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Abstract The accurate evaluation of relative intensity noise (RIN) of broad-band sources and its effect mechanism
on a fiber optic gyroscope (FOG) are key factors to further improve the performance of FOGs. An intensity noise
measurement system is constructed and RINs of four sources with different spectral shapes and degree of polarizations
are tested. Then the RINs are calculated with three different effective bandwidths and the accurate RIN model is
confirmed by employing the power weighted average (PWA) bandwidth. Based on this research, the random walk
coefficient (RWC) model of FOG is modified. A photoelectric detachment high precision FOG is constructed, and the
RWC of FOG is tested with four broadband sources and calculated by using the modified model. It is shown that the
calculation results are consistent with the experiment results. This indicates that the power weighted average
bandwidth and the degree of polarization are key factors determining the RIN of broadband sources and this research is
of great value in evaluating the RIN characteristics of different sources and designing high performance FOGs.
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Fig. 1 RIN measurement setup of broadband sources

P 1 Mg A AR G L R A i L Y I R S B
5 AR R HIORE I P L ' T ik J3E MR R g S T 7 )

Pr) = (<Aifh> + <Ai£h> + <Ai12<1.\1>)‘ R =

0605009-2



T 15 ' A X 5 R M P % o A B O £ B B W AT 5T

BT B PN M R AR A L I Y (BT 2R
(AT + (A% + Qi) AV

(Y2« Af (V2 o A
Ao @ HEEINES BB RIS (Al (A
(Atfan ) 53 TR TR TS HICRE IR 75 5 B e s, (V) 3R
TNECTH H A B 072 LI FR AR . AV ROR i
TS BT ASOR I 1) f) W 7S H R A S, A R S e B
FERW S F— MR L TR Ao B TE IR, 2 5

» (D

BRI HE NG << 2elvse TR B4
W P I FRORE R 75 E R R M s v 32 S b 7 5 24 )
BERMERE TR R F IR & (D > 2et) B, SR
S E M RS TR R G I MR RS oy e, XA B 1T
N B U R G5 AE PR IE R BRI 2% e R 2
B R 25 1 S A5 1 M 7 A X ST 4 5 v AT O 1 L
B R ETE RIN, AT 45081

(Adkiny AV* .

(S, — SR

f ‘RIN -

DEeAf (OEenaf

( ViV ) (5)

(V) o Af :[ ]

(V)2 e Af

Krp Sy AOGIRE NI R GE 5 1M s D) 2358, S, il
IR R LA M D435 s A f B A IR e AR
T A5 AR v S5 AR 3ty 58 P A4 v £ 5
HORE B  SC I FR G0 U B I 58 O 100 kHz; R S A
A AL BHL L SE 8 R 58 R S 50 Q.

H S G B g b il F A9 S iR R A e £ L 52
Evh gk 3 AR [R5 A SFS SGEFL 1 Fh EB 4 I 48

SLD JG#EAE R B 7 0 47 1 RIN R il ik, [
2 g 4 FOGIE R OGS S BG40 7L Yokogawa
AQ6370 Il 45, H EZERRE S 53R 1 iR,
1 4 Flewi 1% ' IR A0 O B BE b S 30 0 A I A 5
FE g3 ) K 4 B SE I O PR 4 A B 4R 20 A X
Thorlabs PAX5710,1% 3] 3 Fl SFS 67 19 1 3 1 5
A 0.01,SLD YeEmIEE R 0.4,

0.010

0.007} (a) (b)
0.006 0.008}
L =
Z 0.005 % oo
= 0.004} 5
£ 0.003} g 0.004
g i T
£ 0.002 00021
0.001t
0f )
1520 1530 1540 1550 1560 1570 1545 1550 1555 1560 1565 1570 1575
Wavelength /nm Wavelength /nm
0.012 0.0015
© (@
a.00al 0.0012}
= 5
£ 0.006 00008,
5 o)
£ 0.003 £ 00006
(av} Ay
0.0003F
O k-
1 1 1 1 1 1 0 L 1 1 1 1 1 1
1521 1524 1527 1530 1533 1536 1539 1500 1520 1540 1560 1580 1600
Wavelength /nm Wavelength /nm
B2 SO
Fig. 2 Optical spectra of broadband sources
F1 MG FE S
Table 1 Main characteristics of the broadband sources under test
Sample Source Mean 3 dB Power / Degree of Measured RIN /
number type wavelength /nm bandwidth/ nm mW polarization (dB/Hz2)
(a) SFS 1545 41.6 10. 6 0.01 —127.6
(b) SES 1558 11.7 10. 3 0.01 —124.2
() SES 1531 7.3 10.9 0.01 —121.7
(d SLLD 1548 39.8 3.6 0.4 —127.2
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Calculated RIN /(dB/Hz)

Sample Source 3dB RMS PWA
3 dB RMS PWA
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bandwidth bandwidth bandwidth
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high precision fiber optic gyroscope system
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