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Phase Behavior of Symmetric Y-Shaped Molecules
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Abstract: Based on the V-shaped molecule of biaxial nematic liquid crystal, a model of sym-
metric Y-shaped molecule is developed. In this model the Y-shaped molecule is abstracted to
three linked rod-like arms. Using a simple biaxial molecular interaction model in nematic
liquid crystal, the interaction energy between two molecules is obtained by the superposition
of all rod-to-rod interactions. With the mean field approximation, the free energy of the sys-
tem is derived and the result shows that the free energy is the function of order parameters.
The relationship between the Y-shaped molecule and its ability to form a biaxial nematic
phase is established. And phase transitions from isotropic to uniaxial nematic (NI phase
transition) and from uniaxial to biaxial nematic(IB phase transition) are obtained.
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Fig. 1 Diagrammatic sketch of symmetric Y-shaped

molecule

49/,12 L
N

2 KM MRE
Fig.2 Angle 0,1,2 between rigid rod /, and [,

%43 F 2 IR0 3R 2 T

Vi), =— ]%[l (%elzh — %)—5— m(%ei,l: —

1

7

2, 1 3 :
77(?87,1; - 7)] - ﬁ[[%l Tt
m(en, —en,) +nlen, — e’z’ly)} 2
3, 1 St
¢ — l<?€19 ?>7 +7ﬂ<?e/112: ?>Z +
3, 1
A !

HorFRAE Lom Flon AR S5 5E AR AR 28 CIN AL 3 Jir
ADe. J7 BT . On Fm Xt oy 2 B sk
-2, )
p = [lep, —epy)s +mlehy, —ern, Vs +
nel, — €ny)e 4)
Ny FARKME Lom Fln TESLYG bR Roe, Fle, 7
1] 22 () 410 2 M 1o 1A e T

z A e
m.

a b

il

~— A

1 m=

0 /1 N\~

nl < ¢
; >
(1) \\ : »),
X Ao ____ \_\:/
K3 eSS A bR R P LA 0.6, 7.

Fig. 3 Molecular Euler angle in laboratory reference
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Fig. 4 Temperature dependence of the principal compo-
nents of the ordering parameter matrix Q.
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Fig. 5 Phase diagram for all the Y-shaped molecules

studied as a function of angular 2«
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Fig. 6 Orientations of the direction vectors of Rod-like and

Disk-like molecules in uniaxial nematic
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