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Basic Study on Synthesized Light Source for Optical Coherence Tomography
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We have studied on the light intensity ratio of synthesized light source (SLS) for the improvement of spatial
resolution of optical coherence tomography (OCT). SLS consists of two LEDs with wavelength 691 nm,
spectral width 99 nm and 882 nm, 76 nm. The small imaging interferometer also consists of plan-convex lens
of focal length 6 mm and diameter 6 mm, beam splitter and reference mirror with PZT. The axial resolution
was measured at 1.2 um with the side lobe intensity 42 % on the condition of intensity ratio of 1 : 0.5. The
irradiated power was 18 pW. This axial resolution was 57 % compared to the axial resolution using a single
LED. The image of test pattern was measured using the phase shift method and two lines with the interval of
9.8 um were clearly measured. The lateral resolution was calculated at 1.1 um from wavelength and numeri-

cal aperture.
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Fig. 1 Experimental setup. (a) Synthesized light source with
two LEDs. (b) Two-dimensional interferometer.
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Fig. 2 Optical spectra of LED1 and LED2.
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Fig. 3 Coherence functions (CFs). (a) Measured CF of
LEDI. (b) Measured CF of LED2. (¢) Simulated CF
of LEDI1. (d) Simulated CF of LED?2.
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Fig. 4 Coherence functions (CFs) of synthesized light
source (SLS). (a) Measured CF of SLS with
LEDI:LED2=1:1. (b) Measured CF of SLS with
LEDI:LED2=1:0.5. (c¢) Simulated CF of SLS with
LEDI:LED2=1:1. (d) Simulated CF of SLS with
LEDI:LED2=1:0.5.
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Fig. 5 Coherence functions of synthesized light source with the different intensity ratio. (a) LED1:LED2=1:1. (b) 1:0.8. (¢) 1:0.5.

(d) 1:0.4. (e) 1:0.2. () 1:0.1.
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source and side lobe intensity on intensity ratio of
LEDI and LED2.
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Fig. 7 Measured images of test pattern using the phase shift-
ing method. (a) With only LED2. (b) With synthe-
sized light source with the intensity ration of 1:0.5.
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Fig. 8 Intensity profiles between A and B in Fig. 7. (a) With
only LED2. (b) With synthesized light source in the
same condition as Fig. 7(b).
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