H26 % 1 eoE G TR Vol. 26 No.1
2018 4F 1 H Optics and Precision Engineering Jan. 2018

XEHS 1004-924X(2018)01-0008-06

INERBEKTHRHENRIERS

NERE,BLE HEE, T8/ L, H%EL
(FEEEAY REXLETFTERE, LR FH 266100)

FEE O THUK T R0 RGNS T35 20 A0 i, If3F — 2P 32 5 M Ge 1, Oh il 7 — B4R /N i 2 4500 K
TS OGS R G IR I AR ) AT 7O .l AR S B RS B AR A, R AR R I R AR ] T A S
FEH, R AA R TR 0260 mmX L795 mm, E &y 548 NN E B 1 4]3E 1 5 & RS 6% R 58 (DORISS) & 4 11
S Z o BHOCEE N ERAETE BRI, A S0E TR GG S TR R G #E AT I A AR A R DL
HTEG RPN 2O T . RERMT 300 mW 8 & T IEBOG 2B G & AT 5 203 1 (40R 7 4 2O A2 544
HYe CCD, A Sd i T R . LI KR, RGN THERAR R ERTE 0. 4 mmol « L™ LA, J2 DORISS #£
REJIIG 4 %, TR B BEAS S XS 7K N 0 A Fi 28 0 B A7 28 o IR IR T R 2 O 1S R 0 76 V8V DR L R O TR B AL TR AT 1
FHHT 3

X # E:EZRE KT RN DAL S REE

FEDES :TH744.1;0433. 1 XHERFRIRAD : A doi:10. 3788/0PE. 20182601. 0008

A compact underwater Raman spectroscopy system with high sensitivity
LLIU Qing-xing, GUO Jin-jia” , YANG De-wang, SI Gan-shang, ZHENG Rong’er

(Ocean University of China, Optics and Optoelectronics Laboratory, Qingdao 266100, China)

% Corresponding author, E-mail:opticsc@ouc. edu. cn

Abstract: In order to reduce the volume and weight of the underwater Raman system, and to improve
its portability and detection sensitivity, a compact underwater Raman spectroscopy system with high
sensitivity was developed and assessed. Through elaborate selection of components, a compact
structural design was realized with both the weight and the volume well controlled. The size of the
main body was kept at 795 mm in length and 260 mm in diameter, with a weight of 548 N, one third
of the weight of reported DORISS (the first deep ocean Raman in-situ spectroscopy system). The
laser was housed in the optical probe rather than in the main body, hence higher excitation efficiency
was achieved with high power density. There are two advantages to put the laser head in the probe. A
desirable excitation power density could be obtained without the consumption of laser beam during
transmission in fiber, and better signal to noise ratio could be achieved without the stray light raised
by the interaction of laser and optical fiber. In addition, 300 mW powered laser, efficient volume
phase holographic grating and TEC cooled CCD detector were used to improve the system
performance. The experimental results show that the LOD (limit of detection) of SO}~ was less than

0.4 mmol « L', It’s about four times than the value achieved by DORISS. Meanwhile the system can
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be used to identify minerals. All above prove the system to be highly potential in ocean exploration.
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Tab. 1 Specification of compact underwater Raman system
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Schematic diagram of underwater Raman spectroscopy
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Fig. 2 Typical Raman spectrum of seawater
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Fig. 4 Calibration curve of SO?~ in Raman spectrometer
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