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Fig. 1. (a) Schematic diagram of the considered dielectric
multilayer; (b) the schematic diagram of input and output

ports in the structure.
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Fig. 2. Amplitude of polarization transformation coefficient r*»
as a function of the incidence angle of TE-BSW and the
width of groove. Here, a single TE-BSW beam is incident

on a single groove.

Sy PRGSO DT IR S5 #8 rhAR T4 1 TE-BSW
J7 1) P i IR 5% J i S G R B e, M AL 22
O sp — O sp = 2mm + 1 /2 (m AL B, 5 ) M A
PRl M FR N
(1= a®)(|r*?|* — [£2[*) +4a|r[[#? sin
(14 a2)(jre|* + [t2]) '
Moo =10, Z24 M A TE-BSW B A7 [F]
WREE, M T iE—2 Rk

M=

(7)

214201-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 72, No. 21 (2023)

214201

2P| [t°P] sin )
(Irsef? + oo )

A MIEHF siny . ZEXFEM T, 0T DL i $2
AR T CHIARA IR o, S ImdR 4™ A 1) TM-
BSW 7 M4 #4263 (M > 0) 80 A %% (M < 0) 72
A, TTEEAE o B b— i A e I A 5 e T o

TELEH T, BSW A9 (b P e 400 250 (rsP 1 5P )
FIFARLAIAIAE 22 (Ongp — Orsp ) 5B P VIR 4 25 4
ZHE. K 3(a), (b) 40l TR R 5L rse
£ 11 W B RIA AL 22 (6, p — O sp ) i 191 4 ]
Ly A8 k. U1 ) [a] 5 48 fk = 252 ) TE-BSW Al
TM-BSW [a] ) T80, MK 3 AT LLE Y, (A
P L 360—560 nm i B A fL ], Z5 0 HAT K
F14) i P 7 46 2R BSORI AR 3 25 A8 ARV L. 38 W] LU
MEE L = 530 nm I, AHOL2E O g — Oy =7 /2,

M (8)

1.6
— |
--- [t

1.4}

1.2}
1.0
0.8
0.6

Amplitude

0.4 F >«
0.2

_________

0 . . . . .
100 200 300 400 500 600 700 800

Separation distance L/nm

PR K.

PR TE-BSW 43 51 DA MR 20 45 9 3 L) 49°
DS A S I 85 ARCW A 1 i
VT LA 0 2K B S 7 S R D R 2 R
Kl 4(a) 43 th T A5 IR IR e e B Ry, A T, BEA
§F TE-BSW [WIER A1 o 197284k, TE-BSW 9
55 (Ry,) PGS (T.) SR EEREAE R AL o B LI
B a(b). Hodr, SR R = |oTE|7, i 51 R B
Ty = |bFE[*, RARHEBIRIE Ry = [o]M*BIY/ BT,
MT, = o[BI/ PIE | PTE 3R A TE-BSW
W o BT T, PIM R ST TM-BSW
W o BT AL TR, A 4 AT L i, S ER
MGE Y =n /20, Ry, M Ty, 70 3RAF R AE AR
M, T Ry R Ty 43 51355 B/ IME R M. 1
SR, DGR TR R T, A ST

AN AV

e
g 1r
~
<  Of
% n
>
—2+
—31(b)

100 200 300 400 500 600 700 800

Separation distance L/nm

B3 (a) DR IR L5 20 rs A0 0P i i B2 BE MRS A1 ER L 284k 5 (b) i 4% e 2R BORY AL 22 Or, p — Oy, sp BETTHY ] BE 2 948 46, [

FE T T B FIIR BE#E K 250 nm, TE-BSW A S 41 B 6, = 49°

Fig. 3. (a) Amplitude of polarization transformation coefficients 7P and ¢ versus the separation distance L; (b) the phase differ-
ence of polarization transformation coefficients 6 sp — 0, sp versus the separation distance L. The width and depth of grooves are
250 nm, the incidence angle of TE-BSW is 49°.
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Fig. 4. (a) Polarization transformation intensities Ry, and Ty, versus the phase delay v of incident TE-BSWs; (b) the reflectance Ry

and transmittance T, of TE-BSW versus the phase delay ¥ of incident TE-BSWs. The separation distance L = 530 nm, the incid-

ence angle 6; = 49°.
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Fig. 5. Electric field amplitude distribution of structure for different phase delay (a) ¥ ==n /2 and (b) ¥ = 3n /2. The separation

distance L = 530 nm and the incidence angle 6; = 49°, the dot lines denote the zone of grooves.
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Fig. 6. (a) Polarization transformation intensity Ry, and Ty, versus the phase delay of the incident TE-BSWs; (b) the reflectance R

and transmittance T, versus the phase delay. The separation distance L = 453 nm and the incidence angle 6; = 49°.
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Coherent control of polarization transformation of Bloch
surface waves
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Abstract

The coherent excitation of optical device through the interference effect of multiple beam provides a
practical way to enhance the degree of real-time control of the optical response of device. In this work, the
coherent control of polarization transformation of Bloch surface wave supported by dielectric multilayer is
studied. The grooves are introduced into the top layer of the dielectric multilayer to achieve the polarization
transformations of Bloch surface wave. Two coherent beams of Bloch surface waves are incident on the grooves
from the left side and the right side of the structure, respectively. The polarization transformation efficiency of
Bloch surface wave can be controlled in real time by designing the phase difference of polarization
transformation coefficients and the phase delay of the incident coherent beams. Moreover, the output ports of
polarization transformation of Bloch surface waves can be selectively excited. By using the proposed method,
the controllable port transmission of Bloch surface wave related polarization component can be achieved. In this
work, the design of phase difference from the polarization transformation coefficients is achieved by changing
the separation distance of grooves. The predicted polarization transformation phenomena under the excitation
of coherent beams are evidenced by the rigorous electromagnetic simulation. The research results have potential
applications in on-chip integration of photonic circuitry.

Keywords: Bloch surface waves, polarization transformation, dielectric multilayers, coherent control
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