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Abstract The fabrication method for novel polymer imaging fiber is developed. The theory of light propagation in
fiber and fiber design is expatiated, which is the guide for developing imaging fiber. The material of polymethyl
methacrylate (PMMA) is heated and extruded in a hexagon mold as microstructured fiber preform. The holes in it are
filled with polystyrene (PS) fibers. It is the first preform used for heat-stretch and stack-fusion to form a second

—

preform. Then the second preform is heat-stretched to obtain imaging fiber with diameter of 0.22 mm and single
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fiber diameter of 3 pm. It is ultrahigh resolution imaging fiber, by which the microscale of 10 pm can be discerned.
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The method of one-step stack is used to stack 7200 pieces of customized polymer fibers as the multicore imaging fiber
preform. The customized fiber with diameter of 0.25 mm and coating thickness of 20 um is fused together. The
preform is heat-stretched to form imaging fiber of 2 mm diameter and 20 pm single fiber diameter. It is found that the
dust adsorbed on the fiber face seriously affects fiber's structure and image quality.
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Fig. 1 Schematic diagram of the principle of waveguiding in step-index fiber
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Fig. 2 Schematic diagram of the evanescent

wave in the fiber coating
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Fig. 3 Schematic diagram of polymer microstructured
endface. (a) Whole end face; (b) magnified part
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Fig. 4 Schematic diagram of fusion for polymer microstructured imaging fiber preform
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Fig. 5 Image of the micro scale. (a) Micro scale snapped directly and (b) image transmitted by

microstructured imaging fiber
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Fig. 6 Attenuation of microstructured polymer
imaging fiber

3.2 EAEXRESWERLSA

O Y T ) A A A ABOI £ R 1 ) A 51
B ook T — WO 22 L SR 5 FAE B 14 07 3k A
BRZ B REWILBOCL . T REYOLL 1%
GRVE S A PR AR T B0 I HiI /. D 2tk B
B BDCE e HARIRES T RS S il AM TR
HOGL R R G HE RS 2) RS AREL RE Y
B S RRMRARNAE GBI T 22— AR E
RO B BT b T AR O £ ME ARSI A L R B AR
i AN AT AR AR O B AR S E R B AR

0.25 mmp) PMMA &5/ 58 R 2 B G YOG . 41
JZIREE N 20 pm BUEFLAE N 0. 5, 78 R il A H o %
FHERHEPDOGER ARG 7E 180 CHZS M 5 h, 45 4%
T ARG LT Bk M . Wi B AR 25 mm, K
9 210 mm, R Z %N 7200 pixel, # AL F]
2 mm P2 B ARG EL CanlE 7 B R ot AR
21020 pm, B FR 73 HF 424 29 Ip/mm. £ 1400
LS5 SERE R A T S AR RO A T N i
TR A%tk fga » BLAT T Il 1 O & I FH IG5

B 7 (R ZE RS WAL GOLLR U FR I (b) ik
ZHAREUEGOLE
Fig. 7 (a) Multicore polymer imaging fiber preform and
(b) multicore polymer imaging fiber
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Fig. 8 Micrographs of imaging fiber preforms fabricated with fibers with different exposure times
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