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Abstract: Due to its distinctive traits such as low energy consumption, high transmittance, potent anti-interference ca-
pacity, fingerprint, THz flexible regulation assumes a crucial role in detection, imaging, radar, and military defense,
and has garnered significant attention from scholars both domestically and internationally in recent years. Nevertheless,
high costs and losses remain significant factors restricting the advancement of terahertz regulation. Perovskite materials
possess outstanding photoelectric properties, a straightforward preparation process, the capacity for mass production,
and thereby become one of the most promising materials for the fabrication of terahertz detectors. Additionally, the fac-

ile tunability of perovskite compensates for the difficulty in adjusting the metasurface and meets the requirement for tun-
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able metasurface. The combination of the two enables effective regulation of terahertz in the light field. In this paper,

we have designed two types of coded metasurface composed of organic-inorganic hybrid perovskite CH,NH,Pbl,, poly-

imide, and aluminum, and manipulated the operating frequencies of the two structures through light field control. The

results were compared with theoretical calculations to verify the effect. The first structure can be controlled by the light

field to select between a broadband operating frequency and high efficiency. The second structure functions only at

0. 1ITHz and can vary the phase through light, thereby reversing the phase of the original structure to control the direc-

tion of beam reflection. On this basis, we fabricated the device and verified it. To a certain extent, this paper fills the

void in the field of optical field regulation of coded metasurface and offers a train of thought for subsequent research.

Key words: terahertz, perovskite, coding metasurface, light field regulation
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Fig.1.Schematic diagram of the coding metasurface structure :
(a) O structure in dark state ; (b) 1 structure in dark state ; (¢)

0 structure in light state; (d) 1 structure in light state

BATT07 AN AR ME AN AR 7 [ an 18] 2 s o AN
B 2(a) AT LAE HY, 462025407 F“17 45 04 1 4% iR 7E
0.1 THz i} 43 %1 4 0. 99 F10. 56, 7£ 0. 14 THz It &y
0.94F10.97, M 2(c) A LLE H, &R 01145
4 19 4 i 7E 0. 1 THz B 43 3 24 0. 99 F1 0. 96, 7
0. 14 THz [ 4351 2 0. 96 F10. 85, 45 +4 iy AH 43z U &
2(b) FIE 2(d) 7R o A6 207 FN 17 45 K4 1 A oL
7£0. 1 THz 305 -18. 21°F1161. 84° ,7£0. 14 THz
B oh-126. 64° F1-54.76° . WA LE0. 1 THz I 25 5%
9 180. 05°, #3T 180° . & JEA 0" FN“1”&544 (AL

AR

—— insulating state "("
—— insulating state "1

08 010 012 014 016 008 010 012 014 016
Frequency (THz) Frequency (THz)

0
v [ S—————
= metallic state "'1'"

G

(@) 1.0

e
3

e
=

e
=

e
0

Reflection amplitude (a.u.)

=4
==

=

Reflection amplitude (a.u.) —

e o g =
X =

e
¥

—— metallic state "0"
—— metallic state 1"

0.08 0.10 0.12 0.14 0.16 0.08 0.10 0.12 0.14 0.16
Frequency (THz) Frequency (THz)

K2 (a)JootR AR IE ; (b) TEOUR AT AL ; (o) A0 4%
1 5 (DA G ARNL
Fig. 2

lating state reflection phase; (c) metallic state amplitude of re-

(a) Insulating state amplitude of reflection; (b) insu-
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Fig. 5 Device diagram of CH,NH,Pbl, encoding metasurface:
(a) 0101/0101 structured encoded metasurface device without
CH,NH,PbLthin film; (b) 0101/1010 structured encoded meta-
surface device without CH,NH,PbI, thin film; (c) bottom met-
al layer of the device; (d) device with CH,NH,Pbl, thin film.
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