
PostermitLATEX
Plattform für strukturierte Promotionsausbildung

in den Materialwissenschaften

Veranstaltung ǳPoster mit LATEXǴ

Zweitägiger Workshop zum Erstellen wissenschaftlicher Poster mit dem Textsatzsystem LATEX für den
wissenschaftlichen Nachwuchs im ZfM/LaMa sowie des mathematischen Instituts

Referent

Dipl. Math. Dominic Jänichen, wissenschaftlicher Mitarbeiter, Mathematisches Institut der JLU

Details

Termin Dienstag, 12. März 2019, und Donnerstag, 14. März 2019,
jeweils 13:00-17:00 Uhr

Ort JLU Gießen, Physik-Institutsgebäude, Heinrich-Buf-Ring 16,
Seminarraum 437 (4. Stock)

Teilnahme

Zielgruppe / Bedingungen Für alle im ZfM/LaMa organisier-
ten Promovierenden und Mitarbeiter des mathematischen
Instituts

Anmeldung bis zum 1. März 2019 per eMail an
Martin Güngerich
(Martin.Guengerich@lama.uni-giessen.de)

Dienstag, 12. März

Inhalt • Bibliographie für Fortgeschrittene (biblatex, biber)
• Setzen chemischer Diagramme
• (beschriftete) Grafiken
• andere oft unbeachtete Techniken

Voraussetzungen gute Grundkenntnisse in LATEX

Donnerstag, 14. März

Inhalt • Gestaltung von Postern
• was muss drauf
• was überfordert den Leser
• Gliederung
• Design-Entscheidungen

• Verwenden und Auswählen von Templates

Zusammenfassung

Das Erstellen wissenschaftlicher Poster für Tagungen, Konferenzen oder zur Präsentation von Forschungsprojekten gehört heutzutage zu
den wiederkehrenden Aufgaben an den allermeisten Instituten.

Dieser Intensivkurs soll auf das Erstellen solcher Poster vorbereiten und dabei helfen, optisch ansprechende, informative Poster zu erstellen,
die das Interesse des Lesers wecken und zur Diskussion über das präsentierte Thema anregen.

Vorausgesetzt werden nur solide Grundkenntnisse in LATEX.

Beispiele

The homotopy type of the

space of tight contact structures on the 3-sphere

Dominic Jänichen

Summary

The space of tight contact structures on the 3-sphere has the homotopy type of Ԉ2, see [Jän18]. Equivalently, the space Ξ0िԈ3ी of tight contact structures on
the 3-sphere that are ixed in an observer is contractible,

Ξ0िԈ3ी ≃ ∗ .

This answers a claim by Eliashberg [Eli92].

Contact structures

A contact structure on a 3-manifold is a maximally non-integrable hyperplane
distribution.

A coorientable hyperplane distribution is given as the kernel of a 1-form �.
This diferential form deines a contact structure if

� ∧ d� ≠ 0 .

The group of difeomorphisms

Understanding the group of difeomorphisms is a central task in diferential
topology. Even for � = Ԉ3 the proof of Smale’s conjecture that DiffिԈ3ी
has the homotopy type of ��4) is a deep result by Hatcher [Hat83].
A difeomorphism � of a manifold � maps a contact structure � to a contact
structure ԉ ���) via its diferential. Thus the group of difeomorphisms acts
on the space Ξ��) of contact structures on �. Its kernel with respect to �,
the difeomorphisms that map the contact structure � to itself, form the group
of contactomorphisms Cont��, �). In fact, the action of the difeomorphisms
on the group of contact structures

Diff��) ⟶ Ξ��)

is a Serre ibration with ibre Cont��, �) over � ∈ Ξ��).

Difeomorphisms of the 3-sphere

In the case � = Ԉ3 with the standard tight contact structure �֎֏ we obtain
a sequence

ContिԈ3, �֎֏ी ⟶ Diff+िԈ3ी ⟶ Ξ+िԈ3ी

where Ξ+िԈ3ी denotes the connected component of ΞिԈ3ी that contains �֎֏,
i.e. the positive tight contact structures.
That Ξ0िԈ3ी is contractible implies that every �-parametric family of difeo-
morphisms that ix the contact plane in an observer is isotopic to a family of
contactomorphisms. The space ContिԈ3, �֎֏ी is connected, see [GZ10].

Goal

Alternative proof of Smale’s conjecture using methods from contact and sym-
plectic topology.

Idea of proof

(i) Darboux’s Theorem
Every point in a contact manifold has a neighbourhood together with local
coordinates such that the contact structure is given as the kernel of the
standard contact form in ℝ

3.
(ii) In a neighbourhood of a surface, a contact structure is uniquely determined

by the characteristic foliation, see [Gir91] or [Gei08].

Strategy of proof

(i) The complement of two discs in Ԉ3 is foliated by spheres.

