The 4th Polish-Slovenian International Seminar on

Visualizing order parameter II ‘ ) el il AH;,“‘.,./E.
spaces and topological L
o o Authors: Jaka Sgerm!”, Marcel Kodrin!
defects in ordered media | o
'Faculty of Natural Sciences and Mathematics, University of Maribor, Slovenia

Gl‘Ollp theory and symmetries Cosets represent physically
gH = {g h ‘ h € H} distinguishable ordered states

* Symmetries are described with groups ¢O g (¢0)
The set of cosets 1s the order

* Symmetry of the disordered state: (}
* Symmetry of an ordered state: [ — & gh(gbo) G/H — {QH | g c G} parameter space

Topological defects and fundamental groups __ (G/H) - [0
™ — 0

* Line defects are characterized by G R ! \ Component containing
the first fundamental group of the o roup © OI? MOLOpIC ( Lift to the simply connected the identity element
order parameter space m1(G/H) oops 1n OF space ﬁ universal covering group

2D Vector order parameter 2D Uniaxial order parameter g, /Ty = RP?
G =S0(2) SO/e=S0(2)x=S! . G = SO(2) 1 (RPY) = Z
H = {e} T (SY) =7 CH=17,={1,-1} Ve
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Defects are labelled
by the winding
number:
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3D Vector order parameter
G =50(3) SO(3)/SO(2) = 52
H =S50(2) m1(5?%) ={e}

3D Uniaxial order parameter

G = SO(3)
H =Dy

SO(3)/Dse = RP?
11 (RP?) = Zy = {1, -1}
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stereographic
projection

m1(SO(3)/D2) = Qs
Qs = {£1, +i,+j, +k}
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Non-Abelian first
fundamental group
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