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One-dimensional magneto-photonic crystals with flat-top responses
for Magneto-optical isolators

FEI Hong-Ming'”*, WU Jian-Jia"?, LIU Xin'*, CHEN Zhi-Hui'”, YANG Yi-Biao'”
(1. Key Laboratory of Advanced Transducers and Intelligent Control System, Ministry of Education,

I

Taiyuan University of Technology, Taiyuan 030024, China;
2. Department of Physics and Optoelectronics, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The 4 x4 transfer matrix method is used to investigate the broadband optical isolation property of two different
one-dimensional magneto-photonic crystal structures. The results show that the first structure makes broadband optical i-
solation come true. When the angle between the applied magnetic field and optical axis is set as 41.0°, its bandwidth a-
chieved 3 nm with a 22. 90 pm-thickness, the Faraday rotation angle fluctuated from 45° to 48. 89° and transmittance a-
chieved 99.86 ~99.95% . The other structure with total thickness of 18. 61 pm achieves a 1 nm-bandwidth optical isola-
tion with the Faraday rotation angle fluctuated from 45. 83° to 45. 89° and transmittance fluctuated from 98. 53% to
98.78% , when the applied magnetic field is nearly parallel to the optical axis. This structure ensures the achievement of
optical isolation without adjusting the applied magnetic field.
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Fig.2 (a) The Faraday rotation and(b) the transmittance of
the basic structure S, vs. stacking number n and m. (c¢) The
transmittance and Faraday rotation of the basic structure S, as a
function of the wavelength when n =2 and m =5

¥ B BE e 2 F WoRS i R 3K 3] 45°. RT3 (c) R
MIATLAE s SRR IR P R #E 2 45°)5
T=99.95% ; M2 & 45 AT SE L 3 nm 1 5547 6 PR
B IR e M TE 45° %) 48. 89° Z Al I 3l (R, =
0.042) 3B HHRALE 99. 86% %] 99. 95% 2 [A] I 3l (R,
=0.00045) . B T IZ54 i P05 e f ff A it %
TE T 7 Yo Bl P B 30N SR AT AT DA L T B2 B
T ' o B A Sfe S AR A 1 B iy DY .



344 gih 5 =2 K% R 34 %
100 —— 90
—
100
90 ;\\\ 170 %
Bt DTSR R 4 60 _
- 80 | 150 ~ E 60
= ] = 40
70 b b
430 20
] 0
60 | 20 10
110
50 ' : : 0
1548 1 549 1550 1551 1552
Alnm
(a)
100.0 = 90
. 470
99.7 B
= ik 60
= 9. K 14 E 40
99.4 ~SN 0 20
S 130
99.3 S 0
99.2 > 120 10
99.1 110
990 1 1 1 1 1 1 1 b
0 10 20 30 40 50 60 70 80 90
1)
(b) 100 90
/
100 1% o0 i e
‘1 80 80 170
90 170 70 460
160 el 150 ~
o Bren = 150 ~ BT {40 &
S e (==~ » 40 |
70 o T 30 o by
430 ot  TTTTTTTTTTTTT S P
60 L 420 10 10
110 0 . . : 0
1'548 1 549 1 550 1551 1552
50 L 1 1 0
1548 1 549 1550 1551 1552 A/nm
Alnm ()
(c)
" — N Bl 4 ARG S, 1 (a) RIS TER M A (b) 35 5 b 5
B3 A S, KBS RAER e, % (a) ¢ .

=0°FI(c) ¢ = 41°If 78 F Lo P BT 1) 38 3 i 2R 18 5
(') BEAI Nl S T e 6378 A g ok o F) A [ B P&

Fig.3 The magneto-optical spectra of the structure S,

(a) before and (c) after adjusting to a perfect magneto-
optical isolator as a functions of the wavelength. (b) The
transmittance and Faraday rotation of the structure S, as a

function of ¢
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Fig.4 (a) The Faraday rotation and (b) the transmittance
of the basic structure S, vs. stacking number n and m.

(¢) The transmittance and Faraday rotation of the basic struc-
ture S, as a functions of the wavelength when n =3 and m =7
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