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Fig. 1. Schematic diagram of MOPNA system based on all polarization maintaining fiber: (a) Oscillator; (b) amplifier; (¢) com-

pressor.
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Fig. 2. Experimental setup for frequency doubling.
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Fig. 3. The oscillator output: (a) Spectrum curve; (b) autocorrelation curve; (c) pulse sequence.
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Fig. 4. Variation of the spectrum profiles under different pump powers of the pre-amplifier.
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Fig. 5. The relationship between output power and pump

power of the pre-amplifier.

15 mW B (4 Jik b 5 B 0 A 7 I 2 (11 6), DAk e
TLEEZ) R 1.01 ps. MRHEARL M Bk i KBS, #52E
FENK R T 2= A ik o, 75 B A BT IE (UK
Y38 £5OGEF. i, FURCRZGEN T 3 m WY IE (AL
IR 25 6EF . AEART R A TH LT, kb vi B AR
RFEZCA AR, B TOCEKE—, H
AL B EECE L —E, BORFRHEE DR T kb5
FEAREAN K.

TR AR T K e A, Rk
B2 W B B A 3 25 0 B, IF AT
LD pump 3 il LD pump 4 X548 645 347 XL jn)
iz, MECRHAhE BIIE N 1 W R, RSG5
PO E SR D3R8 200 mW, TRz
)R ARG SL AN 7 Brs, AL 7 HrT LUE
TR IR 25%.

& 8 Sk ARG i i £, AE 8 ]
DLE e ke (il 2y 2 A5O3 2 s ZU I AR 4k
P SPMAEHT, 153 7RI 58, AH LT & 4
H 50 mW itz PR BUCRGOL T, 3 dB oL
T e B AR 9 22 60 nm, AR g I [A]HY 95 FBE
W, RIS CRIE T He i B BT 3R A5 5 /N TR
st VK T 4 ik .

FENK P E4E B B, BT A R s T3 60 7 fik o
() AR D R AN [R], SPM RN X ' 1 A Ji 5 e

Fig. 6. The autocorrelation curve of pre-amplified pulse cor-

responding to pump power of 50 mW.

E
g 200t
=
£ 150
2
2 100}
A
5 L . . . .
© 200 400 600 800 1000
Pump power/mW
Bl 7 o g D) S HhE D A AL e R

Fig. 7. The relationship between output power and pump

power of the main amplifier.
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Fig. 8. The spectrum output from the main amplifier.
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Fig. 9. The pulse widths versus output powers and the lengths of compression fiber.

234204-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 68, No. 23 (2019) 234204
1.00 1.00
(a) (b) « Autocorrealation
curve
0.75 0.75

Intensity/arb. units
o
o
S

1520 1540 1560 1580 1600
Wavelength/nm

P10 e R b bk R

—Lorenz fitting

0.50

0.25

Intensity/arb. units

0‘ 1 1 1 1 1 |
—660 —440 —220 O 220 440 660
Delay/fs

(a) ik (b) AR 22

Fig. 10. The optical spectrum: (a) Autocorrelation curve; (b) recompressed pulses.
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Abstract

The erbium-doped fiber oscillators, especially mode-locked fiber oscillators for generating femtosecond
pulses, cannot meet the requirements for most of modern industrial applications because they are resticted by
the low power and the limited wavelength range. In order to solve this problem, lots of efforts have been made
both theoretically and experimentally, to improve the chirped pulse amplification (CPA) technology. The
emergence of CPA technology greatly enhances the energy of laser pulses. The broadening and compressing of
the laser pulses are both always dependent on the improving of spatial optical components, such as grating
pairs. However, the use of this kind of method can increase the complexity of the amplification system to a
certain extent. This may be an essential reason why more and more researchers pay attention to all fiber
amplification system. In this paper, the master oscillator pulse nonlinear amplifier system based on all
polarization- maintaining fiber is proposed, which is mainly composed of an oscillator based on the
semiconductor saturable absorption mirror and linear cavity, a two-stage amplification and a pulse compressor
constructed by a single-mode conductive fiber with anomalous dispersion. Using this system, we obtain
ultrashort laser pulses in the 1.5 nm band whose pulse width equals 44 fs and single pulse energy reaches about
1 nJ. The system is not only compact and miniaturized but also stable and reliable due to the all polarization-
maintaining fiber. Subsequently, an MgO doped periodically poled lithium niobite crystal with a thickness of
1 mm is used to implement frequency doubling. The pulses from the system are accurately focused on a position
where the crystal polarization period is 19.8 um with help of some wave plates and lenses. Adjusting the optical
path reasonably and optimizing colliminated focusing parameters, the double-frequency pulse output with
certral wavelength of 779 nm and average power of 60 W is obtained, in which the conversion efficiency reaches
30%. The result shows that the master oscillator pulse nonlinear amplifier system based on all polarization
maintaining fiber can produce satisfactory ultrashort pulses. It is a new idea for generating the ultrashort

femtosecond pulses in the near-infrared band.

Keywords: master oscillator pulse nonlinear amplifier, nonlinear amplification technique, all-fiber laser

amplifier, frequency doubling
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