Ԉ3

Ԉ2

(ii) A parametric family of contact structures is translated into a movie of
characteristic foliations and thus into a movie of vector ields. Manipulating
this movie of vector ields deforms the family of contact structures and
allows to construct a homotopy to the constant loop ��֎֏).
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Zusammenfassung

Das Erstellen wissenschaftlicher Poster für Tagungen, Konferenzen oder zur Präsentation von Forschungsprojekten gehört heutzutage zu
den wiederkehrenden Aufgaben an den allermeisten Instituten.

Dieser Intensivkurs soll auf das Erstellen solcher Poster vorbereiten und dabei helfen, optisch ansprechende, informative Poster zu erstellen,
die das Interesse des Lesers wecken und zur Diskussion über das präsentierte Thema anregen.

Vorausgesetzt werden nur solide Grundkenntnisse in LATEX.

Beispiele

The homotopy type of thespace of tight contact structures on the 3-sphereDominic Jänichen

SummaryThe space of tight contact structures on the 3-sphere has the homotopy type of Ԉ2, see [Jän18]. Equivalently, the space Ξ0िԈ3ी of tight contact structures onthe 3-sphere that are ixed in an observer is contractible, Ξ0िԈ3ी ≃ ∗ .This answers a claim by Eliashberg [Eli92].Contact structuresA contact structure on a 3-manifold is a maximally non-integrable hyperplanedistribution.

A coorientable hyperplane distribution is given as the kernel of a 1-form �.This diferential form deines a contact structure if� ∧ d� ≠ 0 .The group of difeomorphismsUnderstanding the group of difeomorphisms is a central task in diferentialtopology. Even for � = Ԉ3 the proof of Smale’s conjecture that DiffिԈ3ीhas the homotopy type of ��4) is a deep result by Hatcher [Hat83].A difeomorphism � of a manifold � maps a contact structure � to a contactstructure ԉ ���) via its diferential. Thus the group of difeomorphisms actson the space Ξ��) of contact structures on �. Its kernel with respect to �,the difeomorphisms that map the contact structure � to itself, form the groupof contactomorphisms Cont��, �). In fact, the action of the difeomorphismson the group of contact structuresDiff��) ⟶ Ξ��)is a Serre ibration with ibre Cont��, �) over � ∈ Ξ��).Difeomorphisms of the 3-sphereIn the case � = Ԉ3 with the standard tight contact structure �֎֏ we obtaina sequence ContिԈ3, �֎֏ी ⟶ Diff+िԈ3ी ⟶ Ξ+िԈ3ीwhere Ξ+िԈ3ी denotes the connected component of ΞिԈ3ी that contains �֎֏,i.e. the positive tight contact structures.That Ξ0िԈ3ी is contractible implies that every �-parametric family of difeo-morphisms that ix the contact plane in an observer is isotopic to a family ofcontactomorphisms. The space ContिԈ3, �֎֏ी is connected, see [GZ10].GoalAlternative proof of Smale’s conjecture using methods from contact and sym-plectic topology.

Idea of proof(i) Darboux’s TheoremEvery point in a contact manifold has a neighbourhood together with localcoordinates such that the contact structure is given as the kernel of thestandard contact form in ℝ3.(ii) In a neighbourhood of a surface, a contact structure is uniquely determinedby the characteristic foliation, see [Gir91] or [Gei08].

Strategy of proof(i) The complement of two discs in Ԉ3 is foliated by spheres.

Ԉ3

Ԉ2

(ii) A parametric family of contact structures is translated into a movie ofcharacteristic foliations and thus into a movie of vector ields. Manipulatingthis movie of vector ields deforms the family of contact structures andallows to construct a homotopy to the constant loop ��֎֏).References[Eli92] Y. M. Eliashberg. ǳContact 3-manifolds twenty years since J. Martinet’sworkǴ. In: Ann. Inst. Fourier 42.1–2 (1992), pp. 165–192. issn: 1777-5310.doi: 10.5802/aif.1288.[Gei08] H. Geiges. An Introduction to Contact Topology. Cambridge studies inadvanced mathematics 109. Cambridge: Cambridge University Press, May2008. isbn: 978-0-521-86585-2.[GZ10] H. Geiges and K. Zehmisch. ǳEliashberg’s proof of Cerf’s TheoremǴ.In: J. Topol. Anal. 2.4 (Dec. 2010), pp. 543–579. issn: 793-5253. doi:10.1142/S1793525310000446.

[Gir91] E. Giroux. ǳConvexité en topologie de contactǴ. In: Comment. Math.Helv. 66.1 (1991), pp. 637–677. issn: 0010-2571. doi: 10 . 1007 /BF02566670.[Hat83] A. E. Hatcher. ǳA Proof of the Smale Conjecture, Diff(�3) ≃ �(4)Ǵ. In:Ann. of Math. 2nd ser. 117.3 (May 1983), pp. 553–607. issn: 0003-486X.doi: 10.2307/2007035.[Jän18] D. Jänichen. ǳThe homotopy type of the space of tight contact structureson the 3-sphereǴ. Dissertation. Justus-Liebig-Universität Gießen, Oct. 30,2018. unpublished, not yet accepted.
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