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hertz devices, a dual-functional switchable chiral metasurface based on graphene carrier modulation is pro-
posed. By changing the polarization state of the incident wave and continuously tuning the Fermi level of
graphene through an external gate voltage, the structure can exhibit circular dichroism (CD) and linear di-
chroism (LD) responses, enabling switching between different polarization-selective absorption characterist-
ics. Simulation results show that when the graphene Fermi level is 1 eV, the metasurface exhibits pro-
nounced selective absorption for left- and right-handed circularly polarized waves at 2.65 THz, with a CD
value reaching 0.89, and maintaining CD values above 0.6 within the frequency range of 1.97-3.44 THz.
When the Fermi level decreases to 0.2 eV, a significant linear dichroism response appears at 1.91 THz, with
an LD value of 0.75. Analysis of the electric field and surface current distributions reveals that the difference
in the strength of electric resonances excited under different polarization states is the primary mechanism re-
sponsible for polarization-selective absorption. In addition, the proposed structure demonstrates good robust-

ness against variations in the incident angle and structural parameters, indicating its potential applications in

circular/linear dichroism detection, polarization control, and terahertz photonic devices.

Key words: metasurfaces; circular dichroism; linear dichroism; tunability
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Fig. 1 Schematic diagram of the chiral metasurface unit

cell. (a) Three-dimensional schematic view; (b) top

view with the definition of geometric parameters
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Fig. 2 Electromagnetic response curves of the metasurface

to two types of circularly polarized light. (a) Reflec-

tion coefficients; (b) absorption spectrum and CD

spectrum

TEL PRI AR T, B 3(@) A T
WPORBEG N E~0.2eV I, Z5H i R 541 . L
Rl Ry=lrgls Ru=lrnl, Ry=lry, o WA
N, S8 SRR ST o3 Ry, 5 R, TEREA B Y
ARES, MR8 R, 5 R, WA LRI
AR A G 25 e, WIS HA 0T 1E 28 2k DA U8
HARFE MmN, X (6) #k— 23
x 5y R A S B WS Rk I 2k ek
i<k, &l 3(b) Bk, 7E 1.91 THz AL T —A>
A S A PR I S0, GBSy i DA S A R A
RIEIR 92.82%, 1M x MR AT HIRICR R
18.24%. X KUIFEIZILARMARAL, Fris it ny R
T 0T x AR 32 BRI Ry ST R, WXy fR iR
P 7= A 7 30758 AW, TR B T B S ) i
PRiE PR 2E 5. HEM A5 BI4E 1.91 THz
b x. y PR A ST R 2 25, KR LD BRE
IKF] 0.75, WoR TAERBELE 1-4 THz B 1)

1.0
g 09
&
=} 0 ,
2 - x-polarized
< -0.5f ./ — y-polarized

" 1D
L L

.O 1 1 1
1.0 1.52.02.53.03.54.0
Frequency/THz

S Fi——

0 1
1.01.52.0253.03.54.0

Frequency/THz

P 3 TGS P Rl 2 i ' ) LR B 2R () S5
FHG (b) Wit & LD 3%

Fig. 3 Electromagnetic response curves of the metasurface
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flection coefficients; (b) absorption spectra and LD

spectra
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Tab.1 Comparison with recently reported metasurfaces
Ref. Working band  Tunability Modulation method Device structure Response bandwidth CD LD
[45] Near-infrared No Fixed geometrical design Au rectangular-hole array /80, CD peak near 880 nm 0.76
spacer / Au mirror
[46] THz Yes VO, phase-transition modulation VO,-integrated double-aperture Sw1tchmg at 2.68 T'Hz; dual—b'and 056
metasurface polarization-selective absorption
Double-layer InSb chiral
[47] THz Yes Temperature-tunable InSb resonators / dielectric spacer/  CD peaks at 2.31 and 5.68 THz 0.89
metal ground plane
. . . . G-shaped split-ring resonator ~ CD peaks at 7.7, 8.3, 11.5 GHz;
[48]  Microwave No Fixed geometrical design metasurface LD peak at 17.3 GHz 0.90 0.52
[49] THz Yes Thermally driven VO, V/Oi;lﬁ lilﬁﬁd?l saplg;r;lfureigﬂiz)r CD>040:0.60-072 THz ) (1 54
phase-transition modulation poy glane & LD >0.30: 0.61-0.74 THz : ’
[50] THz Ye VO, temperature modulation and Two-layer graphene metasurfaces ~ PCR > 0.9: 2.89-4.02 THz; 071 0.60
graphene electrical modulation / VO, film / Au substrate ellipticity > 0.9: 2.32-2.69 THz ’
This THz Yes Electrical modulation by tuning rg?gi?j ?rrg—;f:us sz(l;lé;r/l?\gu CD > 0.6: 1.97-3.44 THz; 089 075
work the graphene Fermi level pas Sp LD peak at 1.91 THz ’ ’

ground plane
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