Fa5 & A5 i

B/ SN
LASER TECHNOLOGY

Vol.45,No. 5
2021 4£9 H

XE4HS: 1001-3806(2021)05-0596-05
AR A ERM X ARFR

Yob KEE EIA EXE T ¥ TEL
(1. BT JERES B 4500002 [HETFHICK Y BB, Kb 410073)

FEE: T I BAR SR T AR R Besm BE ARG TN 12 o 8 S X AN G £ WA TR AT T e 5 485 4 R A B 43
B AR SN TARARADCLT BHIMFE 5 /MBS B ROC R FE T RADELr ARSI R, JF 0 P EAR AN R A 3L
YL AT T, ZOREW, BAEN 2. Tpm I, BRI/ 3 BER 200 3nm, 4 MRALANOGET 1Y B AR Im B8 5 20 0l 2
40nm,30nm,80nm H1 20nm; FAZK 4pm I, BN /N3 B 2500 120m, 4 MGG ET 9 BAR I % & 235 2 60nm,
90nm, 10nm F1 30nm , A B4 1) BAR—EME  UEH] 1 WUAGR B BEAG I L B AT AT o ORIFTE R B D6 2F ik — 255 1) 52
Peft T HOR S

KB UG EARMNAEOR R BRI s A GLr

HE %S, TN247;TN253 XEIRER: A doi; 10. 7510/ jgjs. issn. 1001-3806. 2021. 05. 010
Research on diameter measurement technology of optical microfiber
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Abstract: In order to measure the diameter of the optical microfibers (OMs), the liquid immersion intensity detection
method was used. Firstly, the structure of OM-liquid cylindrical waveguide was analyzed theoretically, and the relationship
between the additional loss and the shape parameters of the whole OM was obtained. Then, an experimental system was set up to
test two groups of OMs with different diameters. The experimental results show that when the diameter was 2. 7um, the minimum
resolution of diameter measurement is about 3nm and the diameter offsets of four OMs are 40nm, 30nm, 80nm and 20nm,
respectively. When the diameter is 4pum, the minimum resolution of diameter measurement is about 12nm and the diameter
offsets of four OMs are 60nm, 90nm, 10nm and 30nm, respectively. At the same time, the results showe well diameter

consistency and verified the feasibility of liquid immersion intensity detection method. This research provided technical support for
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the further development of OMs.
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Fig. 1 Optical microfiber fabrication system
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Fig.2 Relationship between value of the criterion and the diameter
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Fig.4 Shape of OM and additional loss along OM
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Fig.5 Relationship between the diameter and the total loss of OM
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Fig.6 OMs and its image under the microscope
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Fig.7 Diameter test system of optical microfiber
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Table 1  Experimental results 1

nitial power after power after total loss
1n1 ;d W deep into out of after deep
power/m alcohol/mW alcohol/mW  into alcohol/dB
No. 1 3.90 1.86 3.90 3.21
No.2 4.00 2.00 3.99 3.01
No.3 3.41 1.76 3.39 2.87
No. 4 3.70 1.83 3.68 3.06
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Table 2 Experimental results 2

. power after power after total loss

initial .

or/mW deep into out of after deep

powerr i alcohol/mW alcohol/mW into alcohol/dB

No. 1 4.03 3.07 4.02 1.18
No.2 3.79 2.96 3.79 1.07
No.3 3.93 3.02 3.91 1.14
No. 4 4.11 3.15 4.10 1.16
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