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Abstract: A new type of radially polarized grating is designed to solve the problems of nonlinear measurement of
Faraday rotation existing in the power optical sensing. The distribution of the grating vector is in accordance with the
special method, so that the polarization distribution of the polarized light can be transformed into the distribution of
light intensity, which rotates synchronously with polarization plane. The theory of polarization detection is analyzed
by using Jones matrix, and the parameters of the grating are simulated by rigorous coupled wave theory. Finally, the
grating is fabricated and tested. The results show that the TM transmittance of the grating is greater than 80%, the
extinction ratio is greater than 100, and the detection of the polarization state can be realized. It has the advantages
of large linear measurement range and measurement results independent on the absolute intensity, so that it will be
a new detection technology of polarization based on the image method.
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Fig. 1 Schematic diagram of radially polarized grating.
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Fig. 2 Output facula in different azimuth angles of the linearly polarized light.
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Fig. 3 The transmittance and extinction under different depths.
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Fig. 4 The transmittance and extinction under different periods.

@ 10
08
~
3
c 06
8
€
8 04 f--
S
g o2 T .
0 . .
50 100 150 200
Grating period t/nm
(a) 1.0
0.8 f
~
3
c 0.6
8
S 04 1 —.—. Period =100 nm
= Period =150 nm
g 02}
R BT Period t=200 nm
0 - - - .\
0 0.2 0.4 0.6 0.8 1.0
Grating duty ratio R
A5

(b)

60 . . v

—— Period =100 nm P

45 |~ Period =150 nm o7
o | Period =200 np” 7, -=--
2 o
2 :
g 30
<
K=l
k3]
£
£ 15
[
0 . . . .
0 0.2 0.4 0.6 0.8 1.0

Grating duty ratio R

TE) B HA T AR AL & = bk 6 Tk,

Fig. 5 The transmittance and extinction under different duty ratios.
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Fig. 6 lllustration of grating’s parameters.
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Fig. 8 Spectral response simulation of grating. (a) Inner diameter of grating. (b) Outer diameter of grating.
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Fig. 9 Experimental setup for grating performance measurement.
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Table 1 Experimental data for grating performance.
Testing point lo/pW Frm/pW lre/nW TM light transmittance Extinction ratio
1 85.20 72.45 332 0.85 218(23.4 dB)
2 85.20 69.86 213 0.82 328(25.2 dB)
3 85.20 68.14 145 0.80 470(26.7 dB)
4 85.20 66.47 83 0.78 800(29.0 dB)
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Fig. 10 Detection results by the radially polarized grating.
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