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Development of the radial-polarized pupil-filter confocal Raman microscope system

Li Shucheng, Qiu Lirong, Wang Yun, Zhao Weiqgian

( Beijing Key Laboratory for Precision Optoelectronic Measurement Instrument and Technology,
School of Optics and Photonics, Beijing Institute of Technology, Beijing 100081, China)

Abstract: To improve the spatial resolution of confocal Raman system, a radial-polarized pupil-filter confocal Raman microscope system
(RPCRS) is developed. The radial polarized light generator (S-plate) is used to convert the linearly polarized light from the laser into
radially polarized light. Then, a pupil filter is utilized to modulate the radially polarized light to realize the compression of the Raman
excited spot. Finally, the spatial resolution of confocal Raman microscope system is improved by a pinhole to eliminate the Raman
scattering light outside the focus. This system has high spatial resolution and lateral sensitivity. The periodic scribes and the standard
steps are used as samples. Experimental results show that the spatial resolution of RPCRS can reach 240 nm, the lateral sensitivity is
46. 5% higher than that of common confocal Raman microscope system, and the uncertainty of transverse measurement standard is
18. 87 nm. This system can realize high spatial resolution imaging of confocal Raman microscope system.
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Fig.1 Schematic of RPCRS principle
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Fig.2 N-area circular symmetry diaphragm filter
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Table 1 Normalized parameters of five zone pupil filters

ZH H—{bfE 25 H—f1E
a, 0.091 8 0
a, 0. 391 o5 ™
a 0.592 @3 0
ay 0. 768 N [
Ps 0

N T YR RPCRS Xof 25 6] 733 7 YA K oA 1) #H 0
215 % 168 2k fi 4k S AR 47 2 063 B RURIER R 4L (lineary
polarized confocal Raman spectroscopy microscope system,
LCRS) A fir] i 37 fh 28 386474 Hoo 4> w =0, RPCRS I
LCRS FAs i iz 2 xss Eanp 3 s

1.0

-~LCRS
-RPCR
0.8 CRS
S
Q 0.6
M
?ﬂ 04+
m
0.2t
0

WS~ 2 1 0 1 2 3 7§
H— ks prE

3 RPCRS Fl LCRS () 1] i j i 26 %5 [t

Fig.3 Lateral normalized intensity response curves of
RPCRS and LCRS
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Table 2 Test results of periodic measurement
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