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Design and fabrication of near-infrared dichroic beam-splitter
for polarization state coding

YIN Xin, LIU Ding-Quan”®, DUAN Wei-Bo, LI Da-Qi, CHEN Gang
( Shanghai Institute of Technical Physics, Chinese Academy of Sciences,Shanghai 200083 ,China)

Abstract: To separate two polarized lights with wavelengths at 810 nm and 850 nm, respectively, into two optical beams
while keeping their polarization directions unchanged and degree of polarization maximized, a dichroic beam-splitter at
incidence angle of 45°was designed and fabricated. The 810nm beam passes through the splitter while 850nm beam is re-
flected. An apposite initial film configuration was selected to control the separation of s- and p-polarization components.
It was further optimized with the Global Modified LM method in Film Wizard software. The phase and energy parame-
ters of the seperated two beams meet the design target. TiO, and SiO, have been chosen as high- and low-refractive index
layer materials, respectively. lon beam-assisted deposition, optical extreme value method, and quartz crystal oscillator
have been used to control the thickness of films. The extinction ratio of obtained sample reaches 7000 : 1 in 810 nm beam
and 20000 : 1 in 850 nm beam. The control of phase and energy of optical thin films were realized to meet the demands
of polarization state coding for its application in communication.
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Fig.2 Diagram of electric vector of the elliptic polarized light
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Table 1 Polarization spectra and phase differences of s-
and p- components at incidence of 45°around the
target wavelength

rvam o T/(%) T/(%) 8/(°)  A/mm R/(%) R/(%) 8/(°)
805.5  97.46  98.59 2.00 845.6  99.93  100.00 177.61
806.5  97.89  98.38 1.02 846.6  99.94  100.00 178.06
807.5 98.34 98.24 0.58 847.6 99.94  100.00 178.50
808.5 98.77 98.20 0.67 848.6 99.95  100.00 178.93
809.5  99.14  98.25 1.08 849.6  99.95 100.00 179.34
810.5  99.44  98.36 1.52 850.6  99.96  100.00 179.74
811.5  99.67  98.46 1.79 851.6  99.96 100.00 179.89
812.5 99.82 98.44 2.05 852.6 99.96  100.00 179.52
813.5  99.92  98.08 2.64 853.6  99.96  100.00 179.17
814.5  99.98  96.89 3.58 854.6  99.97 100.00 178.84
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Table 2  Polarization spectra and phase differences of s-
and p- components at incidence around 45°of tar-
get wavelength
810 nm 850 nm
Angle/(°) T/(%) TJ/(%) /(°) R/(%) RS(%) /(°)
44.80 99.32 98.06 4.53 99.95 100. 00 179.28
44.84 99.31 98.11 3.48 99.95 100. 00 179.33
44.88 99.31 98.15 2.38 99.96 100. 00 179.38
44.92 99.31 98.20 1.22 99.96 100. 00 179.42
44.96 99.30 98.25 0.01 99.96 100. 00 179.47
45.00 99.30 98.30 1.31 99.96 100. 00 179.52
45.04 99.29 98.35 2.69 99.96 100. 00 179.56
45.08 99.29 98.40 4.15 99.96 100. 00 179.61
45.12 99.28 98.45 5.70 99.96 100. 00 179. 66
45.16 99.28 98.50 7.35 99.96 100. 00 179.71
45.20 99.27 98.55 9.11 99.96 100. 00 179.75
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Fig.6 Spectrum of a dichroic beam-splitter sample
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