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Development of visible near-infrared wavelength reference materials

ZHANG Zhenyuan'?, CHEN Xinhua', FENG Guojin’, ZHANG Qiaoxiang’, ZHENG Chundi’

(1. Beijing Key Laboratory of Performance Guarantee on Urban Rail Transit Vehicles, School of Mechanical-
Electronic and Vehicle Engineering, Beijing University of Civil Engineering and Architecture, Beijing 100044,
China; 2. Institute of Optics and Laser Metrology, National Institute of Metrology, Beijing 100029, China)
Abstract: In order to broaden the wavelength range of the standards, the glass doped with praseodymium and
neodymium rare earth elements with stable physical and chemical properties was used as the raw material of
the visible wavelength reference material. At the same time, the polystyrene sheet (thickness of 1 mm) with
stable physical and chemical properties was used as the raw material of the near-infrared wavelength reference
material. The visible and near-infrared wavelength reference material was developed by using the
characteristics that the two did not affect each other, and the superposition of the two would expand the band
range. The uniformity of the sample was tested by F test method, and the stability of the sample was
investigated by linear fitting method. The traceability was solved by tracing to the national standard. The band
range of standard material was determined to be 430 nm~2 550 nm, and the uncertainty was 0.1 nm~1.0 nm,

which made up for the defect that the wave range coverage in the current reference material is too narrow.

Key words: visible near-infrared wavelengths; reference materials; absorption peak; measurement uncertainty
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Table 1 Statistical analysis of peaks uniformity (P01 peak

n(n=3)

position) nm
LR M1 W2 3
1# 431.33 431.33 431.32
2# 431.38 431.33 431.27
3# 431.30 431.33 431.35
4# 431.35 431.35 431.35
S# 431.33 431.35 431.35
O# 431.34 431.36 431.37
TH# 431.35 431.37 431.35
8# 431.25 431.37 431.36
O# 431.37 431.36 431.36
10# 431.38 431.33 431.33
11# 431.36 431.33 431.33
12# 431.32 431.38 431.33
13# 431.27 431.30 431.38
14# 431.33 431.34 431.36
15# 431.33 431.33 431.36
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Table4 Summary table of uncertainty in quality values of

standards
WA = EfH AN E BE WL
1 431.3 0.1 2 nm
2 473.5 0.2 2 nm
3 513.7 0.1 2 nm
4 529.9 0.1 2 nm
5 572.6 0.1 2 nm
6 585.8 0.1 2 nm
7 684.9 0.1 2 nm
8 739.3 0.1 2 nm
9 748.0 0.1 2 nm
10 807.4 0.1 2 nm
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