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Fig 2 Optical path of system
(a): DCPC system; (b): CPC-focusing mirror system
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Fig 3 Relation curve between some parameters and maximum focusing angle

(a) Rate of ray inclination angle in maximum focusing angle; (b) Length
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Fig 4 Light utilization efficiency of truncated DCPC system
(a); The first stage CPC is truncated and d> =9 mm; (b): The first stage CPC is truncated and d> =10 mm;

(c): The second stage CPC is truncated and d> =9 mm; (d): The second stage CPC is truncated and d> =10 mm
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Abstract High signal-to-noise ratio (SNR) of system is necessary to obtain accurate blood components in near infrared noninva-
sive biochemical analysis. In order to improve SNR of analytical system, high-efficiency double compound parabolic concentrator
(DCPC) system was researched, which was aimed at increasing light utilization efficiency. Firstly, with the request of collection

efficiency in near infrared noninvasive biochemical analysis, the characteristic of emergent rays through compound parabolic con-
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centrator (CPC) was analyzed. Then the maximum focusing angle range of the first stage CPC was determined. Secondly. the
light utilization efficiency of truncated type was compared with standard DCPC, thus the best structure parameters of DCPC sys-
tem were optimized. Lastly, combined with optical parameters of skin tissue, calculations were operated when incident wave-
length is 1 000 nm. The light utilization efficiency of DCPC system, CPC-focusing mirror system, and non-optical collecting sys-
tem was calculated. The results show that the light utilization efficiency of the three optical systems is 1 46%, 0. 84% and
0. 26 % respectively. So DCPC system enhances collecting ability for human diffuse reflection light, and helps improve SNR of

noninvasive biochemical analysis system and overall analysis accuracy effectively.
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