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Abstract:

Coherent beam combining technology can break the limit of pulse energy in single mode and
single fiber and obtain Higher power ultra—fast fiber lasers. Real-time phase matching of
each channel is rigorously required for coherent beam combining. However, photodarkening
induced thermal load in Yb—doped fibers results in serious pulse phase distortion and
further deteriorated the combining efficiency as well as the laser operation stability.
This project intends to study the physical mechanism of photodarkening thermal effect and
its influence on the phase distortion, seeking effective method to reduce the
photodarkening thermal effect induced phase shift. It will be mainly focused on the
kinetic process of photodarkening color centers formation under ultra—fast pulse in fiber
core. The evolution of thermal induced index grating and physical mechanism of related
phase distortion will be established. Base on the self-developed multi-beam laser
sintering technology, the reaction parameters of core materials during fabrication will
be adjusted and real-time monitor will be applied. The formation probability of color
centers will be reduced with the online adjustment of fabrication process. Finally, low
photodarkening thermal effect Yb—doped fiber will be fabricated, which could reduce or
mitigate the pulse phase distortion. This project will be helpful to improve the
stability and lifetime of ultra—fast fiber lasers and possess high scientific and applied

values.

RE@E (A-SHTD . APEOGE: LT8R Jeerikl: ko eh ot

Keywords (FH4r54FF) : active fibers; photodarkening effect; fiber
materials; pulsed fiber lasers




VN % F AR e T S (TR )

WEIES
WFFT N AR IT H A I B BT
SB5IT



J AR A FE A S I AT O B H A [ 45

ZIBYRS - ¢192019102400001212

ME%&%S: 2019A1515111120

XHmS HI4AT (2020) 65

IR RS N R R R R RS T B
=1k

E &R FETROU RS BRI BEMES L' 7 W5 A ROV oW AL AT 5T

EZEA: XERKEEE-HFEESUH

IEAIEATE: 2020-01-01 Z  2022-12-31

BN (B 7 REEME NAZEMT AR SRR

RIESBAT (ZF) « IR

BIHbE: AN TR N A AR R T KA

R EIZmAL: 510631 BAfIEE: 020-85211105
mMBfiERA: B BEZREIE: 02039310309

[ | [ |
ITREEME N AEMFR iﬁ
EeERS 7
—O=O&H| n
(FHRMEMIE AR S) (ZIBYL FEAR D)

10



J AR AR B B IS T R AT 0 G 0 H A [ S

—. EEMRABTNELERBIR

TN A

(1) ZRANAT LG e RE R V5 3 (o BR BB I ST o R8I P v RE SO N 5 88 7 BT RE L BEVE IO
PERIOETE S IO, PAOCRRS U OO RS R, IEIO6 T RO ] A (0 T R
REREMAEHINLEE . R A SRR P T3+ 1B 2R L AL 73, FEARXOE T IRBONT B[R] 4 4k o

(2)  HLAT L A R MY U5 A T2+ (0 Lo SR A AT o S ST FRLART e R8 1  FR E Do 5 55 D1 T IR A PP A R R
JCRFIERIIRR, B B T S H AR R OB B B P PR DG e e il i R b
BN RIER LB T AR, BRI NI T, AR L= R T I AT RS

(3) BERAT I BIBHE AL CLC R T o M HL 3 MRS i PR 28 Ay SR B S AR I A T A AL e 11 5
FEEhZAARA, WAL SR B (0 5 ' T IS AN A RS R R o AL OO SRS 28, Pt
FEBTA A E N, IR DAL BBE )

(4) (OE TR BIEME R st HHl% . BOHUEBEARE R E, I3 Hg
I R L R S e At s BRI AR R B R G Bl BRI, ot e
PRBEATRE BB RO, DRI LB AL AS . WAL R MRS E P DA AT UM R LERTRE 43
HREZH, MMFRIAE T Z, NI BT OBk A B LA o SR HEAT— Rzl i 25 A0 . 1
WA BT

BB H A

PRI H AR FE H AR A SR S0 1 I 50 ) 0 Lo B = AR, 4R 3 DG 1 I A AR S A o
%, WA RGBT BOC LRI 88, & SEBLIOL TN BRI A 6T . BARK
WEFTH AR R

(1) BRBEETRACOFEKIERILEL, FEIR5 0 TR N 2 KR 0 BB WA EE 2
T2 P WOSCRT P [R] S I REAR S SR A T WG A L BB IS R B B s W LA e 28 S B8R &
T RS HAS LT I LAR KM s B2 A SRR AL (/Lo B 6 0I5 I B N5 1) 5% i B A

(2) SEIAG T IR B ER A MG EF il 4% . I REE B TR E . SINGES BENILBA
B OB LR IR AR B T A ISR Tl B h T2 S HNBIE4L 5y, Jb A ek i
AALEE, BN L& TS E TS B BB A M, RO RN,
2125 HUROE T RN B AR AT H 2T

1/9

11




J AR AR B B IS T R AT 0 G 0 H A [ S

—. MIRBRERENX

WL

X G UL T
KL )

Bk G

W %}}ZSCI/E%[KI/I(S%P)LI&%%Y 3 B A O |
L& UIb 0 SEEAA OO 0
KL SEHPHT A sl ESpil
LA L () i B H B i EZ HT B
1 0 0 0 0 0 0 0

FoAt

KA

(1) B SN OGRS O A AR R AT D S B 6 6 3 IS BN R 1l R 41 P LEE,
SR ST R AR I B ALY, Oy 5 (RO TIPS AR A M e 2T S (I e

(2) FIH B K e ah BRI 24 LI 22038 R, SEUAG -2 P s sy, A8
HEACE FEHN AT RBAR R, Ll L2ERPIL T8, A3ETHOH AL
E B AOE T IR BRI 2T 85 Al
(3) Wl R PEREEE B T B A e er, HoG THE A I N4 FE<8dB/m@633nm.

