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Principle of Birefringence Crystal Type Interleaver Applied in
DWDM Fiber System
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Abstract Application of interleaver in DWDM fiber communication system is introduced. By means of birefringence
crystal plate and polarization beam interference, principle of birefringence crystal type interleaver is analyzed. It is
mentioned that a hybrid structure of birefringence crystal type interlesver and film filter is applied in DWDM fiber

communication system.
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Fig.1 Scheme of interleaver applied in DWDM
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Fig.3 Analysis of polarization beam

EE2IP HEALEE ooz, ox, oy W
FaAERANEALXNERSFE D, D", RRE
Y My ox B EEE, AT MH OP, 5 oy WL $
. BEMBAHH OA f10OP AN o, BRRITK
FEHYOE = a, BEN I, = *, ERHFFTHIR
B ox, oy HEIRBIB T HE, HIRE BN

OC = asiné
OB = acosp
ELREZE, EEREGAEESR

2

= H(n' - a7k 2)

P A BREEE, 0, " 2510 E P e, oy
FEsh AT R, 2, YKEPHEK, XH
A RER MBS S mRRS RN

OF = OCsin(# - e¢) = asindsin($ - a)

0OG = OBcos($ — a) = acospeos{$ — a) (3}
EHREAEEN TFRRES

I = 0G? + OF® + 20G « OFcosé =

(OG + OF)* — 20G - OF{1 - cos8) (4}

HHHXAANG)R, B

I= Inl:cosza ~ sin2$sin2($ - a)sin’ %] (5

MREHAF (S = 0), UHRE LR INEEY
HI=lode, YL EHTRBHFEAE, HT(S) XM
Fo_MBEREROEW ML RN HTY
AL M T P RE 32 0 R MR RO B (L 48 38, IE KB
FihAkMH SR RSB IEA(S - ).

THITHEMAGFEKS. % OP 50A FiA(R
mAP Y AYH,a« =0,(5) XEH

(1)




118 REE &. AT DWDM RS0 HE Intedeaver FE T 1019

Iy= Lo|1-si2dsin’ 5 (6)

Y OoPHOABH(ERNIP | AYAF, e =907, 8
(5)AE

I, = I sin’2¢sin® % n
4 4 = 45, (), (7) A5 RIBA

I,= 10[1—sin’%} (8)

IJ. = Insirf _g" (9)

H(8), (9) RN, THBES ML s HX, TH
FHE R4 8 5 60 T2 1 5 P 312 09 SR 0 24 (10)
K,ﬁﬁiﬂ‘]’,fﬂ = Io,fl =0,

S By ok = ke, k HEE (10)
[

g(ll)ﬁ&ﬁ“,fﬁr-’ U,IJ_= Ino
g =f;(n' - n"Yh = [k +%]x. kB

2
(11)
Bl DWDM £ S0 B EEMNFERARE (12) X
i, HE—H E R R, FEEENESRE
(13) 0, B SR HEF SR EZH @GR AR
¥*.
1

Ay = ﬂl(n' -n")h {12)
A = ﬁlle(n‘ - n")h (13)

B (12) X 7T LR E RS E R E A
A= R ()

A o FHEHEEH(13) AFABBFHRHE
3 TR Y

Af, = m (15)

TR, FREEREEENHEEARERE 98,
# R FE SR E Y

C
A = 30—k (16)

50 GHz, EM AR S E T BN T (RXEE c =
2.99792x 10%);

Ti0, LiNBO, YVO, Cal0y
An - 0.256 0.0738 0.2039 0.1595
Bfmm 11,7106 40.6222 14.7029  18.7957

BESERENGN, ERELHEE L Y
2k = 3870 B, A, =1549,31 nm; 2& = 3868 BY, A,
=1550.11 nm; 2k = 3866 B, A, =1550.91 nm; 2k
= 3864 BF, A, =1551.71 nm, %2k -1 = 38650,
A, =1549.71 nm; 2k - 1 = 3867 B, A, =1550.51
nm; 2k -1 = 3865 8%, 45 =1551.31 nm; 2k -1 =
3863 B, A, =1552.11 nm, W RAYEEFER 0.8
nm, BEEE AR 0.8 om, FEMBEE R
0.4 nm, HE ITU-TH G. MCS BUATIRERK &
A,

Input optical spectra

P —
o =)
——

=4
on

o
y

f=
[
——]

Momalized optical intensity

I

1550 1551 1552
Wavelength/nm

4 Interleaver B{FHA NG
Fig.4 Input optical spectra of interleaver

0.
154

C-}

F PR o G i LT S A L R AR O T30 IR Ml 1
32 3.2 FI 4% Interleaver, FTLA{f DWDM R & $%%E
RGN, AREIRE A BTSRRI EST
BT EE LA, RIVAITT —RETRH
SR Interleaver AR, hR e SRR &
BB SRR ASEBSHR, MREREESEL
iz, MXH Interleaver T TiHHNHE
B, B Interleaver 28 FERA MR N B Y655 WA 4
iR, R4 ITU-T G. MCS BIXKHEFEIM 0.4
nm B 8 WRES. B 5(a), (v) FBHBBRIFH
30 R AR 1 0 0 B Y, PT BRI O 15 B
[} % 0.8 nm,

3% #®

R AT B B R X RS IR, R R BEE
XA FHER, TLRELHABE AR, 58
—Fp 55 RS A DWDOM SHFHRBERE
H), 766 57 £ W W o 69 S R O o 2% B0 T 0 0% A
Interleaver, T B 6FF %, ] L SR ZEITU-TR B




1020 o H ™ * 28 %

L4 Output optical spectra in odd channel Qutput opucal spectra in odd channel
. 1.0
» ﬂ (@ n )
G >
g 0.8 \ l N 2 0.8
: N |
8 g
E| ¢. B - 0.8
] U E L
B 04 04
ol L E T
E 0.2 g 0.2
g HIRR RN R NI

0.0 0.0

1548 1550 1551 1552 1549 1550 1551 1552
Wavelength/nm ‘Wavelength/nm

B 5 AN (o) ARIAIN (D) Wi
Fig.5 Outpur optical spectra in odd channels {2 ) and in even channels (&)
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Fig.6 A hybrid structure of interleaver and film filter applied in DWDM fiber system

DWDM #EFZSH K 100 GHz MBI E R R power transients in optically amplified WDM ring networks.
Optical Fiber Communication Conference (OFC), 1998,

B 50 GHz, ZSMIREEMEN, 2. Paper PDLO
3 W.H. Loh, F. Q. Zhou, J. J. Pan. Novel designs for
£ % X sampled grating-besed multiplexers-demultiplexers. Op:.

1 Hu Taigusng. Sitation of WDM devices. Optical Letr., 1999, 24(21):1457~1459
Communication Technology (AR HHA), 2000, 24(2): 4 Max Born, Emil Wolf. Principles of Optics. The 6th
79~ 84 (in Chinese) edition, Pergamon Press, 1930

2 A. K. Srivastava, Y. Sun, J. W. Sulhoff ez af.. Signal



