Appendix A

A1l

Material parameters for MBBA and I 52

Table A.1. Material parameters for MBBA at 25°C [147, 148], and for I 52 at
30°C — 60°C [32] as used in Ref. [42]

Tec

Parameter MBBA 152
Orientational Ky 6.66 18.4 *
elasticities Kjy 4.2 12.65 *
in units of 1072 N Kas 8.61 23
Conductivities ol 1.0 0.28---1.41 %
in units of 107%(m)~? O, 0.5 0.073---0.63 & *
Dielectric permittivities in €1 5.25 3.01---2.90 ¢
units of ¢g = 8.8542 x 1072 f; €a -0.53 0.056(7 — 63°C)/(38°C)
o -18.1 0.1y *
Viscosities a9 -110.4 —0.97, |
in units of Qs -1.1 0.19; *
10732 = oy 82.6 2
Qs 77.9 0.65y; Tt
o6 -33.6 —0.157; *
mobilities In e ano ano
units of 10-1%m?2/(Vs) NG 1.6 0.4 +0.07(T — 30°C)/(30°C)
recombination rate (1/sec) 7! ~ (.24 ~ 0.1%¢

TOZ2=013—71

** If not given in terms of v; or g
't Onsager relation a5 = ag — ay — a3

& Left value for 30°C; right value for 60°C, see Table A.2.
£& Fits of the WEM predictions to experiments

* Value fitted to the experimental threshold and roll-angle curves
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As decribed in detail in Chapter 5, the mobility parameter is fitted to the mea-
sured Hopf frequencies as function of the external frequency (in I 52 for each tem-
perature). The recombination parameter was estimated in Chapter 6.

The rotational viscosity 7y, the bulk viscosity n = a4/2, and ¢; where measured
for 152 in Ref. [149] as function of the temperature. Interpolations to the temperatu-
res relevant in this work are given in Table A.2 below. The conductivity as function
of the temperature was measured in Ref. [30]. The anisotropy of the conductivity
was fitted, for each temperature, to the measured values of V, in the limit of small
external frequencies. All viscosities with the exception of the isotropic ay = 25 are
assumed to have the same temperature dependence as ;. The prefactors, in units
of 71, were determined to fit the threshold and roll angles.

Table A.2 Temperature dependence of the material parameters of I 52

Temperature (°C) | 30 35 40 45 50 60

€1 () 3.0l 299 298 2.96 294 2.90

1 (1072 Ns) 207 163 130 105 87 65
N =210y | 19.8 158 128 107 9.2 7.7
o1 (1073(Qm)~1) | 0.28 0.37 049 0.65 0.85 1.41
04)0L 026 0.3 034 038 042 0.45

A.2 Linearization of the WEM equations
for nonzero diffusivities
and with respect to a nontrivial basic state

The WEM equations (3.18) and (3.19) are expressed in terms of a and D instead
of & and D, where a and D are defined in the Eqs. (4.4) and (4.5). The resulting
equations are linearized around a nontrivial basic state of the functional form given
by Eq. (4.1). Denoting the z derivatives of the fields of the basic state with a prime
(6po = 6¢"), the result for the Fourier modes with wavevector ¢ = (¢, p) is given by

Pi0,(¢,6 + e.Eoiqn,)
= [—000, + 030, — 2Ds15,¢,] = [anz + 6po + oz_lDdl&q] T (A.1)
-+ {—O‘aUOEO +D [a_ldlaaaé + 2s1(0,0p) — &qeaEO)] } iqn, — P1éplu.,
P oo = a{—asi [(Eoéy, — §pg)d. + 8po(G, + €4 + 2ré,)]
— dy 006, — 040, + Ds16,é, — rogé,]} @
— |adi(Fod, + bpo(1 — 1)) + Ds26, + 2roo| T
+ Hadi [—000,Eq + Dsi(0.6py — 6,64 Eo) + rogeq Eo] (A.2)
+ 81 By [—6poca — €a(26po(1 + 1) + Fd,)] + D320a06} iqgn, — Piolv,,
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with the (homogeneous) BCs

[EO — a_lDdlaz]E + [0'0 — 2D8185]625
[D@Z — O[Eodl]a — a[dlao + 20[81(5[)0 + anz)]aza

= 0, (A.3)
= 0. (A.4)

The operators ¢, and &, are given by Eq. (5.10). The linearized director and
momentum-balance equations are given by the Eqs. (5.5) — (5.8) with the volume
force Eoé,é in Eq. (5.8) replaced by (V2R coswot — 6¢))é,0 —6pods. The electric
field is given by Eo = V2R coswot — 66,

A.3 The 3 x 3 eigenvalue system of the one-mode
approximation of the linearized WEM equa-
tions

Inserting the adiabatically eliminated charge density (5.20), and the velocities (5.18)
and (5.19), into the Galerkin projection of the linearized WEM equations (5.4), (5.5),

and (5.6) with v, replaced by (:0,v, — pv,)/q, leads to following eigenvalue system

At

for modes o e*,

(A= X)o@ 4+ a2Ro(D ign® = 0, (A.5)

RC? . P < k >
_ e 50 —\)ian©@ L 2 S WD (0 _—
o™+ (A= A)gny + M,y 0 — Aoz—— | qn = 0, (A6
Uc(zeﬂ) (1 +w?) ( ) q v ’ Ky, Y (4.6)
RC? k., R .
Pl | o0+ [myzat — Aoy (—y + —)] iqn{®
9 oq (14 w?) q Ky, Roy
+(A — )\Oy)qngo) = 0, (A.T)
where

mzy =

)‘Oz af2a/2772y OZQOZ3]2 )‘Oy [(22
—[, (off) sy My, = \ ],—mzy.
A2z Nyy Nz Nyyd 0z ‘yy

The growth rate A, of the SM for normal rolls is given by

R
A=, (1 , A9
( Ro) (A.9)

where Ry, is given by Eq. (5.21) for p = 0.
The parameter Ry, is given by

K,n ngeﬂ) :
Roy = % (A.10)
a50a Ty



