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The optical constants of the homologous series of alkyl

cyanobiphenyl liguid crystals (nCB - n=6to0 12 ) in THz Range

Student: Sheng-Lan Hsu Advisor: Dr. Ru-Pin Pan

Department of Electrophysics

National Chiao Tung University

ABSTRACT

The complex refractive indices of the homologous series of alkyl
cyanobiphenyl liquid crystalstnCB > n=6 to 12 ) have been determined by
using the terahertz time-domain-spectroscopy. \We have shown that the
terahertz (0.2-1.6THz ) birefringence'of 6CB, 7CB, and 8CB are

0.106-0.130, 0.059-0.115, and 0.077-0.124, respectively. Based on the
bibliography, the visible birefringence of 6CB, 7CB, and 8CB are
0.109-0.143, 0.123-0.171, and 0.093-0.153, respectively.

The real indices of 9CB, 10CB, 11CB and 12CB in isotropic phase are
around 1.56, 1.60, 1.55 and 1.56, respectively. Their extinction

coefficients are all less than 0.05. There is no sharp absorption features of

nCB (n=6to 12) in the range of 0.2-1.6THz.
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4cyano4-malkylbiphenyls

Number of KN, N-I H

C atoms in K—5Sp or or K—-Nor KE—~+Spt

side chains Name [KE~I Sa—N Sg—I k cal mol™!

1 K3 [109) - (a5)* 5.4

2 K6 73] - 2)* 4.1

3 KS [66) - (25.5) 6.4

4 K12 [48] - (16.5) 5.5

5 K15 24 - 35.3 4.1

6 K18 14.5 - 29 5.8

7 K21 30 - 42.8 6.2

8 K24 215 335 405 6.761

9 K27 42 48 49.5 9.591

10 K30 44(S4) — 50.5 8.981

1l K33 53(Sa) — 515 10.481

12 K36 48(S ) - 58.5 9.221
4-cyano-4-n-alkyl-p-terphenyl

5 TIS 131 - 240 4.)

Transilion temperatures are in °C
( ) = monotropic transition
K = crystal
N = nematic
5‘? = smectic A
= isotropic liquid
H = enthalpy of fusion

® 1-22 nCB (n=1~12) /# L 4p S L B B -
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%22 RAEBRSEFTREOER -
The thickness | The thickness
The LC layer | of two fused | of two fused
Sample . - -
thickness silica of silica of
sample cell | reference cell
6CB 0.448mm 2.41mm 2.309mm
7CB 0.551mm 2.467mm 2.309mm
8CB 0.528mm 2.360mm 2.309mm
9CB 0.260mm 2.070mm 2.092mm
10CB 0.550mm 2.102mm 2.092mm
11CB 0.264mm 2:.084mm 2.092mm
12CB 0.538mm 2.087mm 2.092mm
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# 5-1 nCB (n=6-8) /% §» rnematic phase * F75F Fne ~ no ~ K= [
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0.41Thz 0.60Thz
6CB
nematic| 1.61~1.63 | 1.49~1.50 <0.06 0.097~0.118 10.106~0.130
phase
7CB
nematic| 1.66~1.70 | 1.58~1.60 <0.04 0.061~0.115 ]0.059~0.115
phase
8CB
nematic| 1.66~1.69 | 1.57~41.58 <0.05 0.073~0.115 ]0.077~0.124
phase
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% 5-2 nCB (n=6-12) /% & # isotropic phase erd7#+F & n~ K °

Sample n K

6CB
isotropic 1.53 <0.04
phase
7CB
isotropic 1.61 <0.03
phase
8CB
isotropic 1.58 <0.03
phase
9CB
isotropic 1:56 <0.05
phase

10€B
isotropic 1.60 <0.03
phase

11CB
isotropic 1.55 <0.04
phase

12CB
isotropic 1.56 <0.02
phase
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