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Study on fiber laser with China-made Y b’ " -doped double-clad fiber

ZHANG Jun"?, CHEN Shuang', FENG Ydng'
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Abstract: High power fiber laser has important app lication in the, directed, energy domain In order o find the laser output
characteristic under different fiber length and back-cavity mirrors, numefical*smulation and experiment method were used W ith
home-made large-core Yb-dopped fiber, double-clad fiber laser ‘systemswas constructed And the signal laser with a central
wavelength of 1092nm and the maximum output power of L\{6W was obtained It was shown that optimum fiber length had
mportant contactwith back-cavity and pump power The maxmumn output could be obtained with the optimum R,. It is found that

the output characteristics of the fiber laser can be better by=design the reflectivity ratio of the back - cavity mirot
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Fig 1 Theory model of end-pumped double -clad fiber laser
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Fig 2 Analysis of optimum fiber length under different R,
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Fig 3 R, versusoutput power under different pump power
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Fig 4 Distribution of pump power and laser power along the fiber length

L4gd

3 1
SR WIS 5, R M F-P S Ui 1 A [A]
iz o METEN Limos wld: =iy ARO A 4T
Yb-doped double-

coupling  cladding fiber
system . -
~=--——mirror| mirror2
N [spectrometer

| power meter

Wi K 25w, B4R 200um, B0E L2 N
0 22, TAEWAA 975mm. 38 55 64T Ay I S {5 HR it
1 DB ENEEL, W ER ST 400um X
350um BUEAFLIZ A 0 37 LF VB2 31 5um, EH
LA 0 140 izl oA B M EG 2%
RAE SIS BT G REi ih 64T o RTEEIEH T
H ST X975 flizseiE it 257078 93 8%FH
92 6%, % 1050vm ~ 1100mm J¥ B 1 52 5t % 1 78
99 9%l FFARIIE N AR BEE . JEEESE G R

——dichroic
mirror VL 3R 5 St ee ieh CBe DR EBE HLT
Fig 5 Experiment schematic diagram of fiber laser IJ_LIJ@ 63 ij@)\ﬁﬁ%E?%Xﬁ(%ﬁ%%%##’ﬁ Eﬁ?ﬁ nﬁl ,i
1 T . T ¥ .2 10,0 ¥ - - - - T . 1 P T T T - T T
i C mirror —— first measure D mirror ~— first measure E mirror
—- second measure{ 80F — second measure {1 8 g

Ld A e A i

.

—first measure
second measure J

i L

i

020 1060 1040

wavelength/nm

980 T100 1000

wavelength/nm

1000 1040 1080 1120
wavelength/nm

1080 1120

Fig 6 The reflectiviy gpectrum of the back-cavitiy mirrors
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Table 1 Cavity mirror of double-clad fiber laser

cavity mirror front cavity mirror back cavity mirror
I A C
Il A D
il A E
v A Fresnel reflect
i B C
3 210dnm
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Table 2 Output characteristic of fiber laser with diferent cavity mirror

threshold pump power

. . L output signal center

cavity mirror pump incident
] powerMW  wavelength /nm

powver W on fiber\W

1 23 37 16 1093

il 22 37 169 1092

il 38 37 17 1080

v 4.2 37 184 1075

Y 25 342 133 1093
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Fig 7 Spectra of output signal and pump laser
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