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Low light detection technique in cladding of optic fiber

Mu Wei, Xu Chenglin, Si Xu, Ma Yunliang, Lin Yajun, Xiao Chun
(No.23 Research Institute of China Electronics Technology Group Corporation, Shanghai 201900, China)

Abstract: Technique of residual cladding pump light detection in active fiber was researched, which was
used in assembling the fiber laser system. With this technology, a fiber probe was used to detect the pump
light leaking from the cladding with fiber’s coating on and stripping. It’s found that there was a linear
relationship between leaking light power and pump light power, and the proportionality factor was
measured. Therefore, it does not need to cut and fuse the active fiber for many times to get the best length
of active fiber, and it can save the measuring period and experiment expense a lot. Two types of fiber
probes were used, one was taper fiber probe and the other was ramp plane fiber probe. The testing results
of low light using these two fiber probes were given, and it's found that taper fiber probe is better than
ramp plane fiber probe. In order to check the accuracy of fiber probe, a laser test has been done. By testing
the power change before and after cutting off optic fiber, and by testing the power via fiber probe at the
same position as the cut off point, it proves that fiber probe can well predict the residual pump light.
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Fig.1 Sketch of weak light detection
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Tab.1 Parameters of fabrication of probes

Taper method Grinding method

Cone tip angle;1°, 2° Grinding angles; 10°, 20°
Lapping quality : 0.5 pm abrasive

Length of taper:2
ength of taper: 2 ¢ particles polishing
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Fig.2 Sketch of weak light detection at fixed position
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Fig.3 Two types of fiber probes
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Tab.2 Comparison of different probes’ light power

collection

Type of the probe Power/pW
1° tapered 89.7
2° tapered 111
10° bevel 91.8
20° bevel 63.1
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Fig.4 Relationship between detected power and pump power

in cladding when detected without coatings
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Fig.5 Relationship between detected power and pump power

in cladding when detected with coatings
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Fig.6 Sketch of spectrum measurement
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Fig.7 Comparison of the spectrum of the active fiber with

length of A and B
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Tab.3 Test value of probe

Fiber length Probe value/uwW
A 155
B 517
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