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Abstract Mid-infrared supercontinuum generation is demonstrated by using a 75 % germanium—doped silica fiber

pumped by a 2 pm Q-switched thulium-doped fiber laser with pulse width of 50 ns. The free space coupling

efficiency from the pump laser to the germanium—doped fiber is enhanced by fusion-splicing a 100~200 wm long
generation sources.
=]

multimode fiber. Length of germanium—-doped fiber is optimized. Broadband supercontinuum generation ranging
OCIS codes 190.4370; 060.4370; 060.2290; 230.0680

from 1.9 pm to 2.9 pm with 10 dB and 20 dB bandwidths of 950 nm and 980 nm, respectively. The 2.9 pm long

wavelength limit is close to the record reported so far for highly germanium-doped fiber based supercontinuum
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Fig.1 Experimental setup for optical fiber supercontinuum generation

TR B A VO NN HAR R 4 pm, 0P A 75% 0 —E B2 . IR B AT/
B EAR (LY S wm) 12647 B % 8 O £F (SMF) 345 89 8 ZR B 2k M R BORT 8 O £3% B9 7 2 WA 22 4
G LT AR {5 P B A FE L = T S F DG AT L E R S IR R T 1.8 m I, HARFE AR A5 /N T8 i RO T,
THMBAE L E 3 R . X B A SO N F AR 1.9 wm BT L2 pm BRI BOGA T HAEIEE

RO Y S CURUX A A R T i 2 1 7k
H TR A B iz O A9 BB i 2 RAE T UICK ELAR 19 D6 2 £ 50 i 1T B 2 7= A e 1 L T AU AR B 1 B 3 Ak
B AR IR E AN R 513 C~650 °CM, AR T AR Ak Ak 9 3 AR TRLEE Y s WO D R B R I 4B R A SO T Y g 14y
IR B A 50 o N 2 80 6 £F i T R A5 1) 25503 AL 58 BRI, 748 5 0 O £F i T 22 AT 3 — K (U
100~200 wm [ 62.5/125 pm ZHELF(MMF), Q& 177 e 1K 45 85 40 9O 27 B 15 5 85 7 iz SOt i £2 05
Ib o T 2L LN B IR E R T S B 8 OGET T LUH A 5 BB R = T s B O ER | R B RE AR
W R O, SIFE, 2RO RS ERE A R TR xR SR SRR ARG B
WHy, Zad 8T Rk I AR 2 ROGE Z 00, LR G I 18 I 22 AT DL RS2 OF #4226 350 mW B S O R
BRCEN 50% AT s A ZBOCE Z 5 G di 1 A] DL AZ 7 2 D) 28588 151 700 mW B dltiz 3Ot 6 2 4

0319001-2



102 L
]
g
[<a) 22) Ge-doped fiber
z S 10} P
Z 2
2 2
E °
= 3
ot 0
= 10 ~
o SMF-28 fiber

1990 1995 2000 2005 2010 1000 1200 1400 1600 1800 2000

Wavelength /nm Wavelength /nm
2 i Q BEOLLT iz oL & i 1 OEiE P 3 458 A SO 5 8 5E SO LR AR AL T X L
Fig.2 Output spectra of Q—switched thulium-doped fiber laser Fig.3 Optical loss spectra of the germanium—doped fiber

and normal single-mode fiber

EE70% LA .

3 SEREER51HE
B LR MG LF 1 B 2 52 T R 3% 22 3% 1) 7 A, X 02 DR A G 1 1 4 8 2 X 3R 4 1 IO 1 7 A A B 0 R
HE R %ﬁ‘(z?rﬁﬁiji'ﬁﬁ,ﬂ'JTFJaLﬁ?E%E’HF%%T@E/B‘Zk%Tﬁ T AN SR E AR a4, T2 iy 4K U K T Ak %
T 1A 48R A6 G35 i B8 T B sz B DRI b A 1 A2 il Ot E B DR E 0T, R AS [ BE 198 85 41 JE G 47
K BT X S, DAk B 7= A M S ) e AR A K L SE I AE 2 BOG AR T 3 F TR 500 mW I AL
TR EE N 2.6~4.8 m BB A1 LR RIS 1 S B0 25 NI 4 s o R A5 0B 3 22335 M 1.9 wm (32 0635
ASCI 5 L B ) AT 4 R 3] 2.9 wm, & FE AH X T ilaz P K AR AN X AR (H S 20 R AR 4, AN il iz S 08 ) 3 J L
AXFFR A /NI . T R B G AT A B 0 R 2t R B, AE AR K b o o 2O iz i R DR AR
FE MR A2 YC G AR Ry Bz R Ik o e B DTG 7 A T U 38 YR A D A O N7 T A ' 1 A 1 B R A5 1 R 3 ), E
H AR ) 52 SORH AL U8 I RN S O 1 25 AR AR LR OV O IR RIVE T, PR AR T OB R v, HON X AR PR
T 32 PP 2 B R0 X A A0 B B SR PR O IE LAY o FE 2180 nm BT AT XLZE 3 B 5 4 % 06, X R Tt
21 1 — B L2 O 0 30T G s 0T i

—— 2.6 m 500 mW
—— 2.8 m 500 mW

3.1 m 500 mW
— 4.0 m 500 mW

IIl|||||

o ‘ iw\“l\lw i l’. \

975
950
925 ‘
900

875 '
2.5 30 35 40 45 50 |‘1 r} |
|

Length of Ge-doped fiber /m
h h . h

Intensity /dBm
do
(=)

Width of supercontinus

-60 -
1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000
Wavelength /nm

Kl 4 AR BE A0 DO LT 7 A 1l i 2135
Fig.4 Supercontinuum generation by using different lengths of germanium—-doped fiber
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Fig.5 Supercontinuum generation with 2.8 m germanium—doped fiber under different pump powers
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