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Sistemas (quase)-bidimensionais com interagcées competitivas

FIG. 1. Striped patterns from lamellar (left) and cylindrical
(right) thin films: [(a) and (d)] top down scanning electron micros-
copy (SEM) of striped patterns, [(b) and (e)] cross section SEM
after PMMA removal, and [(c) and (f)] cross section schematic of

1 1 h i P ible directions for parallel dif-
fusion (DP,,,).
Filmes ferromagnéticos ultrafinos de Copolimeros de dibloco
Fe/Cu(001) R. Ruiz et al. Phys. Rev. B 77, 054204 (2008)

O. Portmann et al. Nature 422, 701 (2003)
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Fluidos anisotrépicos
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Fig. 1: (Color online) Snapshots from Monte Carlo simulations of the solid and liquid modulated phases of two-dimensional
hard-core /soft-shoulder particles with o, /o = 5; shown are the solid (M,) and liquid (M;) micelle phases, solid (L.} and liquid
(Ly) lamellar phases, and the solid inverse micelle phase (IM,). The blue circles are the hard cores of the particles and the
overlapping diffuse green circles represent their soft shoulders.
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FIG. 2 (color online). Micrographs of the representative mesophases induced by varying the density (top row; B = 12.5 mT which
gives k = 400) and the simulation snapshots (bottom row) labeled by the corresponding 2D volume fractions of colloids. Because of
optical image distortion, the colloids on the micrographs appear slightly larger than their true size; in some of the micrographs, patches
of the underlying lattices are emphasized to guide the eye. The reduced interaction strength of & = 375 was used in simulations at all

but the largest two velume fractions where & was set to 125 w improve convergence: the number of particles N = 1000 except at
7 = 0.60, where N = 200.
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Modelo de Ising frustrado com competigdo dipolar
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Modelo de Ising com competi¢do dipolar

(Q) ~ 0.1
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L. Nicolao e D.A.S., PRB 76, 054453 (2007)
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Filme ferromagnético em campo externo

N. Saratz et al. PRL and PRB 2010

FIG. 2. Bubble formation upon changing the magnetic field ar
constant [empcrmure The absolute value of the magnetic field for
dicated. Images (a}-(e): increasing magnetic field at
nfm (I'=350 K. d=200 ML), (f}-(j): decreasing mag-
c field at T/7c=0.996 (T=339 K. d=1.93 ML). All image
s are 45 pm X 45 um, the inset illustrates the path followed in
the phase diagram.

Stariolo (UFRGS)

e u
a0
g
)
6 oz 61 68 8
- v 9

(b)os
7 os
04

(arb. un
M(T) (o unis)

oz

FIG. 2 Phase diagram and scaling of the transition fields
(a) Experimental phase diagram in T — H space. The transition
points obtained in constant field (circles) and at constant tem-
perature (triangles) are shown for the transitions stripes —
bubbles (solid symbols) and bubbles — uniform (open symbols)
The gray arrows indicate the paths followed for the measurement
of Fig. 1. The solid and dotted lines indicate fits to the transition
lines using 1/Lo(T) and Mg(T)/Lo(T) scaling. respectively,
where L(7) is the stripe width in zero field and M ,(7) the local
magnetization inside the domains [13]. The error bars indicate
the upper and lower bounds for the transitions as determined
from visual inspection of the SEMPA images. The scaled phase
gram (inset) demonstrates the 1/Lo{T) scaling of the transi-
tion fields. The solid lines are the same as in (a). (b) Standard
phase diagram for modulated systems for comparison, adapted
from Ref. [8]. (c) Experimental behavior of M(T) (triangles,
right scale) and Lo(T) (circles, left scale). The lines are fits to the
solid symbols using power laws Ms(T) = Mg(1 — T/T¢)# with
B = 0.25and Lo(T) = Ly(T¢) + Ly(1 — T/T¢)? [12]. The local
magnetization Mg(T) varies only weakly over most of the
temperature range and rapidly drops to zero close to Tc. In
contrast, Ly(T) strongly with

reaching a finite value Ly(T¢) as T approaches T
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Filme ferromagnético em campo externo

Diagrama de fases de campo médio
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FIG. 3. (Color online) Phase diagram inthe three-modes 1,y = 3
84, 014404 (2011) imation. Some typical configurations at the stripes and bubble

phases are shown. The blue dashed line corresponds to the S spinodal
line. The upper B spinodal line lies slightly below the S spinodal line,
but both lines are indistinguishable at the present scales. The inset
shows the phase diagram in the one-mode 1y, = 1 approximation.
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Filme ferromagnético em campo externo

Fases incomensuradas e perfis de modulacdo
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FIG. 1. (Color online) Stripe width variation with temperature at FIG. 2. (Color online) Change in the magnetization profile with
zero field for different values of nyy,. temperature at zero field for n,,,, = 9.
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Flutuacoes: além do campo médio

Ordem nemdtica de interfases
1
=52 (Jj—hiKj) §iS; - > _BiS,
ij i

Parametro de ordem nematico local
10InZ

B oh;
Parametro de ordem global

Q= Z = (S5iSis5 — SiSiyy) = ZZK,,SS
i

Ul

(Q) = = (S;Siyx — SiSiyy)

O parametro de ordem é uma média anisotropica da fungao de correlagdo de
vizinhos proéximos
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O ferromagneto de Ising com frustracdo dipolar
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D.A.Barci and D.A.S., PRB 84, 094439 (2011)
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Possiveis linhas de trabalho futuro

e Em quais sistemas a fase nematica esta presente ? Longo
alcance versus alcance finito.

e Caracterizagao experimental das fases orientacionais (nematicas)
de interfases, em fluidos e solidos.

e Simulacao numérica de sistemas com interagoes de longo
alcance.

e Modelagem da fisica em escala mesoscopica, identificacao de
parametros de ordem, renormalizagao.

e Simulacao de fenébmenos em escalas mesoscopicas.

e Dinamica fora do equilibrio, formagao de padrdes, dinamica de
defeitos, dindmica lenta.
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