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Abstract

In order to improve the lateral control ability of vortex beam intensity distribution, a metasurface
functional device based on the transmission phase all-dielectric structure is designed. The wave-
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front regulation method of dynamic phase and the finite difference time-domain method (FDTD)
were used to numerically simulate the designed metasurface. The results show that by designing
the phase distribution of the incident linear polarization components, two vortex beams with lat-
eral intensity distribution can be freely adjusted by the incident polarization state, and the two
vortex beams laterally multiplexed have orthogonal polarization states with each other. Related
research is expected to be applied to optical communication, particle manipulation and informa-
tion encryption.
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Figure 1. The incoming linearly polarized terahertz wave changes from 0°~90°, and the exit focused polarization vortex
schematic. When the incoming linearly polarization rotates at a certain angle, the focusing vortex generated by the metalens
is displayed on the other side of the metalens, with one vortex being the x-polarization component focusing vortex and the
other vortex being the y-polarization component focusing vortex
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Figure 2. Schematic diagram of unit structure design and scanning transmittance and phase. (a) Schematic diagram of the
structure of the unit; (b) Incident x polarization sweep parameter yields transmittance; (c) Incident x polarization sweep pa-
rameter obtains the phase; (d) Incident y polarization sweep parameter yields transmittance; (€) Incident y polarization sweep
parameter obtains the phase
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Figure 3. Simulation results of total electric field distributions of linear polarization vortex metalens with topological charge
of +1. (a)~(e) Simulation results of electric field distributions obtained under the incidence of 0°~90° linearly polarized tera-
hertz waves

3. $RMAECY L MR RIEB RIS ER MRS A T RER. (2)-O)7 0-00 BHRIRAMERNS T
BEIEBIF A T HE R

FeT BIRVETHIERE, A SO AR 28BS 152 e IR I 8 't SR 5 B2 7 A VR B A R T B HEAT 1 0
HtH. WENSSHZHON £= 6000 pm, ELVEMWIRAKFZZBIINS T, 82055 IR 2 BB L 0w
PRI RAIRIE, WIRESART T NSRBI R iess, WA2n 2 T ARIE T B . fESKbrAUE T H
Mh, WE T 100 x 100 MEZE R, SRS Ll em x 1.1 om, BB 1/ME T R R R I A R R LA

DOI: 10.12677/mos.2023.123273 2963 e RSE TR


https://doi.org/10.12677/mos.2023.123273

FIHAE

) o5 BR 2 5 (FDTD) 4T BUE i+ 55, FDTD I A 7E X, y, 2 = /N7 ) b A8 & Y5 Bl 43730 A 11,110 pm,
11,110 pm, —1000 um ] 4500 pm, X, y, z =AJ7 A _ERIFRS 3% 15 pm, 15 pm, 15 pm, LAES%E
WHEHNO0.7 THz, R FMRENTEEILELE, MR RNEmEWE 3 froc. K 3@)Ex 7RSS
R P i R A A 2 90 S B AL R THT B 85 2 S5 7E 2 = 6000 pum 4 x-y TH 28 PE IR AR S K B 38 B 40 A, W LA
R HA x RS 1 B e BB X2 BN NS IR R A x Wik o=, y IR =N 0.
Kl 3(b) i 1 i 22.5° NI ) 2 14l i A A 2% U8t 388 3t A 3 THI 2 6% 2 Ji5 7E 2 = 6000 pm &b x-y 1 b 28 14
PRAS VIR EE A, BT DI S22 J5 i 22 40 RN SR ER IR 3 A 5 B 0 A AE 2 x 41 10 e i i iz de
Ty IR BERIE . BEIRNG R MR e 22.5° 2 571 y ImfR &, (H2 x iR 'Lz KTy
sy fE. Kl 3(c)moRn T ek 45° NG I Z. M ik Ak 24 i B M R HHE SR 2 J5 76 2 = 6000 pm 4k x-y
[ A PRS0 FE 9 BT A, AR RT DO 52 381 Jif 55070 A AN SR BRI I3 A 9 B 404 B x ImdIe i lié
SEPE Sy AR TR e SR B LT AR S o X R R AN R M AR IE R 45° 2 5 x IRk =S y MR o =S L
RTEAATER . ] 3(d) B T ER: 67.5° NI IS A HR R 2% il @ A R B B 2 J5 7F 2 = 6000 pm
b x-y TH _F 2R ARAS P H IR A A, A AT DOWER B 5 A A A S B TR e A A B AT HL x
P e o P ez /N Ty ARBR IR E R T o IX S R AN TS M R AR e 5 67.5° 2 J5 NS BARAFAE X ik 70 =,
{H2 x R &2 L/ANT y IR . & 3(e)Eon T ek 907 N S 1 28 14 i 115 A 2% I8t 368 3ok i ) 3 T i
52 JG/E 2= 6000 pm 4b x-y [H_EZePEIRIRAS (T 9 E 0 A, MR AT DU 2 A y ImiRS 1 R &R
JE B SRR NS 2R R R A y IRy, T X AR IR 0. tpi 2, X itabveit i
MR, AN L ERMIRS A x IR TER: 2] y IRAS IS, IR AR T e X B A4 i B2 AN A e (i g 12 1 A
BB LMGRIE, Bk B 3 WA BB AR .

ety

T
1
1
1
1
1
1

T

y(mm)

S m

a0 20 00 20 40p
x(mm)

4.0 = QLS -

[}
‘y
»
-—T
&
FJ
4£.
“n
n,

L
AN
Niey
B e
- .".
REGTN
’
AL
o
DCITH

AL A

Figure 4. Simulation results of electric fields and phase distributions of x-polarization component of linearly polarization
vortex metalens with topological charge of +1. (a;)~(as) Electric field distribution simulation results of x-polarization com-
ponent obtained under the incidence of 0°~90° linearly polarization terahertz waves; (b1)~(bs) Phase distribution simulation
results of x-polarization component obtained under the incidence of 0°~90° linearly polarization terahertz waves.
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Figure 5. Simulation results of electric fields and phase distributions of y-polarization component of linearly polarization
vortex metalens with topological charge of +1. (a;)~(as) Electric field distribution simulation results of y-polarization com-
ponent obtained under the incidence of 0°~90° linearly polarization terahertz waves; (b1)~(bs) Phase distribution simulation
results of y-polarization component obtained under the incidence of 0°~90° linearly polarization terahertz waves
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