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Feasibility study of all-fiber self-mixing speckle interference
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Abstract; In order to prove the feasibility of using fiber to transmit light and using self-focus lens to collect feedback light,
the collection efficiency model of self-focus lens was built, and then much attention was put on how the collection efficiency of the
self-focus lenschanges with radius and working distance. The feasibility of using fiber to transmit light and using self-focus lens to
collect feedback light is theoretically proved. Finally, the experimental facility was established, the experiments were carried out.

The experimental results show that this new instrument can acquire fine signal at long working distance with little disturbance

induced by environment.
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Fig.1 The schematic diagram of the free space self-mixing speckle interfer-

ence system
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Fig.2 The schematic diagram of the all-fiber self-mixing speckle interfer-

ence system

ARG W RBANEFEREOCCRE 2 x2 8
LR EEE DL A REBE LRGSR RS
Bo AWM E NS B THSEW F-P A, K
1550nm , 5 tH 22 2mW £ 4752 x2 $RA 28 LR EEE .
KL B BAEBEYR A CE G S 008 RS R
RABOE AR E P B L R ER I 0Ok o R Y AR
1k, 2 BT B R R 28 9 SR, T 7 e )
B 7 AN L B A B K Y, BB SR A 90: 10 (98
GRS, Newfoues FYHRIN £5 5% W W 386 AR &

stk B AR s BRI B R A IE %
3 EXFARFEATESH

A 1 28 [EAE G ARSEAE T SO G B R RO L
B R, SRDEEHE I AR A BB T W RS B
FEER IR BB BOE R R R R, R DL
A SR DS B RESFRIERBOE, T
HEX e BIR G BT W RGN T T 1T HR
vanrige

AHEUHEI, X TF ImW A5 6, %58 8O
Y| InW A LU R B iR G TWHER, N,
BEUHE— T B REBGENRELR » 2B H
R ARG TYHER, BEUEESRMBFER adB,
R 3 MEEA RGN e BdB, 1)
o ', WOt MR SRR Py, W& — 3k EZ
JG , #E AR IE N ERRI A U BOCIREE PR -

P” L ’ 1 ’ /2P (2
—(10%) (10{%) m P, )
REME T H RS THRRHATRLM N

P'=P,’ (3)

R BEE RS I INERAE « = 0. 2dB, FE-& 25 BN AE
B=0.2dB, 5tk o' =0.9,P; =1mW,P," = 1nW
MRS EWA ) LG
17210—5.7475 (4)
Meat, iR T EREAS MBS, 5 B RDLer %
BRFEEUN, el RA LR K, B, 78 B eidis
B B IEOG AT R R
H—E, AT AR EE A REBFIER
o BEWHL) X, RN T A ER R 5
W' FR G B T AR I8 BB, B, FT LUK R 4
BMA—BATIR, AT AT, BHEE MR
B(6,0) 5 0ERRETLIE N .
B(8,p) =B,cos(8) (5)
X, B, RN L )y 1o AR SR, ik,
HAAREBEHR BTSN

P = LSdAEfQB(H,q:)d.(Z =

[rorf ol [ neonsime] @

X, r, HEROCTRELRR; 0, FEBOCTHEARXS T AR
HEGNBAKA ;0 R LIE M, B A REEFHRX
THHASCTRI AR50, 0 NERATRR T RARTT1 1
[ikhe 3-8

AR BE KA L, i1 T 3 REBHK
RN RR, M B REES H AT HOLHE HR 2



318 wox # R 2010 425 A
AWK, R, 7228 B B oK R A, /T LUK SR T \clg a’y
BRI e
| st 1
o 1 Sel LN
iy, b————— = [
e - ] ~Ja- 35 \ Y
: ——— §4 =1.5mm
| l 23 \‘/‘7
——  —» =2 N
S 1} e=lmm™ "~~~
Fig.3 The schematic diagram of the maximal acceptance angle of the Grin 0 5 = \:_h':::‘g—’ ';'"io
lens 0.40 working distance of Grin lens /mm
ﬁﬂlEBET/%,ﬂ'J%ﬁ;}Kﬁﬁﬁﬁ’: 50_35 b
tan0m,“ - a (7) % 0.30] /
d 5 0.25 /
N N v s . = d=10 ,
R, d o R A B S E MO 85, & XN H R B T I~ ]
c 0. P L7
B TARRERS . T 0, fIEBD, BHAT b
0. z% (8) S 0.05 /{_,_,_j’_/; et )—15111111
0.005~==57 0 s 2.0

EBRWHREBHEMN KR o~ 1 4mm, K TEEE
d~10mm, (R HEXF R EY) 6, ~8.0°, 1M1 5 RAE B R
{EFLACH— R T 0. 37, Hoxd N i B Rt e/ R
43. 4° B, AT RAERUA R IR AT R B R A B H i E
HIEER R REEHE ADEET Y. BEA B REBFERIEIIR
P'N:

P = f;srdrf:“das[jZﬂffBocosﬁsinGdOdqo] =

-] o

Xf 6 7E 0 ~ /2 Z #1740, 15 BIRE AR A~
ANBE RSO BFEP, .

P, =7'r’B, (10)
HHBEESI— TR, FRELR TR ARES
B BT P B, R T R R B RGE

HREZANI10T ~1077)  HMA:
P,=R-P (11)
H RN 0 N

= P—’ = —[1 cos(za)] (12)

d

B R=0.1, E!(12)ftfr§%1§§|][§] 4.

ME 4 FTLIE 24 B REBEN TARRE/N
I, SR AR B WO B0 5 I 2 L T A/ B 3 T
By, M TAEE B K F Smm 2 J5 , IRHE RO 228
B BOPZE, PA BRI B R % AR BCR B E B
REBGLEFHMTTINK

RAMBREBGE YR a=14om, HTIEHH
d=10mm LR =0. 1, WIKEHKE n=0.1947% ,7% &
(4) RWER, EH AR R >10 7" 25, H s
BESER. A4)XAE 4 DK EERETIS, AT
BT 58 SRS JLeF a5t Ot

radius ot Grin lens/mm
Fig.4 The collection efficiency curve
a—change with working distance of Grin lens b—change with the radius of

Grin lens
HFAREFEWERBOL, TUWE RGBT W
FIEEAR LA RIT R 2 REE N 2P,

4 RRHERSHE

MR 2 $5 T SEROLE, AT T AR
WHoE, LRGSR 5 s, B Sa ot -, &
AR AR ISR B () WO R AR AL ; I Sb 9 TR i2 3
et , 3E A 7 TR A WL B A A — B i ) P A O G R R
16, IR B BB S BOETHAES .

SRRIRA———

b

i%s MJ il T’
ik W frie

Fig.5 The experiment resunlts

a—no motion b—transversal motion
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