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Dieses Manual gibt eine möglichst einfache Anleitung,  
wie sich der SFB Transregio 109 visuell als einheitlicher 
Forschungsverbund präsentieren kann. Da der SFB über-
regional ausgelegt ist, also mehrere Universitäten mit 
eigenem Corporate Design beteiligt sind, müssen wir auf 
eine konsistente Erscheinung achten. So wird der Wie-
dererkennungswert gestärkt und der Bekanntheitsgrad 
verbessert.
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Bildzeichen: “DGD-Fisch” Wortmarke

Logo

  

•	 Es existieren zwei Logovarianten, die je nach Bedarf 
eingesetzt werden können. 

•	 Das Logo soll immer oben links platziert werden. 
•	 In Ausnahmefällen - wenn klar ist, dass es sich um 

den SFB Transregio 109 handelt - darf das Bildzeichen 
(“DGD-Fisch”) ohne Wortmarke eingesetzt werden.
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#1 Logo quer: blauer Hintergrund #2 Logo quer: transparenter Hintergrund

#3 Logo hoch: blauer Hintergrund #4 Logo hoch: transparenter Hintergrund

Logo

•	 Es existieren zwei Logovarianten, die je nach Bedarf 
eingesetzt werden können. 

•	 Das Logo soll immer oben links platziert werden. 
•	 In Ausnahmefällen - wenn klar ist, dass es sich um 

den SFB Transregio 109 handelt - darf das Bildzeichen 
(“DGD-Fisch”) ohne Wortmarke eingesetzt werden.
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Farben

SFB Blau

cmyk 	 (86, 48, 0, 0)
rgb 	 (21, 100, 178)

Schwarz 50%

cmyk 	 (0, 0, 0, 50)
rgb 	 (130, 130, 130)

Schwarz 5%

cmyk 	 (0, 0, 0, 5)
rgb 	 (238, 238, 238)

Für Überschriften, Hintergründe

Für Erklärungstexte

Hintergrund für Bildmaterial (z.B. Slider Web)
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Fließtext: Source Sans Pro, Regular 

Headline: Merriweather, Bold

Lorem ipsum dolor sit amet, consetetur sadipscing elitr, sed diam 
nonumy eirmod tempor invidunt ut labore et dolore magna aliquyam 
erat, sed diam voluptua. At vero eos et accusam et justo duo dolores et 
earebum. Stet clita kasd gubergren, no sea takimata sanctus est Lorem 
ipsum dolor sit amet. Lorem ipsum dolor sit amet, consetetur sadipscing 
elitr, sed diam nonumy eirmod tempor invidunt ut labore et dolore 
magna aliquyam erat, sed diam voluptua. At vero eos et accusam et justo 
duo dolores et ea rebum. Stet clita kasd gubergren, no sea takimata  
sanctus est Lorem ipsum dolor sit amet.

Lorem ipsum dolor sit amet, 
consetetur sadipscing elitr, sed 
diam nonumy

Lorem ipsum dolor sit amet, consetetur 
sadipscing elitr, sed diam nonumy

Lorem ipsum dolor sit amet, consetetur  
sadipscing elitr, sed diam nonumy



Abb. 5 Related methods may be used to generate smooth images of Riemann Surfaces
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Time may not always be considered to be a linear flow. If a time 
dependent problem is regular enough one may replace a one-di-
mensional (real) time variable by a two-dimensional (complex) 
time variable. By this it suddenly becomes possible to bypass 
critical singular or nearly-singular situations and to broaden the 
practical applicability of simulations. The research goal of B1 is 
to exploit these detours in time for problems in dynamic geome-
try and elementary particle mechanics.

