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Fig. 1. (color online) Schematic diagram of the ultrahigh-resolution SD-OCT system. The top right figure

shows the spectral distribution under different output powers. The maximum corresponds to the FWHM of

230 nm.
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Fig. 3. (color online) (a) Optical microscopic image of
1951 USAF resolution target; (b) OCT cross-section
image at the red box location of (a) obtained by the
ultrahigh resolution SD-OCT system.
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Fig. 4. Point spread function of the mirror sample near

the zero optical path.
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Fig. 5. Ultrahigh resolution OCT image of polystyrene

microspheres solution.
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Fig. 6. (color online) (a) Industrial sandpaper whose

particle size is about 125 pm; (b) Image of ordinary
SD-OCT system; (c) Image of ultrahigh resolution SD-
OCT system; The particles in the white box of (b) and

(c) correspond to the same position of (a).

Bl 7 (a) NRURL ELAR 208 58.5 wm HIHD 404 .
K7 (b), (c) 55818 SD-OCT £ 48 Fl# i 7 i
# SD-OCT % 4t 45 1) A [7 £z B AL ) 0 4R A8k 1
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SD-OCT E& H, b AR 1 BORLATS SR 775 B ] .

BT (MTIRA) (a) BB 58.5 um B9 TR
(b), (c) 758 SD-OCT M = 4 ¥ % SD-OCT 11
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Fig. 7. (color online) (a) Industrial sandpaper whose
particle size is about 58.5 pm; (b) Image of ordinary
SD-OCT system; (c) Image of ultrahigh resolution SD-
OCT system; The particles in the white box of (b) and

(c) correspond to the same position of (a).
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Ultrahigh-resolution optical coherence tomography and
its application in inspection of industrial materials®

Tang Tao Zhao Chen Chen Zhi-Yan Li Peng Ding Zhi-Hua'

(State Key Laboratory of Modern Optical Instrumentation, Zhejiang University, Hangzhou 310027, China)

( Received 2 February 2015; revised manuscript received 24 March 2015 )

Abstract

Since many industrial materials have micro or submicro structures on the surface or subsurface, utrahigh-resolution
is required in the inspection of these materials. Ultrahigh-resolution optical coherence tomography uses broadband light
sources to achieve axial image resolutions on the scale of a few microns. We have been investigating an ultrahigh-
resolution spectral-domain optical coherence tomography (SD-OCT) system using supercontinuum sources (SC) in free
space. The effective SC spectrum has a full width at half maximum of 230 nm centered around 665 nm, and the imaging
setup has an ultrahigh axial resolution of 0.9 pum in air, and a lateral resolution of 3.9 pm, with the system measurement
range being 0.6 mm in axial direction. At a 50 pm axial position, the sensitivity can be 63 dB with 28600 axial scans
per second at 2048 pixels per axial scan. Images of polystyrene microspheres solution with an average diameter of 5 um

and different sizes of industrial abrasive papers are presented to illustrate the performance of the system.

Keywords: optical coherence tomography, supercontinuum source, ultrahigh-resolution, industrial

material inspection

PACS: 42.15.Eq, 42.25.Hz, 42.30.Wh, 42.40.My DOI: 10.7498 /aps.64.174201
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