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Experimental study about the cavity of Yb’*-doped
photonic crystal fiber laser

LIU Zonghua, ZHENG Yi
(School of Science, Beijing Jiaotong University, Beijing 100044, China)

Abstract;: To optimize the fiber laser cavity, an Yb'*-doped double-cladding photonic crystal fiber ( PCF) was
pumped with a 110W multimode LD at central wavelength of 976nm, and the PCF laser characteristics were examined. A
dichroic flat mirror and a dichroic flat-concave mirror were used as the back cavity-mirror respectively. There happened the
model competition phenomenon in the first laser. And the line width of the PCF laser with a flat-concave mirror as the back
cavity-mirror was about 5nm, while another one was above 10nm. Besides, slope efficiency of the former was 11% , and
the latter’ s was just 9% . It has stable model, narrower emission line width and higher slope efficiency in the PCF-laser
with a flat-concave mirror as the back cavity-mirror.
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Fig. 1 Experimental setup
a—with a flat mirror as the back cavity mirror b—with a flat-concave

mirror as the back cavity mirror

Fig.2 Cross section of the photonic crystal fiber and mode field distri-

bution

iz P50 18 [ DILAS A 7 1 620 H55 dan th iY
RIFPFRBO SR, O 976nm, fie kK
s DA 1T10W i iy FR 27242 0 100 wm , £ L
7N 0.22, Mz A BEFREE RGN 45° A -1
B M, A PCF d i b, M, Xf 976nm filiiz )t
25, %F 1030nm ~ 1100nm PEEHIE 5068 B 5 1 PR s
43 2R A 10300nm ~ 1100nm 35 B (1915 56 i S i)
g M, (UL 1a) FIRF- B M, (LA 1h) PIfh4s
PPN 5 I 45 A My, A8 1031nm Kb PR UE B 3 % R >
99% ,M, B EAEHN 25mm, M, 1 H 42N 25mm, {5
420 30mm ; AU 4% BOCET Fin s i 1 A i
B /Nl Z 2 A2 19 P B M, 0 s RO HE L
TCIEASR I TG L AR P 9 HR2000 + S 3% 43, 46 I
JE 2 200nm ~ 1100nm, 62743 3% K 0. 035nm ;
A By LAa81]) OPHIR 23w AR 77 g D 38 H A,
R A 2 300W

2 KGR

TEANZFARLY 6W AL DG T S AL 2
%t PO TR L AN E 3a Froi, [ 3b JE[ESh NKT 7
S F RAICLF YD T G X
BRI, S25e B RO T M AOLE PO L S
NKT B 506 7 s AL L B 9OL G LA &0 5
BB ROL T S AL LR 1000nm 5 14 % 5 W {H i
1044nm fff 3, 7 I 25 NKT 45 5506 1 dh A6 2F 19

IO S SRR SRRt SRR
3
<
S TSV VOO VOO SO OO U
S e e S
Q
§ .............................................................
980 1020 1060 1100
wavelength/nm
b
3
]
=
‘@
=
o
g
PP Rt
1000 1050 1100
wavelength/nm

Fig.3 a—fluorescence spectra of experimental PCF at 6W incident
power b—fluorescence spectra of Yb** in silica PCF made by
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Fig.4  Output spectra of two different resonant cavities
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Fig.5 Output power characteristics of two different resonant cavities
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