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Abstract

The optical community is interested in the arbitrary control of the polarization state of light, as
such control can open up possibilities for a wide range of modern optical applications. However,
conventional polarization control devices are usually bulky and are limited to a narrow wave-

SCEF| s xbEl SRR AR M E A R ). RS 1 5, 2024, 13(3): 3335-3342.
DOI: 10.12677/mos.2024.133303


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2024.133303
https://doi.org/10.12677/mos.2024.133303
https://www.hanspub.org/

Hid L

length range in operation, which limits the miniaturization and integration process of optical sys-
tems. In this paper, we present a high-performance polarized light converter, which consists of a
single-layer array of gold nanorods with a total thickness of only one-70th of the wavelength. This
converter is capable of converting an incident ray-polarized beam into a circularly polarized beam.
The accuracy of the proposed conclusions is verified by theoretical simulations, analog demon-
strations and in-depth analysis of the finite time domain difference (FDTD) method. By carefully
designing the metasurface, we have converted the incident linearly polarized beam into a circu-
larly polarized beam, and the chirality of the incident circularly polarized light can be modulated
by adjusting the orientation angle of the microelement. This greatly expands the range of applica-
tions of polarization control, which is expected to replace conventional optics, such as in the field
of optical communication, where polarization control can be used to improve the communication
rate and the quality of data transmission, and in the field of optical sensing, where polarization
control can be used to design sensors with high sensitivity and high resolution.
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Figure 1. Yee cell diagram of the FDTD algorithm
[E 1. FDTD B3EHY Yee TLHaE

i 1 proR, FDTD SR Yee Joh BIRA 2 W B i . ERXAE T, Al o> —
IASEITREIRS B.T0, RSP TE S TR BN . IR AR A BT A S H I AN
Iy B T R T AR R s N 22 0 T, T SEIL 7% Maxwell J5 R2 2 B B K Al . /£ Yee JCHEIEI
o, g BN ERCCEES, B AL T AR 3L b, TR > BT RS T B X
SERFHES AR SR A T FLE 7 1 2 18] o A% SR AR TR FH RO, R 7T & Maxwell 75 241 Fa g Al
WE IR G etk o IS AE Yee TR LREATZ 0185, FDTD i n] DAMER AR UL Y i e £ 2 18] )
FEREFAR ELAE o IXFIET Yee JoMI I I B 7722 FDTD SIERERS) 2 B T~ HR 3% v BRI 7 140
B EE RN 22—

3. SKEE

Wk 2 pos, BATBer 1R TR IR S R R T A o X AR T e K 2k R ' e 9 0 1 i
ot EERIM SRR, X LR I B FEL N NS 1700 BRI A BTTHE T e 90Kk
HIRFERTEARANHES 7 30, I TR L T8 EM RS S5, mT LSS AR fin 4% 25 1O A 2%
Pl HZAROC NS BRI LI, SRR ISR 2 RBOC I RAR T 17 A AR U, i SR iR
BB i e . BEIRIZAELN SiO,, FEJEN SiO, IR 45 # B A —LeAFER I H . SiO, 2 —Ffi I
M E AR R, BRI R M 2R, RN RA R A2 AR R URRE . AE iR T Y
FECARL, SIO, B AT R 1) SiO, 78 W] WAL LL A1 e B A B IR e i iE I, R A Rt
AEHDCB . 2) HAA RIFRLARENE, REIRTTVF 2022 AN S SR, AT PR TIE R 2 T A4 401
FaEtk. 3) HEA—EMNUNEREANGERE, REW I uMAR I MRS 2SS . 4) SO, & Ffri WL HL i %
JEABARBIAA R, LRI ] R i a5 A e AT — e e 3

DOI: 10.12677/mos.2024.133303 3338 e RSE TR


https://doi.org/10.12677/mos.2024.133303

Xl

I A b,
\l

[ [ Ll

S
L

Figure 2. Polarization conversion dielectric metasurface of linear polarization to
circular polarization
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Figure 3. Basic simulation steps for FDTD
El 3. FDTD WEARHESE

FATEET AT D BT A

1) BB B 8 07 XIS T LRI IR AL A A o AR AR JEL A 1 e 5 2 1) ) B AL I,
A 5E AR RS RITE IR .

2) Wit K I AL AR B 07 XN BT GA 8 B0 E 9 SR 38 17 @ ¥ € A I IR AT AR 1R -

DOI: 10.12677/mos.2024.133303 3339 e RSE TR


https://doi.org/10.12677/mos.2024.133303

Hid L

3) WADHE: I A K AL AR GEAT DU 2Bk

SO R RAE IR, R AR RN 2 I E . XD & E A LA
IS TRD I 2 O i3 18

SO AR R RO TR, PR RPN ZI MBI . X2 R R B 2 A i
(A1 21 3 1R

ILFHALEE: KRR VE LI 2R IL F B AT AR B, S RO A A (I PML) S
W5 KA

4) BEAPYR 3. AWTE SN PR, BERIEBEOE F45 FNE

5) SR HT: AT IHEER, W RLIAE 2 (6] (R A AL, A5 OGS R R BELEE 18 B LA
EIWE

FEHEAT FDTD iR, 75 201 R e F S @ i I TR 2D R 2 (R R RS, AGRIIE T SC45 SR R v s 14 A
RaEME. MAh, EHTHEIL KA REFAAETE, DR B S B RIL, DA e 017 R A b it
HRIRMITEAE

RG] 4 Jos MRS 28 R B R T Dt 2 R OC e o 1 B et o e L 1w ) i
PR, ATCABE A SR 2R R A RSB R T 1E T A T8, 208 7 BAT B W iR 1k o )
TR . XRWIERRA M ORI B IIGE, REW mRACHIREOI MRS, St (5 5 B e
LRI RENE . XA RS R P A (A B R AR E A MR . (5 R GRS ST A2
RS FH AT 5

Figure 4. The polarization state of the outgoing beam
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Figure 5. Transmittance and light intensity distribution
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Figure 6. Polarization state distribution of radial and angular polarization
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