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Matrix Analysis and Numeric Simulation of Holographic Mirrors

Chen Xi-yuan

(College of Science, Liaoning University of Petroleum &. Chemistry Technology s Fushun, Liaoning 113001, China)

Abstract A simple and explicit characteristic matrix analysis is used to deal with the holographic mirrors
(holographic volume gratings). The continuously varying of the refractive index is considered. and according to the
property of holographic material, the small wavenumber approximation is utilized and the periodicity of the grating is
used. The calculated precision can be improved by increasing the number of sublayer or developing the terms of
power up to higher. The method does not be restricted to region of “near Bragg incidence” and is suitable to solve
problems of gratings bounded by two different media. Then the reflectivities, the angular selectivities and the
wavelength selectivities of several gratings are computed as numeric simulation.
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Fig. 1 Reflection of a plane wave by a HM

bounded by two different mediums

. /7
m im" 122,/ pu
. ’
m z1 P /Zo my;

My, My
i [ }
my M

b2

M, =m" X m"* =
’ ’

M oM 9

4 4

niy My
[ myny; — N2y

i2mym’y, Z, / i
e }(5)
12mm 51 P/ Zo



87

( K )
i M, iM' 1, Z, / bui s
M = Mf,‘ - s ) (6) “ ”
iM 1 pui/ 2o M., , R
b b
o (6) 3
- (M) pi — Moz py) + Z'(]\4112 DaiDsi /P/u - M21 i)
(M poi + Moz pi) + o/ Pabs/ u T M, Dii) °
) [2] ’
R=|r| [2] o
2 2 \2 Iy T 55 H
R= (Myy puipre — Moy papri)* + (Mg pupe — Moy pi)° A, 050 nm;
(Myy puipri + Moo papi )2 4 (M, bubs T ani: )? o = 1. 2; n, = n, =
() 1.0; A=2,/2n, =229. 2 nm, 2
Dui = NyCOS8Q, s Py = N;COSQy » a s - ’
I Il o s A= Ao 2(c)
s ,  2(d . 3
. k , s i = Qo = 07, 3(a)
. ., 3(b)
1.0 T T 1.0
08 d=10um 08 b J=10um
N n =003 F n, =0.03
£ 06 2 06
£ E
[ ¥} E53 _
% 0.4 & 04
= &
0.2 0.2 1
(a)
0.0 _— L 13 0.0 o
0 30 60 90 0 10 20 30
Angle of incidentp,, /(* ) Angle of incident @, /( * )
1.0
d=20um 4 03 J
P 1:n,=0.0083 3
z 2:n=0.017 206 -
£ 3n=0.025 2
é 4= 0.033 2 04 ]
L3 o
=" =4
02 1
0.0
0 5 10 15 20 0 5 10 15 20
Angle of incident ¢, {{ * ) Angle of incident @, A * )
2 R Qi
Fig. 2 Reflectivity R as a function of the incident angle ¢,
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Fig. 3 Reflectivity R as a function of the angle frequency w of the incident light
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