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Overshoot suppression of high power fiber
laser based on pump modulation

GAO Jun-feng, YAN Ming-jian, LIANG Hui-sheng,ZHAN Yong,HAN Zhi-gang ,ZHU Ri-hong, LIU Ming
(School of Electronic Information and Optoelectronic Technology , Nanjing

University of Science and Technology, Nanjing 210094 , China)

Abstract: In this paper, the mechanism of overshoot effect in high power fiber laser is analyzed, and a suppression
method of overshoot effect based on pump modulation is proposed. Based on the linear constant current closed-loop
negative feedback technology,the pump modulation is realized to prevent the excessive accumulation of inversion parti-
cles in the fiber laser oscillator, and finally the overshoot effect of high-power fiber laser is suppressed. A 750 W fiber
laser system is built, after the pump modulation, the overshoot of 1450 W laser is attenuated by —2.86 dB,and the
slow rise time of the rated power is less than 1ms.

Keywords : fiber laser; high power; overshoot effect; pump modulation

1 51 7 BUGISART >, R ELFHOE RS 1 AR L A

15 IO G WO AE Tl ] 7 70 B 2 55 45
AEERA B HOE TR AN, i v O
SR AN o 3o SO, 22 0 Ay — > W T 380 1y
TR AR Z AR IOkl i e 5 R
FEILHRDLE M, S Ik & 5 8 TRE . i op
ROV T SO GET P ™ A e (RO D 25 B R T

REAER D AR AL B SO AR E LA % B {jﬁ?i‘)u

RO BB 25 ST, R S HOH
HeriA AR 5
A1I]XT7‘6Q1’L{%5U'6%§E’JH§“¢ M BRI L B ki

G SR MRS P S T AT T ORI S S SR
5%, Sanchez 5 N MBOGE RSB T35 1.

HEEWME : BRI SR ITRITE (No. 2017YFF0107103) 5 [ &K H #AFF #3470 H (No. 61875087 ) ¥E i,

{EE R
BIHAESE X
Y75 H#A:2020-11-11 ; 1&1T H #3:2020-12-23

PRI (1996 — ), 5 LT AR , BN R IPRBOLAS 7 I A9IFFY . E-mail :346290380@ qq. com
X (1969 =) 55 it YR, T2 S D FO RO R B IR SAE T [ (95T, E-mail :liumwh@ 163. com



1014 ot 5 2 b

w51k

VEFAXHEOG I b7 AT RS % 5 07 WP A 0
WG RN AR o A iz 555 s G2 X HE 5
S ERY R G R W FH R A B 5 o B 28 1 3K 7%
B = REBOCET WO A 3 58 5 A8 41 0% it A7 idf 5 Am-
mar Hideur 2 A7 7% 36 TF 0 [i) 41132 155 2 4B 48 0041
JEICEFBOCAR BN ASAT A B Bk p i & A BLIK EE
SR S B RENS 7 A ASHE U B ok o R AT TR AR
B N 1 O R IS A T AR A7 R T I P
FE Gty a4 £ A A g P A T PR B S 5 R IR S
#7539 dB LA R ;Kim Dohyun % A 5@t 2414 1 N
HMEEFTTIR K BB ET BTG A 0 A X 5 i i
MHITE - 140 dB/Hz LAF ; Amili Abdelkrim % A"
TEWOGIE A A AT A0 00 SO S 22 ot , 1) O
TR A T IR RS A

SO FEDIE S AR Ol SURLLEY SN KRRl
IR B IR B, X i T 3G EF O % 19 1 whk
Jof FU0 ) A 78 A L 55 /0 WL AR T e B2 2
HIBURAR 2l , 3 25 A BT AAER S 1, D340
3l JCEFHOCHRG a1 N FE R AR SRR 2 5 R T
BN o AT AIRLEE 3 g5 G DA s
B BB T ST NS BRI G
FHOCA T R (AL X 2 B H0GE 4
REk ot TR TR Y e ) 4 T o Y R AR A O
AR SCHRE A — T 3 83 R o %) i D R LT o ad
PPRSONEA Jr3s , 3 A 2 VR ) R B R AL R
HZ AR, B A = I ZO L BOGE i 2 whas
POTIEABUE RO B 8O R E  H a7
B 4 R R R T [R) I 3 2 e T
S HGX AN 2 5 ) 2 T R D R O R
) AR AR H
2 EBiPHMR

