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Abstract: To solve the problems of weak signal strength and low signal-to-noise ratio in traditional Raman spec-
troscopy, a new confocal Raman system is proposed in this paper. The absolute conjugation of the confocal point is
realized by external photonic crystal fiber. The technical problems in the coupling process of photonic crystal fiber
are summarized, and the actual samples are tested. Compared with conventional confocal Raman fibers such as
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Thorlabs and OZ and Witec 532 nm-alpha300R Raman system, the signal-to-noise ratio in this paper is 73.8382 at

the same laser intensity and integration time, which is significantly higher than that of Thorlabs and OZ (37.1557 and

40.0342, respectively). Compared with the signal-to-noise ratio of 65.5312 for Witec 532 nm-alpha300R, it also in-

creased by 12.68%. High-quality Raman signal makes the absolute conjugated confocal Raman system have broad

market prospects and ultra-high market competitiveness.

Keywords: Raman spectrometer; absolute conjugation; photonic crystal fiber; SNR
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Fig. 1 Absolute conjugated confocal Raman spectrogram
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Fig. 2 Structure diagram of the photonic crystal fiber
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Fig. 3 Comparison of the experimental silicon before (a) and after (b) treatment
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Fig. 4 Raman spectrum of the collected samples
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Overview: After the discovery of the Raman scattering effect, due to its high sensitivity and non-invasiveness to test
samples, it has been more and more used in materials testing, jewelry identification and other fields. However, in the
direction of biological samples, such as bacterial metabolism detection, microbial discrimination, etc., the intensity of
Raman spectroscopy is relatively weak, and the signal-to-noise ratio is low. As a conventional Raman signal acquisition
method, the confocal Raman system occupies an important position in many Raman systems. However, most confocal
Raman systems mostly use small holes or slits, and rarely use photonic crystal fibers. Aiming at the problems of weak
signal strength and low signal-to-noise ratio of traditional Raman spectroscopy, a new confocal Raman system is pro-
posed. The system realizes the absolute conjugation of the confocal point through the external photonic crystal fiber.
Secondly, the difference in imaging accuracy between photonic crystal fiber and other single-mode fibers is verified, and
it is found that the imaging accuracy of photonic crystal fiber is much higher than that of ordinary single-mode fiber.
Then, the actual samples were tested and verified, and Escherichia coli with high background noise was screened out.
The test results were compared with the optical fibers used in Thorlabs and OZ conventional confocal Raman systems
and Witec 532 nm-alpha300R confocal Raman systems. Under the conditions of the same laser intensity of 3 mW and
integration time of 5 s, the signal-to-noise ratio obtained is 73.8382, which is higher than that of Thorlabs and OZ sys-
tems. Compared with the 65.5312 of the Witec 532 nm-alpha300R confocal Raman system, the Raman signal quality of
the two single-mode fibers are 37.1557 and 40.0342 respectively, an increase of 12.68%. It can be seen that the quality of
the Raman signal obtained in this paper is relatively high. Absolutely conjugated confocal Raman system will promote
the application of photonic crystal fiber in biological cell Raman, and has a very broad application prospect.
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