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Non-standard electro-convection effects
in bent-core nematic liquid crystals
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Abstract: The effects of the electro-convection in bent-core nematic (BCN) liquid crystals (LLCs) are
demonstrated. Because of the unique V shape structure, the electrical transport parameters of the
BCN LCs are very different from that of traditional rod like(1.LC), which can lead to the non-standard
electro-convections. We systematically study these new behaviors via changing the frequency, ampli-
tude, polarity of the driving electric field and the temperature.
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Fig.1  Structural formula and phase sequence of
the2,5-bis (4-(difluoro (4-heptylphenyl) me-
thoxy) phenyl)-1.,3,4-oxadiazole (7P-CF20-
ODBP) BCN compound
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Fig.2 Representative snapshots of the low frequency

ac voltage driven prewavy pattern. (a)
PWsec in the positive half period; (b) PWsec
around the zero crossing of the voltage; (c¢)
PWsec in the negative half period. All snap-
shots are of 100 gm X 100 pm size. The
white arrows indicate the initial director n, »
the polarizer direction is vertical. f = 12
Hz, U = 10.0 V, (d)
dependence of the threshold voltages of OR™
and PWsec. T = 97 C.
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Fig.3 Representative snapshots of the medium fre-

quency ac voltage driven oblique roll (ZZ)
pattern. (a) f = 50 Hz, U = 7 V; (b) f =
1000 Hz, U = 13 V; (¢) f = 2 000 Hz,
U= 20 V. All snapshots are of 100 pgm X
100 pm size. The white arrows indicate the
initial director n,, the polarizer direction is
vertical. (d) more detail the neighborhood of
the frequency gap 25 Hz << f << 50 Hz.
where no regular patterns could be observed.
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Fig.4 Representative snapshots of the high-

frequency ac voltage driven prewavy

(PWprim) pattern. (a) f = 4 kHz, U = 45

Vi(b) f =20 kHz, U =53V; (c) f =

70 kHz, U = 82 V. The image sizes are 100

pm X 100 gm. The white arrows indicate

the initial director n,, the black arrows cor-

respond to the polarizer direction. d)

Frequency dependence of ac the threshold
voltage U., T = 97 C.

AN TR A8 A L R 5 Cad (b) fifzs, Hed OR™ Al
OR HHX T o PR, SEE R ORT B2 BLAE IE
A JE T, OR™ SR 7E B2k R, DRk vl O K S50 7
FLAT UK B H R B M AR R

TIF W ot T A R0 35 5 1Y Jo] S0 W 235 Ay, a0 20
S5 WL RN 5 S 0 TR I WA A XA T R . XA
e ) AR A A X I R A A YR AR P F 5 A
O EZ L H O T TV RIS R X R R
A T AT 23 ) BB K A e ittt vl 000 LA = 1 ) O
W 435 ) 2 — b R 3 R L ) R T S 5 R 3 K Bl
AR A %

E 3 P YL K Bl 14 ] S0 W 5 ) R R AR RN ) i
J2 HL 37 9K Bl 1 JE 13 5 45 ) (e i Pl 2800 ) 1) e A
2SR Sl H S AR FRATT R B 4 K Bl 2 (R A
FE— 43 FUI AR W3 K Sl 1) JR) W ) g 4, B
IR B RAE 1 Hz DUT 5 100 H 3 3R 30 174 &) 40 e 245 44
e 7 A PR, K Bl R — i 7E R Hz T35 2 8
+ Hz,

PR I AR B0 1R 5 i 30 3% g ) R 0 01 6L, 3R A1)
B0 2 R T R IR RN R R R i
8 AEL I G v o 7 32 5 A e ittt H s80n 8 BT R L R
Ry TE A% G 0 A B TR YR v 1 oA O 5% ) ot 5 A
ML L ., MW TAEME T Z T, ¢
THE i r 20N 5 R 0 R 3 W O B 9T A FRAT)
22 il L GE

@

&5 AR ac 755 109 I 8] JE X FR A9 ARG () IE2f
JIHMEE ORT. (b fk A OR , 1R
R5E 100 pm X 100 pm. 0 FF 08 W5 R
HUw ng . f=12 Hz, U=8.3 V, T=97 C.

Fig.5 Representative snapshots of the low frequency
ac voltage driven OR pattern. (a) OR" near
onset in the positive half period; (b) OR near
onset in the negative half period. All
snapshots are of 100 gm X 100 pm size. The
white arrows indicate the initial director n,;

the polarizer direction is vertical. f/ = 12 Hz,

U=283V,T=977T
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Fig.6  Voltage dependence of the patterns at a tem-
perature T —T.= —3 ‘C and frequency f =
500 Hz, illustrated by a sequence of micro-
photographs: (a) Oblique stripes at V. = 58
Vs (b) Transformation from oblique to
longitudinal stripes at V.= 62 V,,; (¢) Lon-
gitudinal stripes at V.= 86 V,,; (d) Trans-
formation from longitudinal to normal stripes
at V. =110 V,,; (e) Normal stripes (coexis-
ting with the fine longitudinal ones) at V. =
146 V,,; () Normal stripes at V.= 250 V,,
before entering the chaotic regime. The mi-
crophotographs over an area of 50 yum X 50
pm. The arrow in () indicates the initial di-

rector orientation (rubbing direction).
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Fig.7 Effect of temperature increase on various pat-
tern morphologies: Oblique stripes (f = 125
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