15 DR CEF O A% B2 sk vy 2 e A A Y
BrERZEIDE( P(1) = Py = P OFERTE  TE LREGRL
T 7 W HE IR B[] J5 55— WS B AH ;1) (L
B, A O A B A5 5 0 % Bt N R B P, (H
TESZ PRSI R b, I AR SO T3 BE A R e
INTPAEE . PRS2 SR S i AR AR 58 H R i s
— i, FREORL T EOR BT ARSI K (HAE X AN id
PR, B R S R B SR A (52 R S AN BT 5, 3
(Fo e FREES — DGR B E I, 7EF 5 6
YER PR R R Rk ATk R K

A A [ o 782 A 2 A S T R i ) — o -
(RO G o BRI ilz R B K A & Rt
R LUTERR S Z A L PR 77 i AR, 5L
XSO iR AR (5 B A RS AR SR OLF
BB U 3G 406K EE DGLF UM R S R 5 S
oA 06, MU X B S HGE 235 RO T D3 O
HOmTE EOGIE R A2 A, JUE A s R A 2
DGR R O RE AL

WO I it A K AL AT DA e 0y R S H
BT B RO NG , B2 0L OB v
Mh R ARG RIS N T L REGR:
THUEE N() FOCTHOERE S(1) W fE R .

dN(p/dt =W, - [N, - N(pl1-Np/7,-0ov -

N+ S (1)

dS(p)/dt = ov - N(p)» S-S/ 754 (2)

Hep, W, 50z JLE; N, kL SR
7, WRLTTE ERESCP Y A5 s vy WAE S TP %
fir; o AICE ZWERIT T ; o HBIROCLT Y
i,

K LA/ ME T o i) b ASRAR, T 15
iR SO 1RO U T 1

d’S(p) vy BW

dr dt

H, o= (avNy) /W, +1/7,;8 = (cvNy)/ 753N,
A BB TR E

TESEI VG BRAm A ST, X T 28 2 348
OGO G o , SRR T 8O Dy

SCp) = ALl —e™ + sinr + )] (4)

Hr, y = o2 HHEIRG 25 0® =8 -a’/4
TARGIE AT o HWIMEIRE ; BB YR % R APk
DR SIS R GBI E FRE E DL
TR A ARA O, (H A S s R ARG, RS
MR JE SR REE R

2053 BT 1 Tl 3G EF WOG A% 3 v RO, 5
A TR BHJE Hi 35 2 B o6 ot 2 32 5 1 [ 7
KR AR WE 1 s, oAk x4 b o 2 #5147 17 A
— ALK B, 56 £ SO A 0 32 R 6 B0 A
AT B IR 72 3, BLJE 4k 9 2R B0, 4k 7 26 U
TR, i i B )3 O I D, e 2Ol T 7
(A

2 ERR SEOR L oL A R e IR &

+B-S(p=0 (3)



Bt 5 4 4 No.8 2021

R BRIEAT TR R A B e D RO ET RO AR A e ] 1015

B, ROV 2o AR 2R iz R RE A8 08 1 AR A AR
ZHIERES AR T i AR, Al AR RO
i A W DA A, RE B8 AT 0 0 A e D OB AR RO
LESURULS SRS

2

v=0.2

Intensity /(a.u.)

v=0.4

v=0.6

v=0.8

0 " M 1 r
0.0 0.2 0.4 0.6 0.8
Time/s

B RTRIBEE R BBOL s S < B 1l 2 1

Fig. 1 Variation of laser output power with time under different damping
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Fig. 2 Topology of pump modulation circuit
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Fig. 5 Overshoot test chart of 750 W fiber laser
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