2/9

12




J AR AR B B IS T R AT 0 G 0 H A [ S

=. LIE#EE MM E HHR

2020-01-01 % 2022-12-31

(=) I5TH Sttt 5 B BE 2 H b

T4 H 3]

SR H

THTIENE

2020-01-01

2020-12-31

WO R BE ARG BRI, XA o KBRS 45 SRR P HEA T
WA 5

KHOGT T30 XITEOG R T RES . M T IREILHR 0BT DR K
JCUERFE AT, WFSUA RIS I G R R B AT B R S AT SRHLEE, O = 0y
PEREBAEAT TOLLT A 25 BE BB HEAE

2021-01-01

2021-12-31

BT B BOE TIRALHLT TR S, A S s R rh A 1 K gt
B L LEBIBEA RS iR, RN DU b il 2 (R 0 S i P A%
SR SRR 81 28 R 7 TR i B 3 Sl s 1) A 2T 5

BT IR AR M A M S BN T fr 22 T2 S8, s Aty e Rept 11
BERE LT -

2022-01-01

2022-12-31

BT TG TR MU R BAR A M G T 25 O WT SRR, XS BTl % 45
AR AT e PR B IR RO eI s, R BT s 3R 3R
B, AR POGIAL O P REN L) ZR FEUE ML AR S 17

XPTIE S TARREAT A e 4, RS IH Sl iy, #ER R A

3/9

13




J AR AR B B IS T R AT 0 G 0 H A [ S

M. MESZEREEERERNE

() BRERAWTELRH: (KB SR, NG D 10077G;

(7)) ARGRAWELE Nkl

R 2019 4F 4 4 & i
2%% (J178) 10. 00
(=) RGW/RBILEGTL I L E TR
28 MBS, i J5o0)
H& %4 X
I GRS ‘ : - At
A %4 TEaKk H 7 BURFFEN He
10. 00 0 10. 00

BOMHRIT] S Bihh
B8 M HAB T 4
BNTEOLUEN -

4/9

14




J AR AR B B IS T R AT 0 G 0 H A [ S

i‘ Aﬁﬁ?_ll%\

WHERITUN
w4 TERE 5 | e | mex | e | R i |
5 e ARG M Sy
B [130133199106290062 | 29 | % | il @fif’“ UIERITON +fﬁm
PN
5/9

15




J AR AR B B IS T R AT 0 G 0 H A [ S

7N RERMASESIERAR SRR

ﬁ@a/ﬁ%'ﬁum\ BAWNE | HIELBRANHT
G LA L (7 75) 7 70)
‘ Rﬁlﬁ\ = K ’ H % Iﬁ N 72%
e i BRABERER, FEEeM AT 10. 00 10. 00

5.

I

it

6/9

16




EPEP st et ut .ﬁfﬂ%"’r

' :h_'_-l-al. *b ‘h

Certificate of Award f

B FRE KK, BEE KT, RKE RE SR R RAL. o
TIN AN - L:
RIS CTERELS 1.'ff'é"1’l'|{ﬂ'r'ﬁ*'m)'t?ﬂii$ﬁ» A P RS < ]E"*q
ERG+ QL O K B gk

TG A, B, FA4. KEA FIA

FEh el , LAY S, fEﬁ
FHEAT '[i:
spEsan  chihkiab, PRAERLTEBUEREDAE.

IRERIIMEZERE. Iik#ﬂf“ BiEB. ANERIHTSHRERD,
A RATES, PERFR. PETER. FFRHNRAUB,
NEEFRFEASNEDL E EFAPR. [TREARDA




B

A VB e AP

TR, DR, okl AL BAK AR B0R, BRI KER, ENA R

1) WITER (R ACGREHEFTALE ) BT
T CRRERAM T TR R AEANDE KEFE K FAE AR o 3R
g 22

F¥ & ek,  BLBE .
HSEIm: B K. JFERE. Rk s




5 oy
4 >
~<

FRNEENXR

o/

2020 #*eix3%k CO-MAKING THE FUTURE

hEEFEUEATRIIER

CHINA-U.S. YOUNG MAKER COMPETITION-SHENZHEN

T "2020 PERBFHUFARZRINERRE" dXRE |
EEIMERSE  (B) B9 EEHE  FHB
EREAENMEBEMNAINGE TMARR

[EE==S ﬂ
e =

BSEIM: B

EPARR: s, g, FEE, Bok. A

20204h %76 012 ';a;ﬁﬂmg

wE)) )

|
|

—

19



	佐证材料封面
	赵楠 佐证材料 新
	成员身份证明模板(1)
	项目主持人情况证明
	项目组成员情况表

	赵楠 佐证材料
	佐证材料
	附件.2023年广东技术师范大学研究生教育创新计划项目一览表
	1 国基合同
	62105105_ProjectPlan
	项目申请书
	指标

	2 省基金合同

	1 学生获奖 互联网+ 国赛铜奖
	1 学生获奖 挑战杯省赛金奖
	1 学生获奖 中美创客深圳赛区 证书



