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Fig. 10. Three simplified SMS design variants. R;, Ry, Ry indicate reflectivity of coating sections shared between multiple input

beams. N, N,, Ny indicate the number of beams shared in each coating section!*?.

3 FHILEMT A K

S FEAARAN TG B ATE B XS H 2,
A FLARAR 5 AN 2 IR A 1 55 Rl 52
BUBCRAR i HOCH I B S , AM T8 6 ke
BRI, JHRTHA DL B R H i LR 1E
SR ALARAR 5 AR R, 8 e Sy A 7 R — SRR
JCHIARAL AT LI 22 O 2F i ) OE 2 e R
TEIEY LB E T &N, G U YER 218
IMRTEIT S BAT 4 A S BDCR AR, TRl A 2
A E 1A BOEH. 7E- P FLARAH 5 Bl AR
Hh, S R BHEOEIR L S LU RERS AR AT S e e R A v B
AE ROCHE. AL T2 S B, BB A
S/NAPRAR, AR 4R R ORI T B Y

Master
oscillator

« Pulse picker

Pre-amplifer

1

Stretcher

Pulse
shaper

Splitter

amplifer

FE, DRIHP Bl FLASAR 5 iR Gl R F R ks
FSLBOEHRMER.

7E XCAN HHRIRIHESD T, LARLEA B TR
SR A FIHRES W T 2 HH LAY
SEERFLARAE TG B AR, B 11 2 LL A SRR
fEAE 2018 4EH FH-EHOL T AL AT £LA%
FH 5 A S0 2 19, A R P iR e AR Y
T ek b oI5 2ad Bk nh e £ 48 | R SEa | kg
B AR Z IR, AT 3 S BRI E A3 | e 538
ikt | Bk IR K )R BB S DIRE. UK 1Y
ks s 6] L 8 SR, e —AGRO e Dy S
FHOLIR AP 250, e 7 R ad 747
DCEFBOR SR OR, TORJE WL i U il 51
e B AL R LA T 5. 250580
JEIR B NE R E AL TP R, PRt HEs i

Temporal Laser system

compression output

Measurement path

1 kHz feedback loop

Passive reference

El 11  CBC 5464 5 & [
Fig. 11. Setup of CBC 143,

034206-7


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 % 3R Acta Phys. Sin. Vol. 70, No. 3 (2021)

034206

BANEIE S5 ZH LR MXT AL, 285 F R 58
1 kHz F 5245 0] B AR 2 f— B0 AR A AR . bk

65 I A S TR O 71 WL AR 55 MHz,

Wk 5& R 216 fs ffik ol & BUECRE R 45%. BIRSEE
TS 54 BB 35O BUE A B B R
AR LA, (HRRAIE T APl fLARAN T b T
FI B AL IR A R, Ak —2E 1
A ROCLT AR BT TR, AR B A
FEE T PHIFLARA T A AR A B RO FI
WO TP LR B, HACRAUA 68% 4.
2020 4F, BLARLE A BT R pRa et 4k f)
FEHFLAR AR T 61 BOEH 1) aniEl 12 Fiow,
J T Uk 61 MR ELF I HES R 22 30 S A R,
SRR T TS 0 61 AR R E
RS HES B SR . B 13 S50 2k A 1
P i i 1 0 ok b gt R S B 2.5 s S5 FRZR R ik
BIG T ALK IR, SR 5B EEF R AR LR
— 43 RN, Gy HG R — PO R — 4 A\
BT 64 O, Hrb 61 SO ASE LA
P RGO CE ORAY, A LA B
Y R T S B T . SE50 R F R] 1) 22 38 LA
VR G B A I A 2R, RORG B AR s i oR R
B shZ5 T A S B, PR T YRR I K Y 18.4 £%.
ZIARAR T VBTN 1.5 kW, Bk b g
500 pJ. ke By 257 fs B ko, A kR
20 50%. 1% TAEUERA T 4L A 6 e K8
B YCLF AT B T A T4, AR FZ AR
YR RO A A T T TR £

All fiber front-end
L

- Ceramic _
=————__ sleeves ™
— — .

—

Metal Ilslcc\'(‘s
Yb-doped fiber bundle

~~ Microlens array

12 RH 61 AROGEF A o i i v 552 4 P 1091
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Table 1.  The best parameters and characteristics of different combining methods.
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Abstract

Widely employed in fundamental research, industrial processing, and biomedicine, femtosecond fiber lasers

exhibit many attractive features such as high average power, good heat dissipation, excellent beam quality, and

compact footprint. Coherent combining technology can effectively suppress the detrimental nonlinear and

thermal effects in the fiber amplifiers, and therefore further increase the output pulse energy and average power

of femtosecond fiber lasers. In this article, we mainly discuss different coherent combining techniques in high-

power ultrafast Yb-fiber laser systems and the relevant phase-locking methods. We believe that the advent of

new coherent combining techniques will further improve the average power and pulse energy of femtosecond

fiber laser systems, thereby opening up some new research areas.

Keywords: ultrashort pulse, fiber laser, coherent combination, high average power

PACS: 42.55.Wd DOI: 10.7498/aps.70.20201683

* Project supported by the Key-Area R&D Program of Guangdong Province, China (Grant No. 2018B090904003), the
National Natural Science Foundation of China (Grant Nos. 11774234, 91850209), and the Program of Development of a New
Multiphoton Microscope for Large Depth and High Precision Imaging of Three-dimensional Biological Models, China (Grant
No. YJKYYQ20190034).

1 Corresponding author. E-mail: guoqing.chang@iphy.ac.cn

034206-12


http://doi.org/10.7498/aps.70.20201683
http://doi.org/10.7498/aps.70.20201683
mailto:guoqing.chang@iphy.ac.cn
mailto:guoqing.chang@iphy.ac.cn
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

