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Light-control splitting ratio tunable Y-type Terahertz waves to
beam splitter based on two-dimensional photonic crystal

JIANG Zong-Dan, LIPei-Li", ZHANG Yuan-Fang
(College of Electronic and Optical Engineering&College of Microelectronics , Nanjing University of
Posts&Telecommunications , Nanjing 210023, China)

Abstract: Light-control splitting ratio tunable Y-type Terahertz waves to beam splitter based on two-di-
mensional photonic crystal is proposed. In this scenario, the feature that coupling with line defects and
the point defects of nonlinear polymer materials which have the third-order nonlinear Kerr effect is uti-
lized. The performance of Terahertz waves splitter with tunable splitting ratio is studied by Plane Wave
Method (PWM) and Finite-Difference Time-Domain (FDTD). The research results show that the Y-
type Terahertz wave splitter with tunable splitting ratio of two output ports by changing the light intensi-
ty of the control light can be realized. This beam splitter which the transmittance reaches over 98% can
achieve Terahertz waves splitting with a specific wavelength. At the same time, the additional loss is
less than 0. 087dB and the response time reaches the order for ps. The splitter with tunable splitting ra-
tio will have broad application prospects in future Terahertz wave communication.
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PACS::42.79. Fm,87. 50. U-,42.70. Qs,42. 70. Jk

£0. 03~3 mm ) iR A A HE G, A T A
LA PBEZ 18] . THz P BA w2 etk R o7
BEVE A EE GRS RS AR IR R

L
T

R 2% 9 (THz) 248 #1340 T 0. 1~10 THz (%

Weim B #3:2019- 10- 09, &[] H #3: 2020- 05- 16 Received date:2019- 10- 09, Revised date:2020- 05- 16

EETE : R A AR A (61275067) , TLH A OFE BRI S B A1 B 5 H (STKY19_0817)

Foundation items: Supported by National Natural Science Foundation of China(61275067) , Reaserch and innovation project of Postgraduates in Jiang-
su Province(SJKY19_0817)

{EE B AT (Biography) : 225271 (1996-) , 2, VLR ER RN , WA 55 A=, FE BT 408k A Kbk 24 0 6274844 . E-mail : 1119565622@qq. com

1B 4EH (Corresponding author) : E-mail : lipl@njupt. edu. cn



562 EANP/ RS IR 3 S 3 o 39 %

EL Ly e M N = N B i R B R S W ]
R AR (A W8 A 0 Ao 78 ROBR 2% 4%
AR, KR4 I RE oy A S A Bk 2 — o i
AR L A A R OB DRE et R 2 v
BHERES SGF SRR T AE MR T KR 2% I 43 R AR
B 7R Z Bz 06 . TG AR 25 5 45 il
HeHALHE , BARTUNG 40, B I AH B At 43 2R
i, BT R 2 AR B SRR AIRIRAE =
LR A

SRR SR Al NN 3 % X S
F 7 AN A R G AR
SYHRAS . 201 14F B SE A T AT A
FLETF SR B R BR 2% 0 4 AR, AT SE L TE
BB 43 R 52014 4F , 22 A T T —FoBUsE K 1 oK
T 28 e o SRS AT L s I A e 1 A 2 ik
HOFNEE K ;2016 4F , A SR 1T T — Rl 22 1Y 1x8
T ARG D Ay AR ST £ 3 Y 4 TR HL
ST IR H) 93, 6% SN T KR %% I A AR AR
H RV, B AR N BT T — ST I 0 43 o)
R 2017 4R ZEPHAE AR T — R I TR T
PRI A KR 2% 0 43 R S I IR R A WAk
o P IR 20 38 1 AR AN R R IR R AT R
SBT3 SR R DU A Ay A, BB i R A
0 95% LA I [AAF, H A 2 BT TR T RO T
AR R 25 1R I T O RN A3 SR8, 51 ARG GT A A b
R S AR BRI | 38 3 AN i g oA Bk AR R 1 R
R TS B 43 R RN % TF A D RE o i 4 44 B
PAEAL R 0. 07 dB, {H % - it 4% it o 0 37 181 42 AR
PRIXE , P EAE

BEXE R 2 0% M A5 R T — P B F 4
6T & 0 6 43 6 L AT IR Y BB K R 2% U 4 R
o TESEEMN RO MR EA Y RIZR B
B, H i — A s O S A T T A T A R ek R
B0 s B A A1 2 I TR ' R AR R
(A AT S 56 45 o] e Bl B 5 4 R B TR L DT 5K
B 5 2% U o3 R HL A — 2 3 BN ol He T o 1Y
Dihe . wit e/ iR, o Tl A SCRH
S R T B (PWM) 1B I 22 A o PR R
(FDTD) , XF Aok 2% 5 3 o 4 04 48 2 a7 ok 232 o
DIIETE 3 N ) ol A I e N DA ST R R 7

