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Angular Dispersion Analysis of DOE-WDM

MA Jing, Chen Yun-liang, Tan Li-ying, Wang Qi

(National Key Laboratory of Tunable Laser Technology s Harbin Institute of Technology , Harbin, Helongjiang 150001, China)

Abstract The multi-wavelength dividing element is a key element in wavelength division multipler (WDM) system.
Phase-only diffractive optical element (PDOE) used as WDM element has many merits, such as easy coupling,
polarization insensitivity, low cross-talk and simple structure. For the design of binary optical WDM element, the
angular dispersion analysis is needed. Based on the phase binary equation, the angular dispersion and the thermal
angular dispersion analysis are proposed in this paper. And the theoretical expressions of dispersion and thermal
dispersion have been given after the analysis, Using the results of this theory, the destination value of Yang-Gu (Y-
G) algorithm is selected, and the binary optical WDM element is also designed. The angular dispersion simulation

based on Fresnel diffraction has been proceeded, The numerical simulation results validate the theoretical results,
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Fig. 1 Diagram of DOE-WDM structure

@),

Phase
= T e T - N

150 200 250 300
N

Bl 2 z,=2.56 cm BT 9 Jo2 o R 45 R .

0 50 100

Hrpw, f1w, 70318 A EREN LR, BEE
(13) A B A By 8 SR IR 9 4 B0 5 W) RASR 7848
Eﬂ‘fiﬁ%}% Z, = 12.55 cm,

R PR UE St R HEAT A RO 25 18] B LARE AR SR 4,
BOGRER R Az = 3w, B G) XE

B Ax _ _ Ax
A = —AA Zz /IOZ,M Ty = EAO’
#¥ AL = 4 nm,Ax = 3w;,w;, = 42.43 pm fRA
AL R, KRBz, = 2.56 cm. i ZF = £+ 22 AL
3 f=12.28 cm,
[R) 4 , 22 ok 17 B 0 11 350 R A4S 31 45 U K 7 5
P B, XL O] AR B B AR A . F B i
FE W HAMEEAT - AL B 2 o B H
B, H TR 2 i AH A7 ) AN S O BE 4 A
Bl 2 i, ElY Phase FAH AL RE, N FEHR#E
BEFE,P AMM B IRE.
4.5
4.0
3.5
3.0
2.5
2.0

1.5
1.0

': 4
0.5 ]
0.0 ko= LSRN GLE........
0 50 100 150 200 250 300
N

QL)

W )

(a) 103 5 s o A AR A 0 T 5 (b) 17 51 3 3 BE 4> A

Fig. 2 Design results of DOE, when x,=2.56 cm. (a) Phase profile of DOE; (b) Distribution of diffraction intensity
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Fig. 3 Design results of DOE, when x,=0 cm. (a) Phase profile of DOE; (b) Distribution of diffraction intensity
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Fig.4 Simulation results of angular dispersion. (a) Output intensity distribution related to wavelength;

(b) Characteristics of optical angular dispersion
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Fig.5 Simulation results of thermal dispersion. (a) Output intensity distribution related to temperature;

(b) Thermal characteristics of angular dispersion
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