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Abstract The Kerr and Faraday effects on the interface between a topological insulator and a Sinc-functional
photonic crystal are studied by using the transfer matrix method and the equivalent medium theory. The results

show that as for two kinds of linearly polarized waves, the polarization planes of their reflected waves may rotate
approximately i7 at some frequencies. Meanwhile, the equivalent permittivity of the nearby periodic structure

may change abruptly. The further investigation discloses that the law for the rotation angle of transmission wave's
polarization plane versus frequency is similar to that for the equivalent permeability of a periodic structure (BAB),
versus frequency. All the above results show that the Kerr effect and Faraday effect on the interface between a

topological insulator and a functional photonic crystal are closely related to the frequency of the incident wave, the
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dielectric constant and the permeability of a periodic structure.

Key words materials; topological insulator; Sinc-functional photonic crystal; Kerr effect; Faraday effect

OCIS codes 160.5298; 050.5298; 120.7000

1 5l B

UTAE R AN GAR T T AT Ok B2 B 5%
TE . WAMEZAR R —Fh 208 19 %) BOR S N &8 A
A VRRE IR (A 2225 1T 2 1T (B30 560 A7 18 TC RE KR 4
JRAS I S IR bR Y 52 B T B 1 G 3 1
PR 2 1T S B AT o R 0O 7 A L B AL 3

SR AT 37 BE 7 AR LB Al o 3l 1 HL R 5 288 D
2GRV Z AR BA W Kerr Ml Faraday Jig
AT TR A G Uk AT R R AR S5 1 L 3
U3 B A AT B AT 8 45 VF 22 00 A B W BRI L
FN G AR BT Dl v e 1 ST B )T I B N I

&[5]

B M 1987 4E Yablonovitch fil John #2 i % F

B HEI: 2020-04-09; fEE B HEI: 2020-05-18; FEABHI: 2020-05-25

" E-mail: wangyun. 2007, 6. 5@163. com

1003002-1



th i

ok

AR R ABE A UK o T AR BB O LT M R
1) — A B, SCHRL9-10 J48 Y —Ff i B 119
PO AR X OG5 A A 52 T 5 R b
25 (] A 72 A 1 ) 300 e 50, O T8 A HG v i il £ Bk AR
B3 . SCHRL9, 11-12WF5E T — 4R P2k 280 BB 2
1E 5% bR J Sinc bR S T R 100 2 A% B A
PE. WSRO I8 Ok T ORI S 5
DGR3 55 O B AR A V- THT 2% ¢ A= e e o X b L FR A
Kerr Z0 ([ 5 5%) #1 Faraday %0 b (5 51 5%) . BF
FEH R I R LA A S B 4 I 48 K 5 3 A
J53 53 SL TR IS o 52 S I8 R 25 S5 9 A 2 L A Al D (P g
S PO L TMAE PR S B E I, B &4 T Kerr 2L
N Fl Faraday 8000 . 3% FlE G0N 32 22 T4 b
2t 25 AR 3 THI 1) F3C ST 8 A 20 i B A Shy 2 S D8 RT3 S5 I8
25 [ e N1 5 2 v L AT A
B RSO RS AN AR S Sine BRBURDE T
v AR 23 ST b B4 s S Ik R S I8 A B Ak T e A L LA
Wt BT R AR AL I 2

2 PP A

mE 1 FiR, BELm At CEATHR AL Pk
I AN SYOE, DA o 5 8144
LR (TD 5 Sinc pREADEF 1K (BAB), 43 Fi 1
(=00, Hrn B E, AiZs Fm B e
W BmHOE E LIPS oy DO 5 AR % 5 A
A, B 1P << KEURIR P G AR M R B 1
RN en  WEFHER pno 2 =>0 KEBUZF TR
Sinc ARG T i A (BAB), , Hith BLA A 22 3 5t
R4 A7 AR B AT 3T 5 200 500

C de—3a b
nlg(z)znlg(O)JﬁDlSlnc(i),
4a
0< < (a—tb)/2. D
x
X
y ‘ TI B AB BAB
2
El
14 1

B 1 OEERIMEZ S Sine READE T & K
S BT _E B 5SS R
Fig. 1 Reflection and transmission of light on interface between

topological insulator and Sinc-functional photonic crystal
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