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Hundred-Watt-Level All-Fiber Double-Cladding Photonic Crystal Fiber Amplifier
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Abstract An all-fiber double-cladding photonic crystal fiber amplifier is designed and built, and the Yb-doped
double-cladding photonic crystal fiber (DC-PCF) is used as the gain fiber. In the experiment, a (6+1) X 1 end-
pump coupler is fabricated to match the DC-PCF with six multi-mode fibers as pump fibers and ordinary single-mode
fiber SMF-28 as the signal fiber. The cladding diameter and the core diameter is 105 pm and 125 pm respectively,
and the numerical aperture is 0.22. An end-pump coupler is fabricated by the capillary tube method and directly
spliced with DC-PCF. At last, the DC-PCF is spliced with a tapered end-cap. The end-cap is plated with 1000-
1100 nm anti-reflective coating film to prevent the entire amplification system from the effect of laser feedback. The
designed amplifier is tested with pump light at the wavelength of 976 nm and continuous signal of 2 W at 1064 nm.
When the pump power reaches the maximum of 151.83 W, the maximum output power is 108.1 W and the slope
efficiency is 72.7% . The output spot is a good fundamental mode spot. It indicates the excellent characteristics of
the photonic crystal fiber, which can simultaneously maintain the large mode field and the fundamental mode
transmission.
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Fig. 1 Cross-section of photonic crystal fiber

1106007-2



H = # ot

FHAAE 6 W J8 BG4 0 HE A, HAR SR A T 2 800 D BB A L L o A DG4 ORI 28 A OB EF (4 BB A 1t A7
TORALHE 3 AP RR . T EE R AR AR AR R P R R AE SOL A A RO B MOR PR IE S 2k B AR SR R A
AT LS B et X S 6 Rl 1 B SR A R T RN 2 B ol AR R AT SO ER L R LY 6 ARG EF ydhis
JCEF . X GEF RLHE AR T A S OGRS AR AT L A5 BB T RO 98040, BEJS M CO, B L (LZM-
100, e H A X ' 25 45 Bl 130 RS54 06 7 A OB 7 BEAT 6 4, 3 i 9 B 1 2 080, W RAIEE 1 A OB £
4 2 AL AR 45 A TR A ) BOR A L B8 A4 » ELAZ 3 3 P X Ol 1 A OB 27 1 D't~k RETT 52 i DT 52 BB 47
8 BT R 2 06 1 A A 2T B0 R R I 4 L by 0k 5 1 TR it as AR AR A A . R BT IE Y £ D T
A ARG ET B HE AR 45 4 L OF 52 O 1 A O £ B HE PR I FE L I £ S R A A o s T B — )2 08 D K L
1000~1100 nm FYIOG = i 5T #9345 B, SE86 PR 8RS 06 K 1064 nm, 9 1 78 4 B p 35 IX ) 1N
A LAB7 1306 Bt T AT GR AP BEAN R R S8 . DG A7 HE R B0 MR IR 45 R AN 3 Ca) BT s o 2R P 0 S0 T AR 9 T
A2 T ORI R RO 1 A G 2T 8 rh Lo T I 25 HE R AR R — S 0 RICIR S I DR AR RO A AOL 27 IR 25
SRR, T S A B S I HE R S0 T R OB AT B B . S b SR T A B R 5 AL Y e o i T AR A
8.2 mm, K 8 mm T R C AT 5 HE R A A A SE Y AN 3 TR

T8 52 1T i T8 41l 328 1 5 4 0 1 A L D' 2 B R A 1R/ RO 7 R MAOB 2T B DD R RS L RIS T A Aot
TR ARG £ HOR 25 A i A

Vel 2 T o't £ o e R A T [

Fig. 2 Cross-section of taper beams of melt fiber

K3 () F ARG SR R R (b) SE 9 &
Fig. 3 (a) Spliced point of photonic crystal fiber and taper rod; (b) physical map
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Fig. 4 Experimental setup of integrated double-cladding photonic crystal fiber amplifier
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Fig. 5 Relationship between output power and pump power Fig. 6 Spectrum after dichroscope
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Fig. 7 Spot pattern obtained by spot analyzer
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