1 IR
1.1 HERZE

(R RA 1L ST 5 T N D RPN S A L

B4R 1 T 1k | 22 TR AR R 1 I
ABRZESNE o ASCRA A PWM J7 12 F1 FDTD J5 %
XGT i AR BEATOIETE o 1 T TR IA A S BRR AR
A 5 768 L, A AR S s 1D R T 0 R T 1 T
P AT X, SR 38 i BRI S7 23 TE] AR 1]
PR AR s 22 v S = T R AL A I — AR D R O
SR MAIE DT R B AS AR, 15 7 AIE(E RS 2] 1
DG it A 9 P 4 1) DI A AR A 1 5 L2 R ] 38
ZERI CRIOC AR o A BR 22 201 JLEE A i PR
M Maxwell €S 77 F2 %, #f HL 5 E M HAE 25 6]
AN ] 1 3% Yee JUME B HUAL , SR )5 R HI A AR 7
2O L 3 RV S AT A, Fh e 1 B DA 24 e [ 2
Koo gk 3 b7 i ] A A )b A g ifk O 0K A2
ST e B T AR A — 2 22 4 T R PR T
piry VR 2 R v R G ) L) A0 e (L B 20 5 2 sl mT A
T [ i b 728 20 HEA T IR AR, B A B RS E 1 L
T EIRBY M

HL R A ARG T A (v, y) TN AL AR I, A
TE FI TM W MRt . TE A 2618 J7 1) LA %
Yot B JCH Y i BB B BN (E L E,, 0),
(0,0, H,), E M2 e 5 Febn it 208 «

oH. IE,
w05

OH. IE.

Ty—é‘(f)? , (1)
IE. OF. oH.

0x Jdy at

1 TM AR« 76 A% 36 75 1) 1A L3 45 4, T C G 3 53
L RS B 510 (0,0, E.),(H,, H, 0), HZZ 5i i
TR Ch

OE. oH,

o Mo

OE. oH,

W—Mm , (2)

oH, oH, OF.
=) —

0x dy ot

Hrh e=g,e,e XN EEHEITH FEa, =
Vs & Al 530 A W R RO LA 5%
B3 (D) Al (2) I FDTD Jy 325 k47 5K fife At
B E e s A Mg AL, Rl 22 00 ik
(G S - S N - A T =S M | = W



51 BEPH T T SRR LTI Y KA 20 5 578 563

At
E +l(L,]) = E’;(L,]) +
& (i) Ay
[H*{W+I—H“%w—1%
2 : 2
At
Er! =E(ij)+
vt (i) = E: (i) i)
el S|
[H] 2(i+2J - H. z(i—zJ)] . (3)
WL Lot At
H 2 =H 2 +—
(i) (W) 5,
E( +1)_Hn(--_1
[EY| iy > b 2]
“ar i3] (e 34
e W2 2J St >

3 (i) = 1 i) - . (@)

HorbiAx, jAY  kAz RN x, y, 2l , Ar F7R B[] 3 &
nAt FE R E] 3 A F (v, y, 2) FE 78 25 [0] , n F7R ]
X ol L 3 4% 43t 1 2 T) A XA R A 4 b
A FRL T 37 1) A B R i 20 HE B b SR AT DS 45 S I
275 [B) B R 35 00 3 A o

H T PRIEEACTH B A s S5 DA A 28 E
Ax, Ay, At Y IUE W Z50H R 551 -

1 1 1
At < CWLM)z + (Ay)2:| , (%)
C o F 3RS 23 0] 6 U 09 e KOAH B, — I Ar =
ARC,,  FHoA A Aw, Ay B /IME . Ax, Ay, At BYHR
TEAS /)N A 0 A i) B8 RORG Bt A s
1.2 ZMgit 59
BT a7 AR Y B R 2% I 70 oA R

AR B TR . FEARIT ST R A S
H S 63x7 1 8 R i LA A AT, i BEL A A Kb
B A IR RS AT G R n=3. 42, A& H
Ba=117 pm, 4 R=0. 32a., TE5EE T ik
FBR Rl AT BT 25 0 AR B A DG S, VA
W S AE R4y R4y, FLV R S B | 1 S KR A
265 2 48 51, H b 38 55 v () A -5 5 30 B TE
B30 B, R SO S R A B S B RS 30
70V RUR 5555 20 7 FI48 52 17 4 #1517 v i
A3 A S R D LR T 20 S AR (5
3447 25 5 FI5E 3547 26 41 ) 5 A 42 R,=0. 384a 11
RRCIR G B ARG AR

&>

BT Y B ST AR R 2% D 2 AR S5 A 14
Fig. 1

based on two-dimensional photonic crystal

Schematic of Y-type Terahertz wave to beam splitter
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