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Hollow_core coherent fiber bundle based on antiresonant reflecting guidance
mechanism
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A bundle of anti-resonant hollow optical fibers was proposed for endoscopic
infrared-thermal imaging. A bundle of 245 fibers made of borosilicate glass was fabricated by using
a glass drawing technique, and the length and total diameter of the bundle were 90 cm and 1.06 mm,
respectively. As designed, the bundle fiber showed low losses in the wavelength range of 3 to 4 um
that fit the detection wavelengths of InSb infrared cameras. By considering applications with rigid
endoscopes, an imaging system composed of a 30-cm long fiber bundle and a half-ball lens with a
diameter of 2 mm that can be inserted into a working channel of endoscopes was fabricated. By using
an imaging system with a one-third reduction ratio, an image resolution of around 420 um was
successfully obtained with a field-of-view of 2-mm diameter. Another tests showed that the minimum
detected temperature was 32.0° C, and the temperature resolution of the system was around 0.7° C.



€))
O]

®

Q)

®

€))

1/4

FTIR

1 mm
20 mm

O]

(FT-IR)
700 um 10 cm

120

3 4 um

2 25 3 25 4 45 5 55
Wavelength{pm)

®

20 um 90 cm

10 %



3
©)
4 7cm 1.16 uym
700 pm
60 pm
3 pm
30
25
520
w15
3
=110
5 Calculated
0 ,
0.3 23 43 6.3
Wavelength(pm)
4 -
®)
InSh
3 4 um
0.2 mm

120

9.2 %

90 cm

20 cm

0.5 mm
1.5cm 60 cm 90 cm
5

E 04
E |
503 |
© ‘ Calculated
s 1 \ﬁ -
® 02 |
5| —
E 0.1 Measured
Q.
£
i

o

0 20 40

©)

5 mm
2mm

60 80 100

Length(cm)

30 cm



7 8
6 mm
2 mme 9
420
Hm 10
32
0.7
Half-Ball Lens Stainless-steel sleeve
& [ ]
I(—“ —
< <—>
6 mm 2 mm
7

32.0°C | Room temperature 38.0°C | 37.3°C

Takuya Kobayaashi, Takashi Katagiri,

10

1

Yuji Matsuura, Multi-element hollow-core
anti-resonant fiber for infrared thermal
imaging, Opt.Express, vol.24, pp.
26565-26574, 2016,

DOI: 10.1364/0E.24.026565

o
KATAGIRI , Takashi
90415125

@
MATSUURA, Yujii
10241530

®

KOBAYASHI , Takuya



