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Hedgehog-Antihedgehog Annihilation
to a
Static Soliton

F. E. Cladis, Advanced Liquid Crystal Tech., USA
Nematic Liquid Crystals
Cylindrical Geometry

Point Defect Dynamics
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Uniaxial Nematics
Orientationally ordered 3D liquids
n +—>

Define director, IN
unit pseudo-vector

Theorem: Only 1 line defect — the M0bius Defect (S=+1/2)

Corollary: S=+1/2 homotopic to S=-1/2
Corollary: Ene rgy oC 82
Corollary: POint DefeCtS

4-6 November 2004

feay\
Jerry’s B’day Party, MN Advanced Liquid Crystal Technologies, Inc. t\@))l



3D Mobius Defects
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Y. Bouligand, P.E. Cladis, L. Liébert, and L. Strzelecki, Study of thin Films of Polymerized Liquid Crystals, Mol. Cryst. Lig. Cryst. 25, 355 (1973).
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Yves Bouligand Lemma

Lemma: Includes edge disclinations.
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Moo vension of tHs Mochina shade. fy31=-71).

In nematics, only 1 line defect, the Mdbius line.

4-6 November 2004

-
Jerry’s B’day Party, MN Advanced Liquid Crystal Technologies, Inc. \@)))x



8:41 IS homotopic to the Uniform State
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Solutions: A=0

2
('r@) — A% —sin’ @

A Is constant of integration

=0 (3 Trivial solution & = 0)

Ey=nK./n(R/r,) + core

4-6 November 2004

-
Jerry’s B’day Party, MN Advanced Liquid Crystal Technologies, Inc. t\@))]



Solutions: Energy Minimum, A=1
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P.E. Cladis and M. Kléman

J. de Phys. (Paris) 33, 591 (1972)
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Asymptotic Freedom

Hedgehog Anti-hedgehog

+ —

By =8rKiR  Bp = $nR (K + 3K,)

Spherical estimate

P.E. Cladis and H.R. Brand, Physica A 326, 322 (2003)
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Point Defects

C.E. Williams, P. Pieranski and P.E. Cladis, Phys. Rev. Lett. 29, 90 (1972)

4-6 November 2004

r
Jerry’s B’day Party, MN Advanced Liquid Crystal Technologies, Inc. k@))] 10


http://alct.com/publications/pec12.pdf

4-6 November 2004
Jerry’s B’day Party, MN

Dresden 1999
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Az-t (time) Plots

Space-time plots: Tube diameter=d=2R

Video-line sampling
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Asymptotic Freedom
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P.E. Cladis and H.R. Brand, Physica A 326, 322 (2003)
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Solutions: A>1

A=1/sin = -Si i
r/R=exp{ smoc?;"(\(p,smoc)}

Complete

Elliptic l;unction of the first kind

/

ro/R = exp(—sinakl(a)), 0 < a<

..............................
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Solutions: A>1 (continued)
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: Constant of integration A=1/sina
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Model Dynamics with o(z,t) in region between
Hedgehog and Anti-Hedgehog

voo=m/2 Ci=iri B
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MODEL

a(z,t) | Situation Sketch Feature
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Observed Countdown to Annihilation

Anti-hedgehog
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+Smectic Fluctuations
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Model

t/T
a=qa,+ (71/2 — a,)exp(—t/T).
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Point Defect Dynamics

-depends sensitively on perturbation magnitude

sufficiently small Z asymptotic freedom

sufficiently large Z 2 regimes: z/R>1 and z/R<1

-asymmetric Z larger effective mass of antihedgehog

4-6 November 2004

r
Jerry’s B’day Party, MN Advanced Liquid Crystal Technologies, Inc. t\©)l 22



The End

Acknowledgements
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Hedgehog sketch from:
http://hem.passagen.se/hedgehogs/hedgehogs.html

4-6 N ber 2004 7
Jerry'(s)\ée’rgasrpany, MN Advanced Liquid Crystal Technologies, Inc. k\@))] 23


mailto:Isabelle.Kraus@ipcms.u-strasbg.fr
http://hem.passagen.se/hedgehogs/hedgehogs.html

Hedgehog

| L L L N NN N
not me! ///O\\\
| Y
N Hebgebog
- > \ """-\"k-\..\ S X% \
Vo i
z -
¥ g.{_ &
:".‘?- ey
http://hem.passagen.se/hedgehogs/hedgehogs.html
- b >
R Advanced Liquid Crystal Technologies, Inc. Z\@))] 24

Jerry’s B’day Party, MN


http://hem.passagen.se/hedgehogs/hedgehogs.html
http://hem.passagen.se/hedgehogs/hedgehogs.html

Not Monopoles

Not to be confused with Momnopoles!

Line Defect Loop

I am not
a monopole
either!!

Pargellis et al. “1992 el
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Toulouse Theorem

You cannot lassoe a basket ball.

Proof:

LASSOE

YOU CANNOT
LASSOE A
BASKETBALL!
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Mayola Walters and PEC (1980)
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Monochromatic Scan
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Pawel and PEC Dresden 1999
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