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Biaxials’ model

1
q::m®m—§l, b:=—e®e—e; Ke|

V=-U{a-d +7(qa-b'+b-q)+Ab b}

Uy > 0 and A,y model parameters

1
Q:S(ez®ez—§I)+T(ew®ex—ey®ey)

1
B:S’(ez®ez—§I)+T’(ew®ex—ey®ey)

pseudo-potential

U =—Us(q-Q+ \b-B)
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Mean-field equations

partition and distribution functions

Z(QB.AN) = [exp(3(Q-a+AB-b)

T

f =~ expf(a-Q+ Ab-B)]

A
Uo

T:=S*xS! = —
xS, f o

kp Boltzmann constant and ¢ absolute temperature

Q=<q>:/qu B=<b>=/be

A Z B, 5, A\
F(Q7B767>‘):UO{%QQ+§BB_%1H< (Q’Sﬂ.z’ﬁ, ))}7
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dominant stable biaxial states (5,0,0,7")

1
Q:S(ez®ez—§l) B=T'(e,Qe, —e,Re,)
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parameter

o

S, order

unstable uniaxial states with a greater value of free energy (S, 0,S5’,0)

1 1
Q=—-5(e,®ey — §I) B=-5(e,®e, - §I)

Q= _S(ex®ex_
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dominant stable biaxial states (5,0,0,7")

1
Q:S(ez®ez_§I) B=T'(e,®e, —e,Re,)
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S order parameter

unstable uniaxial states with a greater value of free energy (S, 0,S’,0)

1 1
Q=—-5(e,®ey — §I) B=-5(e,®e, - §I)

Q: _S(ex®ex_
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Phase Diagram and Tricritical points

ISOTROPIC

BIAXIAL

Durand, Sonnet, Virga (2003) De Matteis, Romano ,Virga
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Reference triangle
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Model: 2v =1 — 3\

q* ::e®e—§I, b* =m®m-—-e; e,

IN—1 1 —A
V:—Uo{( 5 )q*°q*’+(—2 )b*.b*’}

V' = -Uy (9>\2_ 1) {d"-q” +\'b" - b*'}

which is equivalent to v = 0 model by transforming the model

parameter and 3 as follows

o\ — 1 . 1=
)’ Ay w—
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Order parameters

1
Q" =S"(e,®e, — §I)—|—T*(e$®e$ —e, Re,)

1
B"=5",®e, — §I) + T (e, @ e, —e, Rey)

with the following corrispondence on the order parameters

Ix * T/*_T*
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Conjugated phase diagram
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We can rewrite the model in the following way

s pel0l] e

mean-field

1

Ju=—exp (B, (B"-b" —pQ"-q’))
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1 1
Q* — —25*(633 X e, — gI) B* = —25/*(63; X e,p — gI) =
S* — —T*, S/* — _T/>l<
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uw=0.7

1
Q" =5"(e.®e, - §I) B*=T"(e,®e,—e,Qe,) =T =8%=0

1 1
Q" =-25"(e,®e, — §I) B* = -25"(e, ® e, — §I) o

S* — —T*, S/* — _T/>l<

0.2

0.15[

0.1
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Representation in the order parameters space for u = 0.7

T*
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3D representation
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Bifurcation points’ path

0.045

ISOTROPIC

UNIAXIAL

UNIAXIAL

BIAXIAL
BIAXIAL

I I I I
0.94 0.95 0.96 0.97 0.98 0.99

u

C, (0.958,0.023)
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1= 0.989 > u; Free energy at the transition point

I I
"transition/part1.7" using 5:11
“transition/fort.7" using 5:11
"transition/fort2p3.7" using 4:10
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—model phase diagram
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BIAXIAL
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Reference triangle
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Complete Phase diagram
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Reference triangle
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Complete Phase diagram: p—uversion
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Future work

Bifurcation Analysis inside the reference triangle to identify the

generic topology of the phase diagram and to analyse its
convergence to v = 0—model and 2v = 1 — 3A\—model.

Numerical continuation of the tricritical points C'ys and C5
. and finally I would thank

my advisor Prof. E. Virga

Prof. Gartland, Prof. Durand and Prof. S. Romano, Dr.
Riccardo Rosso and Dr. Fulvio Bisi for very helpfull

conversations
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