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Effect of the Spectrum of a Superluminescent Diode on Performance of
Fiber—optic Gyro
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Abstract: Using the coherence function of a superluminescent diode (SLD), The effect of the spectrum and its ripple of a SLD on the
performance of fiber—optic gyro has been researched in this paper. The simulated results agree well with the reality. The requirement for the
spectrum of a SLD is described, and some design advice of fiber—optic gyro with a given SLD is presented.
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Fig. 1 Architecture of closed-loop fiber—optic gyroscope 2 -
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Fig. 2 Gaussian spectrum and its coherence function
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Fig. 3 Rectangular spectrum with a 40 nm FWHM and its coherence function
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Fig. 4 Triangular spectrum with a 40 nm FWHM and its coherence function
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Fig. 5 Parabolic spectrum with a 40 nm FWHM and its coherence function
2.1 SLD 'yc,{t)zabs{exp(ifot)ib @n (153, 4,001+ F\(3,4,~iAf) |+
V2m 3
) L =bfy (AR : r
()= 27 _— _(f2 ) ) ® explf ) 0 SRR IAFQ D] rse) (15)
p 7 (13)=(15) ,ltl<At, At=c/df, df Fiey,
7 Jo : 2) ,ab.by.& . 40
. nm, N
YeoT)=exp(r/AT, ) ) , 3. 4.5 , c o
r=1/@4mAf)  20f . 40 nm, .
2 ,a.b.c N s ,
. , , 0.5 mm
0.5 mm , -160 dB, s 143 dB 129 dB 129
10 rad, 0.001 °/h s dB. )
i L 0.58 °/h,
, o . 0.023 “/h.,
3 2.2
=l Fi-AR<f<firt AfI2 ) 6a ., 6b 6c
T e, f<fi- A2 A2 , (16) , (17
e+(f~fotAf)(a—e)IAf, fi-A<<fo °
Li(f)={ a—(f~fo)(a—e) AN, fo</<AS+Af (11) 1 £y r
PNV e e S RE S S N
a / a /
_[=bf2bfo f+b,, fo-3AfIA<I<fi3AM4 12 )
e ffr 304 fofir 30 (12) Yodt)=exp(/4r,) (17)
(10-(12), (17 ©) te,
vor(t)=abs{exp(ife)(a—e)V 2/ [sin(Afi2))/i+e} (13) ° ’ °
_ , . , 0.5mm ~160 dB, ,
Yalt)=abs{exp(ift) V 2/ (a—&)/Afsin(t/2)1/r*+a+e} (14) 0.14 mm
B 0 -
" I A
" III ay foh
" | | |
|II.| &) I| |Il
i L I ! !
= | u e j \
; W | o | = : if} I| |I
W | !
2 1 | | |
dd 1 | |I ||
i | | |
.' | e Lpb'nq-lu - el iy |
— | — - . = T frowe—s o e
Mo Fo m o 0 = = D e 5 g 3 o i i T
WE (i0mGHs) | el rn Y HE
a b c

6 40nm
Fig. 6 Asymmetrical Gaussian spectrum with a 40 nm FWHM and its coherence function
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