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Abstract

The silicon-based integration platform is suitable for the integration of large-scale, small-size, and
high-density devices due to its higher refractive index difference. In this paper, an optical vortex
emission device based on silicon-based photonics is proposed, operating in the wavelength range
of 1600~1800 nm, and vortex beams with different topological charges can be output by changing
the wavelength of the input light. Meanwhile, by etching a second-order Bragg grating on the outer
sidewall of the ring waveguide, the superposition of left- and right-hand circularly polarized light
brought by the inherent high refractive index contrast is overcome, and a single circularly pola-
rized scalar vortex beam of high purity is obtained.
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2824k I 1t (Silicon-On-Insulator, SOI)2& X4 5 2 A FLE B R IE I B FEBAE[1], & REFEE
TS RTIRS . USRS Y T A AR E AN TR (2] [3] [4] [5] [6], I RHUBLA =44t T Ty
HFISE 217 [8], N FROE AR 5 B R it 7 HLS, BEFR N BT 78 B H 6 (Electronic-Photonic
Integrated Circuits, EPICs) [9]. SOI FZ ffitith =, A L2 (Buried Oxide, BOX). At JiCEHI B,
AR B 01 F 7 B AT B ) e FE RS E R, AR Z . SOI I TRE 2 (n = 347V E (— O AL
Tk n = 1.45 B A n = D) Z A T S 3G, B4 1550 nm /B%Exﬁﬁ@ﬁ/ﬂikiﬂﬁfﬁ?ﬁﬁ’b‘t?’]%
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T ) 2R FRERI SR P LR B B S R RR (1], AR U E T I ) R R ﬁﬁ% o

FeH#IE f 3l & (Orbital Angular Momentum, OAM)I R I EZE T BATBEMEAE YL 7. BEELE
BT R, T 424k I (Silicon-on-Isolator, SO A b AT 48 Bl 2705 e & 5 258 B AN BT 4l i L
K o JRI IR T F T 9B T B A T O A ) — AN 812 1 6 T 5 ) (1) Aan Bt AR ) [ ) A 478 ey ] 5 BE A X
(Whispering Gallery Mode, WGM). i FHAE 0t 15 77 452 0 i e 1) TR 1) R/, 2 e R AE P I 5 %
PG AN B B2 DG AR e X T AT f Ao X — RSB R AR T 6 6 1 S5 A b iR N LA B A X
PRAYER) S5 4RE] o

B TR 3 R B B I0 Tie 37 Sk 25 T T DA S s o 8 o P B 1 0 e R a0 AR PR B B /T A7
A Z RSB, W] LLEE By Mg 3% 3 DAFE G 78R BOHL B R BRI = 2 R %1, 3 BT BLAH
WAE . ARRARL TR FE MR X — RBAEAF R ACRA H1E 0 2 e O O AT e, SRR
BEVF 22 LAR 52 3 BRI 035 L 1 A Jee

AR — PR TR DG IR R 2 B, %07V uiﬁﬁﬂjfﬂ%?l\fﬁ’ﬁ%ﬁﬁ@‘t% AL
(¥ AR LT SCHR[12] /7 5. BRI LAEBAC T 1600~1800 nm, 38 I 75 Wb BTG MIEE #4 SR 2 i R R
A, TR T AR E A s T S L R g R 1 72 e [l PR (Left-Hand Circular Polarization, LHCP) 145 Jig [
fii#%(Right-Hand Circular Polarization, RHCP)Jt: [ 8 N[l B, 15 21 1 sy 2l FE (1) 5 — 5 fla P A 2 et o o
2. RFRIER SR E R RE

TERR IR IET, FAAESR I B AIALZ5 4, AR mIRAAL o Ban, [ R 0 25 i e nT AR R N 52 3045 [
AL i e AR Ar 25 A1 B O IR AS [ 131 3R o an SR A RS BoA S 0 (8] AR A B R B A AR L PR D' 7 4R
DRI e B B e, HAH R B R AR O A B e PR R B AR 5L 14] [15]. 5% OAM HIAHAL
RIEH I, SRR e 2 5 E 240 8 e i 3 & (Spin Angular Momentum, SAM)5 OAM i &6H 5<.

2R R A 2 B A R RT AR IR AN IEAS AR i B & 0, & AR AN Ire — 1 ) LHCP
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Figure 1. Schematic diagram of the compact optical vortex launcher
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Figure 2. Electric field distribution in the ridge waveguide cross section
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S AT DU FAYERT, I HORPEAR Rt 172 dhia ke, BIA SO TR S, HSERCk
%7 6900 nm, FEMCAIANECN 72 A4S, SEHE B2 600 nm.
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Figure 3. (a) Top radiation efficiency; (b) Bottom radiation efficiency
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Figure 4. Light field cross-section diagram
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Figure 5. Light field distribution (a) electric field and phase under x and y polarization;
(b) electric field and phase of LHCP and RHCP
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