Least energy solutions for a model of liquid crystals.
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INTRODUCTION

We study the Beris-Edward model for a molecule in a flux of ngeiguid crystals. This model is treated i |

9 Q+ (U V)Q - (w(u)Q - Qu(u)) = AQ - L[oF(Q)]
Otu —divi(u® u) + Vip =

Axu + divy (-QAxQ + AxQQ - V4xQ © VxQ)
div\u=0

WhereQ = (qi,-) and

i,j=1,23

w(u) = % (Vau-Viu), L[A:=A- %tr(A)Id YA€ M(3,R)
(VxQo VxQ)ij = Z Oy, qwﬁ’axi Uop
B

AQ= (Agy) Vi, j=123
We're looking for the functions
u:R*xR®->R3 Q:R*xR3-Sy33,R), p:R®-R

Whereu is the velocity field of the moleculeg,is the pressure of the fluid ar@is theDe GennesQ-Tensor (here
and below withSy(3, R) we denote the space 0833 symmetric matrices with zero trace).
In the modelF is the energy of the liquid crystal and it is given by

F(Q) = 310% + 21r (@) + oIt

*This is an example of first authornote.
fThis is an example of second authornote.



Wherea, b,c € R and| - | is the Frobenius norm.
We are looking for a stationary solution, when the veloditgéro. Our system becomes

AQ = L[9F(Q)] = 0F(Q) - 5tr(3F(Q))Id
tr(Q) =0
Qe H'(R% S(3,R))

Now we use the following parametrization for the matriceS¢(f3, R):

Q¥ gs(X) ga(x)
Q(q(X))=[ Ag(¥) (X)) Gs(X)
QX)) 9s5(x) —qu(X) — g2(X)

g = (01, 02, 93, 4. Gs)-

With this parametrization, we forced the matxto belong toSy(3, R) and it can be proved that the critical poiits
of the following functional

J() = f|vxq|2 + V01 - VxOpdx+

+ f a(|a” + cuap) + gtr(Q(q)S) +c(la” + o) dx

Give a matrixQ(qg) which resolves the previous system.
We studied the casee> 0 andc < 0 and we proved the existence of a Least Energy Solution:

Definition 1
Set q the solution of the system

—2Aq - a (Agie2 + Ager) = g(q) := VqG(Q)Lg-0)
qe HY(RY RN

Wherex € [0, 1], n > 2 ed g, & are the following vectors &":
e1=(10,...,0)", e=(0,10,...,0)
Then we say that q islaeast Energy Solution if it resolves

J(Q) = inf{I(v) | ve HY(R% R™ \ {0}, v solution of (1.1)

Where
Q) = f VG + Y0, Vq, - G(a)dx
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dw; dws
This is an example of a multiline numbered equation.
_ N(%U Ngr Nar -1 (2)
pt10.1 - Ng Ng Nar ’
NZ,\ { Ner
P, = (N_gu) (N_g . 3

For more on equations, please refer to the guide.
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