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Study on coupling characteristics of spade fiber and laser diode

ZHAO Zeng-wei ,SONG Hai-fer ,XING Cai-hong ,ZHANG Xin-ying ,MAO Hai-tao, WANG Qing-guo
(School of Physics and Electronics, Henan University, Kaifeng 475004 , China)

Abstract: A novel technique that a high power laser diode is directly coupled to a spade micro-lens multimode fiber was
presented to improve the fiber coupling efficiency and alignment tolerance. With the field matching technology, the relationship of

coupling efficiency was deduced. The alignment tolerances for axis and obliquity were also discussed. The coupling efficiency

reached up to 78. 5% in experiments. It is helpful to improve the practicality of spade fiber coupling systems.
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Fig. 1 Configuration of spade fiber
1o BT, d Ri%E sk BB r R« K
VR  n, RS HOIT SRS,

BT S5 SR BOE S RS, R
SFARVE R LD ARl 1 HE4T 6 o o L, R4 TR
REA . IEE R T RSB AL M MR AE 4
TEAHET S 4T, TR 458 0 B 4 8 BE L 31t BB A BT 24
R R . T Ao £ 1 B ) A
DL KO8 55 £F 356 T8 00 BE S L 1k ok T S PLAR A 11
KERAP 2k 40 BE 12 AT 13 B R B, 458 B4R W%
28 5 Y6 LT £k 2 61 1 92 £ A5 /0N , 6] i SO TE A B
5 /IN B 1 o T B A 0 Y6 2% G R4 Y6 15 6 e
(YR ERAY) , BRTE G LF BUAE AL AR F DA PO, BE A 16 S 4F
AR 1L
1.2 §HEA5 LD HBE 4

M LD % B iR ar Fn 7

My =40 [ s lew -2 75] |

(o cylewl 2ot | (1)
R, Ay BB LR R IE , w,,w, N HTEHIE »
By BRI AR wo, ,wo, M R EERTE x Bipon
ISR 2, 7E25 1Y 2 SHALHE 2 5, W R4 T e o
HAE R (2) R, (2) 5 s %, B R,(2) >2,R,(2) >
2, 0 7 s R T o T 4 328 v 00 9 R AE IR, B 2
(19728 A T 22 780 307 78 o 3R 2 T 4 4 , T Bt 7 8
SesRAERE T E R E R — R, FATTF «
DT, R R, TR BATF v S 1A, %
RS AR, BT AEEM RO, 1
R LD FGA A L 8 A 0 B A3 S DG B T A1
ST MBS AT 1 -2 B 45 5 T S A 4 —
B, -2 FRE 45 4 VT 5 0 SRR 3 2 AR RV A, AT LRk 2
IR M3 A VG IR A8 375 20 72 G i BT 488 S B R 2 1 2
SLATE A= R &

ST EF A Y A0 V-3 6 4R B T8 0 T — AN
BE B MEH E T I, R ORI &
A, I O S 5 B R 7E B KRR B o 1 IR
AR i, 25 O 3 Y 6 SR A R B 4F S 3K
3B AT A 37 8 U B 9 T 45 75 B AR . IRIE S L
BR[O 1A% SCHR[ 101 AT, LD 5 SR 4F i B4
NEXIR

f; j_: ’»bf(xl s Y1 )¢LD(x1 » Y1 )exp[ikL(xl ) ]dxldyl 2

j:, J': ‘/’rz (% /) )dxldylfi f; L//LD2 (x,,y,)dx,dy,

(2)
A b AR, Ly ) FOEREZE BB i (v, 50) G
EFRRBEPAR g (x0,30) 24 LD BRERERAR

Y% ,y;) =Aexp { _[(%)2 +(Z}_][)2]}

Yo (%,y1) = Apexp { -[ (x—])z ¥ (y_1)2]}

AL A OCET ARG, A, 2 FRBOLES 5
TR RIS, w, RCH FRBRE R, PIEREDE
SRR £, (x,y) WEWH R U TR+ <7,
2=2,0 <ysbify(2,7,2) WEHRU TR+ <
rry=b+(z-z)tand,b <y<r, H, b Nt uiim
TR E IR AY, 0 AOCEF YT B BE ,2 = (r - b) x
cotf,

FERVE b b T35 1 8 1 A R R BE B A BT, AR A 3
B WS, AR 2R

t(x,y) =

explik(n, —1)[ (r=b)cotd —f,(x,vy,2) 1} ,(b<y<r)
{expiik(nl -1)z,} ,(0<y=<b)

"7:

(4)
B, 5 EET 5 LD R A AR ] LAS 0 -

f; f;‘/’f(xl Y)W (%,1) ¢(x,y) dx, dy,

f_: J’_Z ¢f2(xl J’l)dxld}’]ﬁ: f_: l,bmz(x] .7, ) dx, dy,

(5)

B (5) XA A, LD s 56 A B A DT AL, 46 07 5
TR BEBCEMS.
1.3 RBEENSHSITE

ARG LA HA 8um ~ 100pm,
RAEPRIEBOE R 5 oe e st . R BOER S
FEEF U HE IR 228K, B = A AR B A 3R , 0 1 5 |
ERAEUETR, A5 F AR EERE R
Gorh OBET « By Bl 2 PO R A ZE K » Bl Ly B
EMRZEN B LT AR TR, UL (K
BHOCE R ) 58 2 Bies% o if, M-S R B &R
fbo ATHRBAEME, THAT—THAERRELK
NFSEASES

x By B IR A 2 RIS TE o By 2 By
] EOGE I SR DT R E IR 2, (T B
KRR, B A =808nm, iy K Th &N
200mW , FRFELE LD %5 ok b 57 TE b4 m v &1

=



$34HE EIW

BEFE IR 5 RARBOGHES R BT 387

WEHN 10pum, YIEI A 8°,dy, =0.22, R HAZ
Ho125um, 4N 62. Spm i ZH M EREDEA
B2 B RS SR, BEE « Bk

1.0
A
Y
) HY
15 :
& 0.8 '
= PR
> Y
5 0.6 oo
" /o B
% P ‘\
=0 ’
£ 0.4 ,’ \\ .
£ f g
2 v ]
302 / \ —Zaxis
! \.
0.0

-12 8 4 0 4 8 12
off-set/um

Fig.2 Relationship of coupling efficiency and x,y,z axis off-set
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Fig 4 Relationship curve of rotating angle a and coupling efficiency 7
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Fig.5 Relationship of coupling distance and coupling efficiency
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