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Analysis on the Nd: YAG Laser-Induced Damage to Fiber End Faces
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Abstract The experiments of high peak pulsed laser-induced damage to fused-silica fibers have been carried out.
The experimental results show that all the damage sites accrued on the fiber end-faces. The morphologies of damaged
fiber end faces are observed and recorded using metallurgical microscope. Micrographs of fiber end faces are
processed using a Matlab program; the distribution characterizations of damaged sites on fiber end faces are obtained.
According to the computing results, we find that the damage sites distribution obey certain regularities, which are
different between on the input end faces and on the output end faces; The sizes of damaged sites obey normal
distribution; The location distribution of damaged sites is strongly related to input or output laser characterization;

The morphologies of damaged fiber end faces are strongly related to the mechanism of laser-induce damaged to fiber

end faces.
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Fig. 1 Typical damage morphologies of fiber end faces

RETED 0 2 TAF B A7 AR R I . & SR FOLE
WO KOG L BK b 58 B D 10~ 30 ns. EXGET
it AT 4463 47 J2 I [ 58 J0HY o 1 D AR OE AT D6 21 i 1T
M. FEGEN T di s . iy S, 5
il L BE O L Ik ARG A B AT AF R RE L B
Ja S A i vt v BB O — A L R S U
Y1

SEBOLET S 17 2 A= 9 ENE 17 7 B0 D PR 2 A
BRI A o 2O £ S T AT A B TR DL Y
B UEWIE O IR X = A4 T T . R
Yablonovitch il Bloembergen M5B 1Y B i # T A8
T & T ARG A R IR Y H R BT X S 2F
ity T 568 185 F M DR SR AR 5 E AT T A AT L s AL T
LA 3 0 = A i I o 56 A w7 Al o e R i AR
O BE 12 T 03 5 T SR Y BE S OR L XA Al
TRl RE 5 A R il AR T AR LR A . G, — A Sl
Rl r A~ R B T R,
L BORE 2R RS N BB LEAE R B X BOE R
S MCROE I S5 B AR R Rl a2 R TS R S
JCHY AR ELAE T (845 00 B0 452 05 TR DA 2 4 R HE
IR

3 EHRAL P> B

T A Y AR AT 3 1) D' £ g 18 A £ G
THRFPE SR AT Matlab B0F X R 2E 4T A B I 35 0K
Pt BEMRLAE 20 JEAR —EH &, K 2
() 7 5 38 3 1 20 1) R I 26 47 1] 50R 531 K 4% 4 4
SR A T AR L L SRS R . R EDE SEit



L 4] B SBLF i Nd: YAG #4502 #r 925

o 30 3 43 AT F5 A5 o 1) T R A G 2 T 1 1 T AL
DAAS 2458 45 5 0% T AR S R T B H A i B ET
T 543 TR L o Ry
n = Sp/ Sk

Aorf Sy S AR TR L Se S ' £ v 1A A

43 B X6F G £F i ity T RN i i T 4545 AR R AT 4y
Bro Hrhde s gy g 2 ME 3Ca) s, Gat
PG A B 5 2% 30 6 1 62T i sty 1T HL A AR B 2 0 v
DR SBLGE  E R T ABOGRE N & A
JEBE AL S IO ) S AR L A S SO BE
DR E MR G . B2 g 8gs

i
)
s

(8453 T B o T 6T o 1T 1 5. 88 %4 1 Y £T it 1
MG R 7.16% . B 2(0) R T AL E
R A58 40 5 LR B AT 2R e AT T R IR R 46 0
NIETTIED 290y 2 pm W5 B I 2L BR T D
P05 5 A A3 5B KN — /N T 20 pm, I HOE A
N R I R RAC DI RIS o W ot 2 R AT i
P A AL B A D v 35T 43 A T R D TE O RE
ST A . RITE G EF g 1 0O B A B P
S AT B S G BT O A i T IR R S
LG AL 1 8O RE i R B ) R A R

B 2 i 2F iy S o 458 1 P 0 Ak B 45 2R

Fig. 2 Results of fiber front end-face image processing
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Fig. 3 Results of fiber back end-face image processing
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