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Research progress of liquid crystal terahertz photonics
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Abstract: Liquid Crystal (LC), as an intermediate state between liquid and solid, has the fluidity of liquid
and the anisotropy of crystal, and its director is f{lexible and tunable. It has a wide range of applications
from microwave to ultraviolet. In recent years, 1.C photonics has shown great application prospects in the
terahertz band. This paper reviews the research progress of LC-based terahertz sources, tunable terahertz

devices and terahertz detectors, and discusses the future development of LC terahertz photonics such as
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ferroelectric nematic phase, liquid crystal topology, as well as multi-mode and multi-parameter on demand

terahertz wave generation, modulation and detection.

Key words: liquid crystals; terahertz sources; terahertz devices; terahertz detectors

1 7l ®
W i (liquid crystal, LC) & & —Fh 4 T 45 1)
[ P A A 1 285 A ) Z ) ey rp )2 o R o0

MR AR R4 — & KRR (48 10) A, Al
e L YRS B IR Bl M R R R B A FL /D A A ) S
PE o MR BOARTE W] WO B, JE I /R SR O
B IR B A KA R AR E
B R AR RAS | ORI A
LN I A

K 2% (terahertz, THz) K IZ 85 R A1E 0. 1~
10 THz 5 [l P9 09 W #E 3, A T S0 20 4h 22 Tl
M T THz i BA B 25 A TP 6 FRE AR G fE
5 KMVZE 25 1 S5 R L, A5 THz R TEAE Y
= N X (e N VE i ol W TR S SN
AR R T (A sh THz 8 R
N, NV S THz 24898 b 18] 884 ) THz
PRI , 72 /NS AL AR REAS | 238 W] 308 45 5 T AT #
TG AR KPR o i THz 6 F 22 5 R ok 2
— 5 SRy A ) R SR i DR S S Bk R L AR SR
25T I AR S T 0 THz R THz vl #6727
a8 T Hz 2800 i 09 A0 58 3F 8, I 0 2K R W
THz 6 19 & J AT ] 2RV

2 BTk e THz B A IR

THz 58 5 502 THz B2 15 50R & i S5

Positional and

1% 58 19 T Hz 8 56538 5 A7 TEADRL B 5t AR E K
R G0 % A TR X T Hz 58 569 /9 5 5 701 4k
SR MEZMR ., @A RN SR THz
Py A B JE THZ R BB I ) . KD
WO B W R IOk B A e D A T 5 R T A i A
FRPE BT RO AR B TH R 3 B vl =
T A K PR AR A A R AR SR S
K BE 2L T KB IOE P AR THz 88 5, i 4 T [
A5 TR A Z 18] 9 W A 7 A= THz 8 1 A DG F 58 iR
RK W IE . W Ah A5 THz 8% 0% 3% an & 1
TN o TR DA H R 1 B RN O 2 v o 7 Al 2R
JeF A A EE AL, LA R AR LR
B4 B O A W I #) Gn 1 R A R R R
ETF AN A G245 4y 450 TR FR e
VL i R A B B EL A B v ) AR 2t R B VR
Zed B e, ARG M R B A B Y — R
SAFLA L o (& T B Al 28 P 50U 1 G
HARZ ., T HILEAMIE T 5CB & 7 B 15
SR S BORA A7 DG B L A U O IR e H R
Lk R Bk, 2007 4F, Andy % AWFSE T W
iR AW AN A, ST RO
TS AR HAE R R R AR £ o 202148, AT
WARE T A R EOE B — s AR S
T 8l 4 S 4 S AR T Hiz 8 S B

S E WA 2(a) fir s, SR R A o0
4 800 nm, ik % 100 fs, # & 4%y 1 kHz () 5k

Orientational

Disordered

—— e M YL t?/‘.’:;;,/

B A L) A

- i NI NP 1@@
MicI:rowaves . THz : Infrared I.

F1 WA S THz 4% R 2 A

Fig.1 Schematic diagram of THz electromagnetic spectra and LC mesophases
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(a) Experimental setup of THz generation induced by femtosecond laser in L.C, the block diagram is LC cell;

(b) Temporal THz waveforms of the THz emission from the LC cell with different # and (c) corresponding Fourier-

transformed spectra'™’. BS: beam splitter; OAPM: off-axis parabolic mirror; QWP quarter wave plate; WP:

Wollaston prism; PD: photo detector.
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Fig.3 The THz radiation and polarization properties. (a) Normalized THz waveforms with different pump powers™';

]

(b) THz peak electric field and energy from 1.C as a function of the pump fluence™"’; (¢) Three-dimensional trajectory

plot of the temporal waveforms of THz emission; (d) Ellipticity of THz waves in frequency domain.
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(¢) THz metalens with tunable chromatic aberration.
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tial light modulator for single-pixel imaging.
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