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SINGULAR LINES IN LIQUID CRYSTALS

SOUCEK J., PRAGUE, Czechoslovakia

Let us consider HY?(2,5%) = {u : @ C R* » S2 C R® : u €
HY*(Q,5%),u90 = ¢} and the energy E(u) = } [;, |Du(z)|? dz. Minimiz-
ers can be considered as stable configurations of the liquid crystal, where
u(z) € S? is the direction of the optical axis at z [2].

In [1] it is shown that the relaxed energy is not E but F(u) = E(u)+ 4~
"length of a minimal connection”- see [1][2]. Alternative description was
introduced in [3][4]. The class of Cartesian currents cart’'(Q, S?) is the
set of all 3-dimensional rectifiable boundary-less currents in  x S2 of the
form T = [Gu.] + Lt x [S?] , T = [G,], where ur € H'? and G,
denotes the graph of ur. Lr is related to singularities of ur by the relation
8[Gu,] = —Lr x [S?] which follows from 8T = 0. The energy of T is given
by the parametric extension of E [3][4]

D(T;0) = 3 /n |Dur(z)P dz + 4rMa(Lz).

Now we shall describe some results from [4].

To each u € H}*(,5?) there is a class [u] = {T' € cart2!(Q,5?) : ur =
u} and F(u) = min{D(T) : T € [u]}. D(T) is the relaxed energy with respect
to the 'veak convergence of currents

D(T) = inf{liminf E(ux) : ux € CL[Gu.]-T}.
Using the monotonicity formula the partial regularity for minimizers of D(T')

in cart?'(Q, §?) can be proved: ur is smooth outside of the closed set T C 2
with H1*¢(Z) =0, Ve > 0.

202



Lz is interpreted as the line singularity of T. This is confirmed by the
behavior of smooth approximating sequences. Denote by

1
er = §|Du7-|2 . Hs(d.’l:) + 41r||LT||

the "energy measure” of T. Then we have

Theorem. Let u, € C*(Q,S?) be the sequence satisfying

[Gu]=[Gur]+ LT x [S?],  E(ui) — D(T).

Then )
5|Du,,|2 “H — e(T)

as measures in Q and for any neighborhood U of spt Lt we have
ur — u in HV2(Q\ U; §?).

This describes the concentration of the gradient | Duy|? at the support of L.
An analog property in the setting of [1] does not hold: ux—u in H?(Q, S?)
and E(uz) — F(u) does not imply that |Duy|? - H3 converge as measures (for
the example see [4]).

References

[1] BETHUEL F.,BREZIS S., CORON J.M., Relazed energies for harmonic
maps, preprint.

[2] BREZIS S., CORON J.M., LIEB E.H.. Harmonic maps with defects.
Comm. Math. Phys. 107 (1986), p. 649-705.

[3] GIAQUINTA M., MODICA G., SOUCEK J., Cartesian currents and

variational problems for mappings into spheres, to appear in Ann. S.N.S.
Pisa.

[4] GIAQUINTA M., MODICA G., SOUCEK J., The Dirichlet Energy of
Mappings with values into the Sphere, to appear in manuscripta math.

203



		webmaster@dml.cz
	2012-09-13T04:16:20+0200
	CZ
	DML-CZ attests to the accuracy and integrity of this document




