e 14 Metrology Science and Technology, Jun. 2021, Vol. 65, No. 6

BT HCLHE A A M E AR B AR5
XEM, AXE, T, AAS, KER, B

P EtEAEARR, 7 100029

CHRZEY  OGIRAE D BRI A 6 AR 3 FHEF, 7002 S OU R I b HAT Tz O R o AT v ) ' g
TR, 52 MU BEAT T RIS . ASSCE S 4 T WOE — e 3i rk, ar 1 ' B A 28 i i AR )
TREE, PR B R T — A EAR 0 8 mm B B A RSGE DG TEIAR o AR SO AT R AR A4 A5 U B o B2
PEAT T 0T, AR O D SRR E I | DG BRI S BT 5945 5 i3, LSRR 3 BRI N BEX S MRS . SR IDE IR A
RSCTHT AR e 45 SR (A X AN s B K 5 1.8%1074(k=2) .

(RSBIRY DA Ak AR 40 R s SO s T o DN AN e S

DOI: 10.12338/j.issn.2096-9015.2020.9046

[SIAARSTY XA, XIS, VFTF, . S THOLHE RO A SO BT BORBESE (0] THE R 5H0R, 2021,
65(6): 14-18.

Research on Measurement of the Effective Area of Apertures Based on
a Laser Scanning Method

LIU Zhiwei, LIU Wende, XU Ning, LIN Yongjie, LIN Yandong, XU Nan

Corresponding author: XU Nan, Email: xunan@nim.ac.cn

[ Abstract] As a common device to limit the passing-through area of a light beam, apertures are widely used in optics and
optical radiation measurement. In order to precisely measure the aperture area, metrology institutes around the world have
done a lot of research. In this paper, an effective-aperture-area measurement facility based on a two-dimensional scanning
method is established and the area of a circular aperture with a diameter of § mm is measured using the facility. The factors
affecting the area measurement are analyzed, including the stability of the laser power, the signal fluctuation near the edge of

the aperture, the speckle of the integrating sphere, and the uniformity of the inner wall. The experimental results showed that

the relative extended uncertainty of the measured effective aperture area was 1.8x10™* (A=2).
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Tab.1 Results of the comparison
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Fig.1 Schematic diagram of the effective area method
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Fig.2 Schematic diagram of the laser scanning method
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Fig.3 Schematic of the measuring device
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Fig.4 Total time stability
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Fig.5 Three-dimensional distribution
of the scanning signal
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Fig.6 Repeatability of the measurements
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Fig.7 Comparison of measurement results of the
aperture area
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