5

https://pencil-code.readthedocs.io/en/latest/python-meetings/python-index. html


Figure 6: HTML report for the Python tests

Figure 7: Code coverage report for a single Python
source file.

As a follow-up, the first Python postprocessing meet-
ing was held on Nov 26. During this meeting, the group
discussed the meeting format and schedule, agreeing
to hold Python postprocessing meetings every two
months with rotating organizers. Key topics included
testing and automated code checks, library installa-
tion via pip, updating and centralizing tutorials in
ReadTheDocs, and improving real-time simulation vi-
sualization in Jupyter notebooks. Several action items
were assigned, such as uploading Pencil Code Python
as a pip package, enhancing documentation, and stan-
dardizing data formats.

The next meeting is planned for January (exact date
TBD). We encourage all members of the Pencil Code
community to participate, contribute ideas, and share
experiences with Python postprocessing.

6 New ReadTheDocs Additions

by Illa R. Losada <illa.rivero.losada@gmail.com>

received 26 December 2025

The Pencil Code ReadTheDocs pages have re-
cently been expanded with several autogenerated sec-
tions directly extracted from the source code, providing
comprehensive reference material for developers and
users alike.

• Fortran Modules: Description of all Fortran
files with filtering options for easy navigation. See
the full list at

Fortran Modules.

• Startup and Run-time Parameters: Detailed
list of parameters with their placement in config-
uration files (e.g., start.in, run.in, print.in),
the associated module, default values, and descrip-
tions if available, with filtering options for quick
lookup, see:

Startup and Run-time Parameters.

• Boundary Conditions: Description of available
boundary conditions per module, with explana-
tions of their meaning and usage, see

Boundary Conditions.

• Bin Scripts: List of executable scripts in the bin
directory, with short descriptions of their function-
ality, see

Bin Scripts.

Additionally, the Scientific Usage of the Pencil
Code document has been added, partly autogenerated
to catalog publications making use of the code. The
page includes references to journal articles and confer-
ence proceedings, classified by year and research topic.
The primary applications lie in astrophysics, with ad-
ditional work in meteorology and combustion. Explore
the page here: Scientific Usage of the Pencil Code.
For guidance on how to add citations in the docu-

mentation, see the separate guide at Adding Citations.
These additions make it significantly easier for users

to explore the code structure, runtime options, and
scientific impact of Pencil Code.

7 PCUM25 developments

Already during the first coding session, a
new dark matter autotest was constructed
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Figure 8: First Pencil Code dark matter trial during
the coding session on the Monday of week 2.

based on Wlad’s earlier sample called
2d-tests/selfgrav-shearwave-dust-par. All
that needed to be done was to include a scale factor
a(t) on the rhs of the Poisson equation, expressed
in supercomoving coordinates as indicated by tildes,
which now reads5

∇̃2ϕ̃ = 6a

(
ρ̃tot
ρ0

− 1

)
. (1)

The result shown in Figure 8 looks impressive for a first
trial.

8 Relevant job opportunities

8.1 PhD at Hamburg Observatory

We are looking for a PhD student to work on Pen-
cil Code star-in-a-box simulations of intermediate
mass stars in the pre-main sequence phase as a part
of the DFG project “Fossil fields in Ap/Bp stars: an
origin from star formation and protostellar evolution”
in Hamburg Observatory. The project is an interna-
tional collaboration involving Robi Banerjee (Hamburg
Observatory), Dominik Schleicher (Sapienza Univer-
sity, Rome), Petri Käpylä (Institute for Solar Physics,

5see Martel, H. & Shapiro, P. R., “A convenient set of comov-
ing cosmological variables and their application,” Month. Not.
Roy. Astron. Soc. 297, 467–485 (1998).

Freiburg), and Daniele Galli (INAF Astrophysical Ob-
servatory of Florence). The PhD candidate will work
in Hamburg where Prof. Banerjee will act as the formal
supervisor, but the project entails collaboration with
and visits to all of the participating institutes. We ask
the senior members of the Pencil Code community to
distribute the news to potentially interested students
especially if they already have experience in using the
code. Interested students should contact Petri Käpylä
(<pkapyla@leibniz-kis.de>) for more details.

8.2 COSMOMAG postdoc positions

Four postdoc positions are available, with deadline
20 January: two at CERN and LPENS, and two at
Nordita:

1. https://inspirehep.net/jobs/3094257

2. https://inspirehep.net/jobs/3094314

We would be grateful if you could forward this an-
nouncement to potentially interested candidates. For
details regarding the COSMOMAG project, see https:
//cosmosimfrazza.eu/cosmomag.

9 Announcements

During 12–23 January 2026, there will be the
Nordita Winter School 2026, which is on Cosmo-
logical Magnetic Fields: Generation, Observation,
and Modeling; see https://indico.fysik.su.se/

event/8554/. While the deadline has now passed,
there is still the possibility of online participation
via zoom on https://stockholmuniversity.zoom.

us/j/62081336983. The second week will feature
lectures and exercises involving the Pencil Code.
Teaching material is currently being assembled under
the link https://norlx65.nordita.org/~brandenb/

teach/PencilCode/COSMOMAG2026/.

10 Papers since Sept 2025

As usual, we look here at new papers that make
use of the Pencil Code. Since the last newsletter
of August 2025, six new papers have appeared on
the arXiv, plus nine others, some of which had
been just preprints and now have been published
with a journal reference on ADS. We list both
here, altogether 15. A browsable ADS list of all
Pencil Code papers can be found on: https:

//ui.adsabs.harvard.edu/public-libraries/
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iGR7N570Sy6AlhDMQRTe_A. If something is missing
in those entries, you can also include it yourself in:
https://github.com/pencil-code/pencil-code/

blob/master/doc/citations/ref.bib, or oth-
erwise just email brandenb@nordita.org. A
compiled version of this file is available as
https://github.com/pencil-code/website/blob/

master/doc/citations.pdf, where we also list a
total of now 136 code comparison papers in the last
section “Code comparison & reference”. Those are not
included in our list below, nor among the now total
number of 764 research papers that use the Pencil
Code.
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This Pencil Code Newsletter was edited by
Axel Brandenburg <brandenb@nordita.org>,
Nordita, KTH Royal Institute of Technology
and Stockholm University, SE-10691 Stock-
holm, Sweden; and Matthias Rheinhardt
<matthias.rheinhardt@aalto.fi>, Department
of Computer Science, Aalto University, PO Box
15400, FI-00076 Aalto, Finland. See http://www.

nordita.org/~brandenb/pencil-code/newsletter

or https://github.com/pencil-code/website/

tree/master/NewsLetters for the online version as
well as back issues.
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