The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 24, No. 2, pp.1565-160, Apr. 30, 2024. pISSN 2289-0238, elSSN 2289-0246

https://doi.org/10.7236/J1IBC.2024.24.2.155
JIIBC 2024-2-23

HI A ARz 723 E2k=20r |93 9 2E7]9 +3¥

Implementation of Plasmonic Polarization Beam Splitter
based on an Asymmetric Grating Profile

e
Ssia=
SEE

Kwang-Chun Ho

2 o Wy A W e A4t UL Boh Aue Asdeld Qe A8ET gtk B ERAE nag Sex
o W £27] (P AN okl Livrow P24 Ag B B3 PAT 2xkE U U PBS
S3he 07 TE BB vAEE 04 TM B804 BL FURLS THT & JES A40] @ A% WRe

Aokl & H5AE o]2 (Modal Transmission-Line Theory)& AR5t A slsttt. & ste A= 5E PBS
= YA oI Zo] gt Foe 49 FHE 7HAL 9o, TE, TM H¥ 5o tjsto] 95% Xt} w2 &
ettt 2882, 52 S3HE 4= o] 188 PBS JHY AR 93 F IJ4 ZAZE ALE 5 oot

Abstract The polarization-selective beam splitter grating can be widely used in numerous optical
information processing systems. In this paper, to design a high-efficiency plasma polarization beam
splitter (PBS), the structure composed of an Ag metal layer in Littrow mounting is implemented. To
achieve high diffraction efficiency in the transmitted Oth-order TE polarization and the reflected
Oth-order TM polarization, the grating depth and grating ratio of presented PBS is optimized by using
rigorous Modal Transmission-Line Theory. From the optimized results, PBS has advantages of wide band
properties for incident wavelength and angle, and the efficiency is higher than 95% for both TE and TM
polarization. Therefore, this highly efficient PBS wideband grating with high extinction ratio can be used

as an excellent optical diffraction device.
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Fig. 1. Schematic diagram of plasmonic polarization

beam splitter with asymmetric grating profile,
and the equivalent transmission-line network.

Ax) Fx, 23 vy 72 So] gEg
ol 7|¥to R At & | Bt Al 7] FRF9 A%
3 PBS7F AIRFE] L A=At A2 Hw E4]I TE,
™ HF b 2% §iAEY, § o B3Ey, J81
Sl BhALE DL T2 Sl BatElE 549] PBS &%
Solt}¥. gy, olest A%} PRSE HA 53 45t
AAEO 97 AlFS $H5] 25T & Qe AT A
Z ZZAA B GOt 24 ZEo] Wo] itk
=, G849 HHES A % &LE (extinction
ratio), W< o Heol ist 188, o & =9 o
o= 9 2499 I7|& AFsk= PBSY A thgt
1842 o] FESfoF & T2 AT HAE 7%
t}. o] =RoAE o] AT ATES 7INte R HgA
LIS 7k AB o Azl 34 02 14"
FY PBS HAE Attt +4 HE 33X aleE
7I9ko 2 AQtE A B o vty Z2uk)l A7} PRSE=
de AdEHT v|wz Y Ao fdZos £2
FHES ATet tgo], w2 3E 5840l A¢H
AHE A5Sity. I PBSE 42 0%19] TE mH= Eatst
o, 029] T™M th= Yhibehs HE EE7]9) E4& U

729 PBSE AAS 1 54E A oR B4
Astol AB wE AeA= of2 (MTLDS At
Gt 713k i () u1g, A% S, A% 3
7Nt vl At 72 Ajole] Woke TE, TM ®E9]
%2 Y BIES AYalE BE 7o) 45 28L 7]

o 5 YwS 2L,

_PO:lr

=

0.94
—~ 08
g 0.92
= 0.9
0.6
= 0.88
5 b =
% 04 0.86
= 0.84
0.94 0.94 0.94
Uz 0.92 0.92 0.92 0:52
0.01 0.02 0.03 004 005 0.06 007 0.08
Thickness h_ (um)
(a) TE mode B
.rf
. 0.95 09
e
=08 . 08
£ 09
. 07
o
e
G 0.6

0.01 0.02 0.03 0.04 005 006 0.07 0.08
Thickness hm (pm)

(b) TM mode

J8 2. 3% 39 FHA HXiolof Chst 0k} REQ| 3™
HE: (a) TE ZE2| E1t M3, (b) TM 2E2| HiAL
Y,

Fig. 2. Diffraction powers of Oth-order versus grating
depth and thickness of metal layer: (a)
transmitted power of TE mode, and (b)
reflected power of TM mode.
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Fig. 3. (Color Online)Transmitted diffraction power of

Oth—order versus grating depth and duty cycle
under TE mode.
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Fig. 4. (Color Online) Reflected diffraction power of

Oth—order versus grating depth and duty cycle
under TM mode.
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Fig. 5. Diffraction power of Oth-order versus incidence
angle and operating wavelength: (a) transmitted
power of TE mode, and (b) reflected power of
TM mode.
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Fig. 6. (Color Online) Diffraction power of Oth-order
versus (a) incidence angle, and (b) operating
wavelength.
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