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-Astronomical knowledge advances very fast thanks to use of the state-of-the-art 
facilities: telescopes, cameras, detectors and computers (remember to mention 
this when people ask you “why do we pay you to count stars?”: our demands  
are moving the industry on and, typically after a decade, part of the invented 
technics trickles to general consumers who pay for it dearly and make the 
producers very rich).

Discoveries are fast rewriting physics and astronomy textbooks. As always in the 
forefront of research, there is an increasing demand for digesting new 
information.

-One of the many ways of keeping updated of the latest knowledge is through 
journal clubs. A journal club is defined as an education forum of a group of 
individuals with the agenda of discussing articles to stay up-to-date with 
literature.

-Such forum started in medicine in the 19th ct., but probably even earlier. New 
works in academias of sciences were often presented in a form similar to JC 
today.
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JC intro
-some suggest that astrophysicists have replaced journal reading with reg-
ular visits to the Astrophysics subject (astro-ph) at arXiv www.arxiv.org.

-a preprint is an unpublished manuscript meant to be published in jour-
nals and/or serials. Preprints can be reviewed/accepted manuscripts, 
submitted manuscripts that are yet to be reviewed, and circulated 
manuscripts for peer-review before formally submitting them to a journal

-preprint servers are repositories of preprints. Most used in astrophysics is 
arXiv, from 1991. Advantage: free for all.

-by reading papers that are not yet peer-reviewed, participants may 
provide the authors of the papers direct criticisms before publication.

-It can help students develop critical evaluation skills in understanding 
manuscripts that are not yet peer-reviewed.
-addition 2026: became too many in a week to even skim through the list 
of titles.
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JC Intro
Published articles studying journal club implementation have found 
certain points about journal clubs:

-goal of most JC is to do “critical appraisal”. This refers to “the process of 
carefully and systematically examining research to judge its 
trustworthiness, and its value and relevance in a particular context”. 

-Without this, journal clubs just become a way to practice and improve
presentation skills.-Not a bad thing, in my opinion, it is a needed skill. 

-Didactic-like journal clubs (i.e. such which do not promote discussion) 
may cause participants to become passive learners.

-Senior organizers of journal clubs are more likely to dominate the 
discussion, by providing more experienced points of view. This may 
unintentionally cause pressure to other attendees who have less 
experience.-I think this is a good reason to have students involved in 
organizing the JC.
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JC Intro
-Other factors which play a role in journal club success: maintaining 
attendance and engagement, having good and trustworthy resources for 
articles (e.g. websites, books, past presentations of other people, etc.),
and choosing an organizer who can facilitate the discussion.

-Effective JC include: mandatory attendance, regular meetings with 
suitable schedules for everyone, clear short- and long-term pur-
poses, circulating papers to be discussed before sessions, having an 
organizer that can lead the discussion.

-Having a safe space where participants can ask “low-level questions”, 
everyone can share perspectives without stress or fear of being 
embarrassed, the balance between the needs of those who are still learning 
and those who are experts.
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Conclusions about JC in general

There are 4 important factors for a successful JC:
 
-commitment (dedication of organizer/s and participants in maintaining JC),
-environment (the overall organization of the JC as a forum for learning), 
-content (topics and platforms for discussion),
-objective (goals of the JC)

Recommendations:
• Specify what you would like to achieve in attending and implementing JC 
(objective)
• Have a core of people and an organizer, who are dedicated to attend JC every 
session and participate regularly (commitment)
• Achieve balance in having an in-depth discussion of the papers presented and 
casual communication among participants, avoiding pressure and stress 
(environment)
• For each paper discussed, introduce the basic concepts and show other visual 
aids (videos, pictures from the internet, etc.) if necessary (content).
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Helicity

Helicity because of helical path of fluid particles with velocity V and vorticity w=∇xv
in parts of volume where the kinetic helicity is nonzero. With Hk>0 the helix is 
right-handed, with Hk<0 it is left-handed.
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Large scale magnetic fields

Flows with gradients, very common in nature, are often unstable, drive turbulence and 
appear with magnetic fields. Shear flows also rather support small structures, because of 
turbulences fragmentating the flows.

Q: How then the large-scale, smooth magnetic fields in magnetized planets, the solar cycle, 
stars, galaxies and cosmic voids can arise in the presence of destructive turbulent motions?

Because of Alfvénization—a fundamental magneto-hydrodynamic (MHD) process through 
which velocity and magnetic fluctuations become equipartitioned=smoothed and aligned, 
the traditional dynamos are almost completely suppressed.

Authors investigate a fundamentally different dynamo mechanism, in which Alfvénization 
enables the generation of large-scale magnetic fields.

In Yoshizawa, A., Self-consistent turbulent dynamo modeling of reversed field pinches and
planetary magnetic fields,  Phys. Fluids B 2, 1589–1600 (1990), a dynamo was presented which 
is linked to large-scale vortical structures. It is still a hypothetical mechanism, but authors verify 
it with simulations presented in this paper. They find that such dynamo develops from the self-
organization of large-scale jets and can arise naturally in astrophysical environment.
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11Forcing in b.c.



12Setup i.c.



13Code(s)



14Results
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γ(upsilon)-dynamo



16γ(upsilon)-dynamo



17Cross-helicity



Summary
In the article are outlined the main features of the jet-driven γ(upsilon)-dynamo arising in 
turbulence generated by shear flows, with potential applications in laboratory dynamo 
experiments, the Sun, main-sequence stars, planets, accretion flows around compact objects 
and binary NS mergers.
The robust nonlinear jets are shown to be the physical mechanism behind the previously 
postulated γ(upsilon)-effect, which is confirmed in this work.

18

Additional context info



19Additional background info

Miljenko. Čemeljić, CAMK JC, October 12, 2026, Warsaw 



20Additional background info



21Additional background info

Finite Element Method code
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Thank you.
Stay safe.

Stay sane. Run? Therapy?
Do Science!
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