AND FOR HOME

You can easily recreate our cloud chamber at
home:

Pour about 2 cm of water into a clear plastic bottle
(preferably a 1.5-liter disposable one) and shake
the bottle to wet the inside walls. Light a match,
blow it out, and let the smoke rise into the bottle
while holding it upside down. A little bit of smoke
is enough.

Close the bottle.

Now squeeze the
@ bottle tightly with
both hands and then

release it suddenly.

As you release it, a mist will briefly form inside the
bottle. That's already a cloud. When you squeeze
the bottle again, the mist disappears. Inside the
bottle, you have everything you need for a cloud:
water vapor, tiny smoke particles (so-called
condensation nuclei), and cooling.

This cooling occurs when you squeeze and release
the bottle: the air inside was first compressed and
then allowed to expand again. When the gas
molecules move apart again during expansion,
cooling occurs. This cooling effect is called the
“Joule-Thomson effect.” It refers to the change in
temperature of a gas when pressure is reduced,
ie, the temperature of the gas drops during
expansion.

Cloud formation in the atmosphere works exactly
the same way: through the interaction of water
molecules, condensation nuclei (e.g., pollen, soot,
sand grains, ...), and cooling.

ABOUT US

CRC 1114 is a Collaborative
Research Center  funded
" wcima by the German Research
Foundation (DFQ).
After 12 vyears of successful research, it will
conclude in June 2026.

CRC 1114 focused on *“Scaling Cascades in
Complex Systems”. Complex processes involving
cascades of scales are everywhere in nature. Such
processes have more than two characteristic
scales, their smallest and largest scales are far
apart, and many of their scales are important for
the characteristics of the process. Experiments and
observations often provide only limited insights
into such processes, but with increasing
computing power, there is hope for progress
through simulations.

The CRC 1114 places great emphasis on
interdisciplinary research. In our 14 different
projects, researchers from mathematics, physics,
(bio)chemistry, meteorology, and the geosciences
collaborate.

Online at;: www.sfb1114.de

Visiting from GA\ Leibniz-Institut fiir
Kthlungsborn on the Atmospharenphysik
Baltic Sea: Experiments from the Leibniz Institute
for Atmospheric Physics (IAP). The IAP studies
the dynamics of the mesosphere and lower
thermosphere. In addition to its primary focus on
investigating specific processes in these regions, its
research also addresses issues related to climate
change and the atmospheric influence on space
weather.

Online at: www.iap-kborn.de
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A highly viscous (i.e, very thick) liquid is placed in
an apparatus consisting of two cylinders. A drop of
ink is introduced using a syringe. Rotating the two
cylinders relative to each other distorts the drop.
Rotating them back restores the initial state almost
completely.

Connection to CRC 1114:

Viscosity, i.e, the “thickness” of liquids, is a
phenomenon whose effects we can observe in our
daily lives (e.g, when comparing honey and tea),
and which thus manifests itself on the
macroscopic length scale. At the same time,
however, the underlying cause is, of course, the
complex nature of matter at the particle level. One
of the great achievements of modern physics is
establishing a connection between these worlds.
This connection is based on assumptions that are
increasingly turning out to be gross simplifications
and thus cannot provide a complete picture. So
there is still a great deal to discover here.

Furthermore, it is far from obvious how to define
clear boundaries between liquids in a mixture.
These may be discernible to the naked eye, but
upon closer inspection and as the drop becomes
more distorted, it becomes increasingly difficult to
make out sharp boundaries. For this reason, CRC
1114 is also conducting research on delineation

methods to define and track so-called coherent
sets.

CLOUD CHAMBER

A vacuum is created in a glass flask using an air
pump. The drop in pressure causes water to
condense, forming a small cloud.

Connection to CRC 1114:

The condensation of water is what is known as a
phase transition. During phase transitions,
substances exhibit properties that would be
practically inconceivable outside of them.

One such property, for example, is the unlimited
expansion of initially local density fluctuations,
which is ultimately responsible for the transition.
Thus, in every substance, due to the temperature-
driven intrinsic motion of the particles, regions
form in which more particles are temporarily
concentrated, meaning the density is higher than
the average. Normally, however—that is, outside
of phase transitions—these regions quickly
dissipate again and extend only over short
distances. During phase transitions, however, such
regions grow indefinitely until the substance
stabilizes at a new density (e.g., from gas to liquid).

Describing and predicting such phenomena
requires specialized mathematics (renormalization
group), while their analysis should preferably be
carried out by scientists from applied disciplines.
This is another task for the CRC 1114.

TILTING TANK

The tiltable tank contains two different liquids that
do not mix. When tilted, visible turbulence occurs.

Connection to CRC 1114:

Turbulence is a typical multiscale phenomenon, as
it exhibits pronounced self-similarity. This means
that certain structural features can be found at any
length scale. Furthermore, energy appears to be
transported from large to small scales, where it is
ultimately dissipated. Here, the fluid dynamics and
molecular dynamics perspectives differ, as the
mechanism of energy dissipation at the particle
level remains unclear.

This  makes predicting turbulent flows—for
example, in air traffic or during extreme weather
events—particularly difficult. Doing so requires
scientists  from various disciplines who can
approach the problem from multiple angles,
which is the core mission of CRC 1114,
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