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In situ observation of fiber fuse ignition / o S. Todoroki and S. Inoue (National Institute for Mate-
rials Science) / Ultrahigh-speed video recording of fiber fuse ignition revealed a short fore-running phenomenon before
an appearance of bright optical discharge. During the phenomenon, a darker radiant point moved slowly for about 0.6 ms
without leaving any voids and then transformed into a running optical discharge. Thus, it is feasible to make a system
which shuts down the light source in reaction to the emission from the radiant point, and prevents void formation in the

circuit. E-mail: TODOROKI.Shin-ichi at nims.go.jp
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Fig. 2 Successive captured video images of fiber
t=22ms00DOOOOO0OO0OODO00O00O00O0 fuse ignition taken with an ordinary video recorder.
U0000000OFRegeSO000000DO0ODOO0OOOO0O  The shooting speed is 30 frames per second.
00000ooOgoOt=1.5522ms00000O00O00O0OO
0000000 DOOobOO0DbOOoDoOoDOon




O46000000000000000000 (05/11/21) PO6

————————————— e e A e
t =24 2.2 1.8 0.0 msec
j | | | | |
o+ <——1.2m/s <« 0.37 m/s =
o |
= |
C L ,
©
= \ \ \
- 1000 800 400 200 0

Dwstcmce, x/ um

Fig. 3: Photographs of visible light emission around fiber fuse ignition (upper) and their intensity profiles along the dashed
lines on the photographs taken every 10 usec (lower). The fiber end is located near x = 0. The laser pumping started
several seconds before ¢ = 0.0 ms.
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Fig. 4 Time-varying intensity profile of visible light emis-
000000000 o0eminoinoooioddl  gon before fiber-fuse ignition (¢=2.2 ms) along the dashed
O000000oOooOooooooooogogoao lines on the photographs shown in Fig. 3.
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oo goboobbbbbbbbbbbbobo Fig. 5 Optical micrograph of a damaged fiber, whose di-
Ooooooooodoooooooddooon  ameteris 125 um. The magnification factor is the same as
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