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Research and development of new liquid crystals for the terahertz tunable
antennas focusing the intermolecular interaction

Ito, Ryota
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Liquid cr%staI(LC) antennas are important for practicallK implementing
wireless communication using terahertz waves. This research project focuses on the molecular
interaction of liquid crystal materials to achieve high-birefringent and low-loss LCs in the
terahertz range. Experimental results indicate that the core structure and side chain of the
hydrogen-bonded LC are important in the birefringent and loss in the terahertz range. In addition,
the charge transfer interaction in the LC also affects the birefringent and loss in the terahertz
range. These results provide important information for developing LC antennas for future wireless
communication technology using terahertz waves.



loT
30
10,000 5
(5G)

0.1 3.0THz

CN CI, Ck4
5wl F 15w%

CN CI, CF4



2F

3
5CB/MBBA
5CB:MBBA=100:0 0:100

60 40

0 == HO 589 nm
ot~ O -
XIZCN, F, CF, 042 ye
HO%O HO. HO. E
s
O O
J o . o 011
27VADKREY 3TNMADRAER 400 0RBER
589nm (2F) (3F) (4F)
01
1 . 5THZ 2F 3F 4F
0.16 30
1.5THz = 1.5THz
3F 70 s | B
§ 0.14 § 20 ‘ N ®
) $ L
£ = §
Eor L $10
é ®ao
01 0
2F 3F aF 2F 3F aF
X1 KbwIE T F A T KB B WA D AL L OT T~ CORERR
2F 3F a, a
F 4F oo
0.06
589 nm
SLCN goos
CnH2n+1 _“_/<OH-— o/n Hans1Cn ) a
£ A
YELOOAZHURETD 002
FF2OELTRER
0
2 1RO% MWMERL
0.12 15
15THz 5 - 5t
g o1 [ _'g'"
H 3 5
£ o 9 o
oos H
§ 7
i
0.06 5
1RO% MERG 1803 MEST

2 K FHE WA O T EAEZ TS A OB LOT 7~V TORIER R

SmA

MBBA

CH@—@—CH = N@—C,,Hs

+ MBBALSCBDREITES
BEBMEEEREHNA

5CB
n- Q-0

2 ~50
E
x 18 Sa0
H e o H
2 H
riad 5 g @ o0 s %” " g N
2 [ - - -
S14 . . S20 ..
g s .
] 2 e o o .
212 E1o .
1 2 0
0 20 40 60 80 100 o 20 40 60 80 100
5CB [Wt%] 5CB [wt%]

[¥3 CARFBEIHEAER 2 AT DA DT T~V CORERE R



2 2 0 1
ITO Ryota SEKIYA Hayato HONMA Michinori NOSE Toshiaki E105.C
Estimating the Birefringence and Absorption Losses of Hydrogen-bonded Liquid Crystals with 2022
Alkoxy Chains at 2.5 THz
IEICE Transactions on Electronics 68 71
DOl
10.1587/transele.2021D110003
Ito Ryota Sekiya Hayato Kawayama Iwao Honma Michinori Tonouchi Masayoshi Nose Toshiaki 62
Influence of dichroism on the optical properties of a twisted nematic liquid crystal cell in 2023
the terahertz region
Applied Optics 4052 4052
DOl
10.1364/A0.487770

5CB/MBBA THz

2021

Ryota Ito, Hayato Sekiya, Michinori Honma and Toshiaki Nose

Ryota Ito, Hayato Sekiya, Michinori Honma and Toshiaki Nose
bonded Liquid Crystal with Alkoxy Chain in Terahertz region
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