2011 4T A T IRE RS2 4R ( A RBHEER) July,2011
F34k F4a4H Journal of Sichuan Normal University( Natural Science) Vol. 34 No.4
& IR AR 2B O AU Ry i

. 1,3 2 % = % el 3
R, BRERT, S8#%, KER
(1. BEPEYR AXEREEFP, W B 610081; 2. HEXE HEYHEN)IESBRESALRE, W) HE 644000;
3. WK BFEREE, M A 610064)

WE - ETUESEOCAROLBRH LR BN, RE T HSFMH R SR b e iR iaf g
WAL B AEARE R, N WERHEST T B o, Sl TIRES SME R HEMRREE BN RE
FEK. FREHIEAET HBEE SR X T HBESRNSEF RO, KB RN AR R
BN MR AR SRR R RN ESERTEB R LT RE LA RS, R EHEL

F R A SRR, W LA RO BCE R HOUR AR, AR R R T —E SRR
R OLEFIR AR BEOLAROLE; FHRSE; AR ER

RESHES. 0164  LERERERS:A
doi;10. 3969/j. issn. 1001 —8395. 2011. 04. 022

EEZ N ATEF, & THRABAHRMHEER
MR EmmHIR EAREERE, UGN REER
e, Hmp A EED R, B FAERR A
SRR, IR T R DR GET Bt AR B i DR A
FREED . EE A KR TR, EEME
THEHTEMFERSATHRILEEER
w M B, R R E AR A R A M
A FRRL I — R, K, RASRIELA R
BAEEBOEA M ATES . AT R
REREKF, AMTER T ESRAT BREMEL
5 i IR R A AT B AT .

Z 30z R ARE S IS I S ROL A BOL AR
AEBFBRA, ST T T GRE HOLLr iR
HNSBATROER R, FH T HEEFHRA
REFRIKA. FFLEEET PR SR K HAT
g, SR BN, BB, F s TR 5
BRI R T SRR RO R U R R,

1 EREBERRTS R

R 1 9 AT ELA B A SRR B
SRGEHEERLCE NZBTLUER, HLREE
E—MEATAEA FE K Z B4 (multimode fiber,
MF) Fl— /> Y £F 25 (6] I8 J% 7% ( spatial filter, SF). 4>

e HE H #4.2010 - 12 -28
EETH A EET BRPFE G S (102A063) BT B

X EHE 1001 -8395(2011)04 - 0551 - 05

MF #H B Ly, SF BBy 1y, FoFE i1 BT AS 5
A5 R R, FRHE P RS EA R, KB
TR T UB AR 1) B Al

R R,

'
Ly -m—---»§<~ly~n

Bl XARKBOHZEXTRAERERS
Fig. 1 The system configuration of the multimode
fiber (MF) laser containing a spatial filter (SF)
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Fig. 2 The equivalent system configuration of

the multimode fiber laser containing a spatial filter
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Fig. 3 The pump power and the power of LP,, mode versus multimode fiber laser’s length Ly
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Fig. 4 The effective reflectivity R,(w,) of LP,, modes versus the right end face’s R, of the filter
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Analysis of Effective Reflectivity about Multimode Fiber Laser
Containing Spatial Filter

ZHOU Ji-fang'?, DUAN Zhi-chun’, GAO Zeng-hui’, CHEN Jian-guo®
(1. Department of Humanistic Information Management, Chengdu Medical College, Chengdu 610081, Sichuan;
2. Computational Physics Key Laboratory of Sichuan Universities and Colleges, Yibin College, Yibin 644000, Sichuan;
3. College of Electronics and Information Engineering, Sichuan University, Chengdu 610064, Sichuan)

Abstract : Based on improving the output beam quality of the multimode fiber lasers, the theoretical model of the system containing
a spatial filter which depresses the output of the higher-order mode has been sketched. Using the coupling theory of the modes, the per-
formances of the system have been discussed, and the analytical expression for the effective reflectivity of the system with the filter and
the end face mirror has been derived. After the calculations and discussions, it is found that, for the fiber laser with a filter, the effec-
tive reflectivity of the higher-order modes is smaller than that of the lower-order modes. The result indicates that the lower-order modes
are more likely to oscillate when the spatial filter is inserted in the multimode fiber laser system, which can improve the output beam
quality, and may offer the theoretical basis for the experiment.

Key words:fiber filter; multimode fiber lasers; effective reflectivity; beam quality
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