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One-Way Edge Modes and Micro Cavity Modes
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Abstract Optical storage system is the key role for the future all-optical communications and computer. Through
numerical study, we design a new kind of magneto—optical storage system based on the coupling of one-way edge
modes of magneto—optical photonic crystals and microcavity modes. A close field circulation loop is achieved from
the one-way edge modes. By designing a magnetic cavity and another edge waveguide, we can not only take out
the signal from the loop but also write the signal into the loop. Through controlling the magnetic field on the cavity,
we can dynamically achieve the operation of reading and writing of electromagnetic signals.

Key words materials; magneto—optical photonic crystal; one-way edge mode; microcavity; all-optical reading
and writing

OCIS codes 160.3820; 230.3240; 310.2790

1 51 F

AR DLHTRF 7 280N A BE # 25 b A7 it A Ak BEOC KR L 6 B0 19 A7 it 0 Ak B 06 25t A O v AL B Y
FEeb 7ol TG Y PR, TE 2 BRI FOAE A AR S LT R AR AT RE Y o SR AR R B 2R R R 1 e
TE R T O A A B ] L) o 5 2 R B A, DT AT DA Ak R ) sl B R TR T TE B S, IR
Pe#8) Iz aa A R 28 NG A R AY PR B AR R b ORI RGN 5 AL AL G
JCHT B B — 5 [ BR AL, 76 O H, [l bR 2 E R AR AR RO IR RS R TP AR 2w 0 1S
HAFFARE TG BE TR, WL AN HRIEERS A GEE H TAMARS . RGES aefE
SRR AR R 2 TR R B AR SRR AR o DRI, R T3 Gk BR AR R BEL L I R S B S O A
fitt b 8 W] LA T R PR R 08 i 5 K 2 A M AE OGO o AR SO TR BURR I R AR 0T T — R RO AR B
A5,

W 5 B H#i: 2015-05-18; W & 205 B #: 2015-06-10

BEE&TH: ML R SGE b AAFHIFE 35 5 (13JDG003)

YEE RN = W(1965—), J 3047 , 32 S0 T iR g 6 45 18 10 3 1T OG5 88 b R D7 T 19 F 52
E-mail: fang_yt1965@sina.com

1106001-1



S I S

2 BERFNIT IR

i — A T ) 4 RO G T R R A S A O T AR R A S A o TEREE I AN I G 1
R TE Z4E w006+ w3 5 BT A S0 A B i B P 8 O SR AR AE S BRI ZE 2 TR
IR SEHOC 2 S SR A A 10 S R BE R A5 R, A I AR O R AR A M . i BT R Y 4
i EEF R R S B0 228 SR 710 AR T o 2% 4 0866 7 @ R el HEB 78 25 S0 I 52400 A (YIG) Ay
JEAE R, A RO e =15, , BR8N 0.11a, a 2 SA% F 5L, B oW IE D7 S dG o 1F b 55 )2 003838 O AR A
TR R R AR A LB & = 108, , 2P AR 0.106a , H A% SR BE % 45° W TJ7 S kg . Y IO RE A VE R #E S %
H oy A 0.16 T F2E i 04 7 1F FHAE +2 77 a1 B, 5| 5 B0 1) € 1 45 1) S 045 RO YIG MOBHE 2 2 R B
Hik B K

JTR TS 0]

ur)=|=jm, w0}, (1)
0 0 m
P, o= 14p,, =124 o ZHEREE T b AR ) WG AN 3 SO SR DLSE a1 T O R R A AR E X
T EWAL (B E ), Ehiiﬁﬁéﬁ%ﬁfr%?ﬂtlﬂ{ﬁfﬁz%w i, 1R

(=’ s(r)e,u, Er) = ()5 E(r) , (2)
M(') ¢
w0
ﬁﬁ*iEW’M’0}0ﬂ%%%%%%ﬁ%ﬁﬁﬁﬁ@%%%ﬂﬁﬁ@?@%:
0 0 n
E.(r)= E(k+G)expli(k+ Gy r], 3)

R TR R D A S — A HLPK DXL TR A 3% 6 D A B Ok A GO JE U A RIS 1 S LA R B, E(k + G) A R
G WY RETT R B, WES AR5k B P BT 5 AT LU TT Rl B 2808 X

w = T CrerpliG-r) (4)
p'= ZM" Jexp(iG-r) 5
ik
w(6)= - [RWesp(-iG i (6)
R6)= 4 [ Wesp(-iG-rdr ™
St A, JE B 4 b o e 48— S SR T L. 5 (3)~(5)a AR A )2t R 8 R AR
(€ -C)K K= ju' (G- GC)K xK-e)E(k+GC) = %Za(c ~CE(k+G), (8)

'

R, K=k+GCH K =k+G' LU} £6)= 1fg rexp(-iG rydr o (8)=X\ H T 57 ZMEIHME K ¢ N (HTE SR IF I

K BE 8 B N AT LR £ A BRI S AR o 3 O B O JE A R ?ﬂiﬁ?ﬁz XHD 5 E B IEOR A K, A R RE L Y
FHAE(E AR o AT B 8 912540 B REATT , 120 SR 50T Do o i e R A%

3 GRS

AR (1)~(8)x T B B8 M 5 vk 153 ) AR e 4 4 R B BB 18T, A 1(a) T 7 o PR PP AT 7 66 T D6
T AR 5 O T R R A A PN B R T £ 20 R R TR (0 S 2k A3 0 B i BT A B
Ao H 4% (0 RO AR AT XoF 07 A B0 g 1 T 2, (ELToX T4 2% €00 B0 S R S 2 7 ) AR B o ol T 7 A 30 B D B 8
KB AP B AN 2 R R, A 2 AR 5 30 SCHR (710 5 i OB @t 42 0 O 7 S8 4 b 3k
B B i 3 SRS (T BROCR T I TR S B B A 18 N8 1(b) s o st 7 P s,
BHCEAE B RS T A AL 0 BRI E O RO I A T 1(b) R i B A R TR e B ) i B SR

1106001-2



A R S
[ A5 A5 4, 7 b 300 5 B0 R DR B B ) 0 R R R B A A A

0.6F

o o o

o o o

95 0 0.5
k, (2n/a)
B 1 (a) BEEE T SR 5 35 38 % 7 W R 355 B (8], 20 (0 e 28 15 S (5 S 2 43 S 0 o7 b B i s LA X
(b) L F Bapa) st FEAS WL 3 AR R A U8 (B AR DL LA R AR A R BN w = 0.541727c/a)

Fig.1 (a) Project bands for the magneto—optical photonic crystal and ordinary PC. The red dashed curve and the black solid curve

denote the one—way edge modes, respectively; (b) E. field distribution corresponding to the edge modes, the frequency for the point
source (star) is @ = 0.54172mc/a)
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Fig.2 E. field distribution in the close loop for a point source with w = 0.552(2wc/a) ; (b) distribution of time averaged Poynting vectors
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Fig.3 D istributions of E. and time—averaged Poynting vectors. (a) +z magnetic field; (b) —z magnetic field; (¢) no magnetic field on the
cavity rod; (d), (e) and (f) are distributions of time—averaged Poynting vectors corresponding to (a), (b) and (¢). W hite arrows denote the
transmission directions
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Fig.4 Average electric field energy density along lines A and B in Fig.3 (a)
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Fig.5 (a) EM signal is written into the loop through applying the magnetic field on the cavity; (b) corresponding time-averaged Poynting

vectors of (a); (¢) EM signal cannot be written into the loop if the magnetic field is removed. All the arrows denote the transmission directions
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