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Measuring the twist elastic constant of nematic

liquid crystal by in plane electrode structure

Student: Cheng-Ta Yang Advisor: Dr. Ru-Pin Chao Pan

Department of Electrophysics
National Chiao Tung University

ABSTRACT

A method of measuring the twist elastic constant (K,,) of a nematic liquid crystal
(NLC) has been demonstrated. This constantis:an important parameter of NLC for
both fundamental research and applications. It is also-often required to experimentally
deduce other parameters of NLC, such as azimuthal anchoring strength. A simple
method without applying magnetic field is;on demanding. We measured the K., with a
homogeneous cell with laser beam (632.8 nm). An in-plane-switching configuration
was used to apply the electric field. The constant can then be obtained by measuring
the threshold voltage. The temperature dependence of K22 of 5CB and E7 are

measured. The results are compared with other literatures.
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5CB | voltage cell gap  [electrodes distance | electric field [IEE ﬂ’ﬁjﬂ& 28.5C

Bhis | Vth(volt) d(um) 1(um) E(volt/um) | dielectric anisotropy | twist elastic constant(N)
I 144 32.77 5358 0.026 8.93 6.2E-12
II 67 32.18 2475 0.027 8.93 6.1E-12
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V% (C) [ P [ 7 i
25.97 496.2 15.73
26.95 488.1 15.47
27.93 480.2 15.22
28.91 474.4 15.04
29.90 467.3 14.81
30.88 463.0 14.68
31.86 452.1 14.33
32.34 4453 14.11
32.83 438.5 13.90
33.31 428.6 13.59
33.60 420.6 13.33
33.80 400.6 12.70
34.09 290.5 0.21
34.38 291.8 9.25
34.76 293.8 9.31
35.73 295.6 9.37

V% (C) [ P [ i Agiriic
25.77 360.5 5.93
26.75 366.2 6.02
27.73 371.5 0.11
28.68 376.8 6.20
29.59 382.6 6.29
30.74 390.7 6.42
31.66 399.3 6.57
32.44 406.2 6.68
32.73 410.1 6.74
3341 420.8 6.92
33.70 426.6 7.01
33.99 434.1 7.14
34.28 445.5 7.33
34.57 573.6 9.43
34.87 583.2 9.59
35.80 585.1 9.62

% 5-1 Merck 5CB 04 3 # #c 8 |2 %
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% (C) |FHAMER) | /g
26.07 501.3 13.85
27.09 497.0 13.73
28.11 491.7 13.58
29.13 485.8 13.42
30.15 479.8 13.25
3117 472.8 13.06
32.19 464.5 12.83
32.69 459.9 1270
33.20 454.5 12.56
3371 448.1 12.38
34.22 440.3 12.16
34.52 434.5 12,00
34.83 427.1 11.80
35.03 406.2 11.22
35.24 3334 921
35.4 295.5 8.16
35.64 296.3 8:49

EE(C) |HATED = [ i
27.04 166.8 5.18
28.04 1689 525
29.04 1716 533
30.05 1738 5.40
3105 177.1 5.50
32.04 1807 5.61
32.54 183.2 5.69
33.04 186.0 5.78
33.54 189.5 5.89
34.04 1938 6.02
34.34 1975 6.13
34.63 214.3 6.60
35.04 259.4 8.06
35.54 259.9 8.07

%52 A= F A+ 5CBaA T ¥ B RIE R
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EE (C) ;*’"I:EJ (0F) [+ /i F%ﬁlg‘\f
27.06 561.0 16.31
30.18 555.0 16.13
35.36 545.2 15.85
40.81 533.0 15.49
42.88 528.4 15.36
45.94 521.5 15.16
51.08 502.7 14.61
54.11 484.3 14.08
56.03 467.3 13.58
58.85 331.5 9.64
60.71 315.3 9.17
62.42 318.7 9.26

W (C) FAMRED = i Fiif B
24.96 152.7 58
29.60 156.3 595
34.00 160.0 5.38
41.57 168.6 5.67
44.27 173.3 5.82
48.67 181.0 6.08
51.55 190.4 6.40
53.40 197.6 6.64
56.07 215.5 7.24
57.80 273.1 9.18
58.63 281.9 947
59.45 283.5 9.53
61.08 284.8 9.57

% 5-3 Merck E7 eh/i 7@ % #c& R 2 %
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Merck 5CB offset angle 2% cell gap electrode distance Tc=34.39C

temperature('C) Te-T(C) Vth(volt) d(um) 1(um) dielectric anisotropy twist elastic constant(N)
25.03 9.36 78.5 34.12 2840 10.23 8.2E-12
26.01 8.38 78.4 34.12 2840 9.82 7.8E-12
27.00 7.39 78.3 34.12 2840 9.47 7.5E-12
27.96 0.43 71.6 3442 2840 9.16 7.1E-12
28.99 5.40 78.0 34.12 2840 8.85 7.0E-12
29.98 441 71.1 34.12 2840 8.54 6.6E-12
30.97 3.42 71.6 34.12 2840 8.17 0.4E-12
31.97 2.42 75.5 34.12 2840 7.72 5.7E-12
32.45 1.94 73.2 34.12 2840 747 5.2E-12
32.93 1.46 73.2 34.12 2840 7.18 5.0E-12
33.44 0.95 73.0 34.12 2840 6.79 4.7E-12
33.91 0.48 714 34.12 2840 6.06 4.7E-12

% 5-4 Merck 5CB#dz o S84 % 8Ky & P12 %
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Ao+t 5CB offset angle 2 " cell gap electrode distance Tc=34.96C
temperature('C) Tc-T(C) | Vth(volt) |  d(um) 1(um) dielectric anisotropy twist elastic constant(N)
26.03 8.93 49.3 29.13 2236 8.48 3.1E-12
27.03 7.93 48.5 29.13 2236 8.37 3.0E-12
28.04 6.92 48.2 29.13 2236 8.24 2.9E-12
29.03 5.93 52.6 29:13 2236 8.09 3.4E-12
30.02 4,94 44.1 29.13 2236 791 2.3E-12
31.01 3.95 479 -29.13 2236 7.68 2.TE-12
32.00 2.96 45.6 29.13 2236 7.36 2.3E-12
32.99 1.97 43.5 2913 2236 6.86 2.0E-12
33.97 0.99 443 29.13 2236 5.86 1.8E-12

% 55 4 3B AF S5CBedfz o HP 4Ky E Pl %
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Merck  E7 offset angle 2 7% cell gap electrode distance Tc=57.09C
temperature('C) Te-T(C) Vth(volt) d(um) 1(um) dielectric anisotropy twist elastic constant(N)
25.05 32.04 55.1 29.89 2143 11.34 6.0E-12
30.10 26.99 51.4 29.89 2143 10.87 5.0E-12
35.12 21.97 494 29.89 2143 10.43 44E-12
39.60 17.49 45.1 29.89 2143 9.96 3.5E-12
44.82 12.27 46.2 29.89 2143 9.37 3.5E-12
49.65 7.44 42.1 29.89 2143 8.53 2.6E-12
54.35 2.74 394 29.89 2143 6.92 1.9E-12

% 5-6 Merck E7 Eﬁ%}i': 2 55—”‘%. % §9:K22;‘€_ /?'J %" 5%
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