Project: Project B - Dynamics

Forschungsschwerpunkt: Variational Principles

Team: Jürgen Richter-Gebert, Stefan Kranich

Universität: Technische Universität München

Many processes in geometry and dynamics can be considered as time dependent systems. For instance, dynamic geometry 
studies elementary geometric constructions in which the base elements of a construction may be moved and the dependent 
elements move accordingly and consistently. Such a movement may be considered as a process in time. In physics there are 
also time-dependent processes. One may think of a planet orbiting around a sun or an arrangement of atoms moving under 
mutual forces. Both systems - moving geometric constructions and particle/force systems - suffer from the fundamental prob-
lem that singular situations, which occur at a specific moment in time, may prevent the system from being continued beyond 
this moment. For example, the orbit of a planet, directly heading into a sun, is stopped at the moment of the collision.
The philosophy in research project B1 expands  the concept of an ordinary linear time flow to a concept in two dimensions, 
where the time is represented by a variable over the complex numbers. Complex numbers are inherently two-dimensional 
objects, but in many aspects they behave like ordinary numbers. In particular all formulas governing geometric constructions 
or force/particle systems allow direct generalizations to complex numbers. Now, figuratively speaking, the two-dimensional 
nature of complex numbers allows us to bypass critical singular situations by so-called complex detours. At first, this seems to 
be a purely esoteric approach to geometry and physics. However, this approach, which is a central element in the research in 
B1, creates possibilities for new, more stable and consistent methods in dynamic geometry as well as for physics simulations.
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Unser Sonderforschungsbereich DGD Transregio 109 ist ein Forschungsnetzwerk der TU München, TU Berlin, FU Berlin,  
TU Graz und der TU Wien, der von der Deutschen Forschungsgemeinschaft gefördert wird. Wir untersuchen die Mathematik 
diskreter Strukturen und Prozesse, die z.B. bei der Zerlegung kontinuierlicher Flächen oder physikalischer Vorgänge in end-
liche Strukturen entstehen. Unser oberstes Ziel der ist hierbei nicht nur die Daten, sondern die gesamte zugrunde liegende 
Theorie zu diskretisieren. Die Methoden führen zu stabileren und schnelleren Berechnungsverfahren, die z.B. in der Architek-
tur von Freiformflächen, in der 3D-Visualisierung oder in physikalischen Simulationen eine Anwendung finden.
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Lorem ipsum dolor sit amet, consetetur sadipscing elitr, sed 
diam nonumy eirmod tempor invidunt ut labore et dolore 
magna Geometrie (Projekt A) aliquyam erat, sed diam 
voluptua. At vero eos et accusam et justo duo dolores et ea 
rebum. Stet clita Dynamik (Projekt B), no sea takimata 
sanctus est Lorem ipsum dolor sit amet. dolor sit amet, con-
setetur sadipscing elitr, sed diam nonumy eirmod tempor 
invidunt ut labore et dolore magna aliquyam erat, sed diam 
voluptua. At vero eos et accusam et justo duo dolores et ea 
rebum. Stet clita kasd gubergren, no sea takimata sanctus 
est Lorem ipsum dolor sit amet.

Lorem ipsum dolor sit amet, consetetur sadipscing elitr, sed 
diam nonumy eirmod tempor invidunt ut labore et dolore 
magna aliquyam erat, Experimetelle Mathematik  

(Projekt C) sed diam voluptua. At vero eos et accusam et 
justo duo dolores et ea rebum. Stet clita kasd gubergren, no 
sea takimata sanctus est Lorem ipsum dolor sit amet. Lorem 
ipsum dolor sit amet, consetetur sadipscing elitr, sed diam 
nonumy eirmod tempor invidunt ut labore et dolore magna 
aliquyam erat, sed diam voluptua. At vero eos et accusam et 
justo duo dolores et ea rebum. Stet clita kasd gubergren, no 
sea takimata sanctus est Lorem ipsum dolor sit amet.
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How complex time helps to make algorithms and  
simulations more stable

Time may not always be considered to be a linear flow. 
If a time dependent problem is regular enough one 
may replace a one-dimensional (real) time variable by 
a two-dimensional (complex) time variable. By this it 
suddenly becomes possible to bypass critical singular or 
nearly-singular situations and to broaden the practical 
applicability of simulations. The research goal of B1 is 
to exploit these detours in time for problems in dynamic 
geometry and elementary particle mechanics.
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Many processes in geometry and dynamics can be consid-
ered as time dependent systems. For instance, dynamic 
geometry studies elementary geometric constructions in 
which the base elements of a construction may be moved 
and the dependent elements move accordingly and consis-
tently. Such a movement may be considered as a process in 
time. In physics there are also time-dependent processes. 
One may think of a planet orbiting around a sun or an ar-
rangement of atoms moving under mutual forces. Both sys-
tems - moving geometric constructions and particle/force 
systems - suffer from the fundamental problem that sin-
gular situations, which occur at a specific moment in time, 
may prevent the system from being continued beyond this 
moment. For example, the orbit of a planet, directly head-
ing into a sun, is stopped at the moment of the collision.
The philosophy in research project B1 expands  the concept 
of an ordinary linear time flow to a concept in two dimen-
sions, where the time is represented by a variable over 
the complex numbers. Complex numbers are inherently 
two-dimensional objects, but in many aspects they behave 
like ordinary numbers. In particular all formulas governing 
geometric constructions or force/particle systems allow di-
rect generalizations to complex numbers. Now, figuratively 
speaking, the two-dimensional nature of complex numbers 
allows us to bypass critical singular situations by so-called 
complex detours. At first, this seems to be a purely esoteric 
approach to geometry and physics. However, this approach, 
which is a central element in the research in B1, creates 
possibilities for new, more stable and consistent methods in 
dynamic geometry as well as for physics simulations.
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