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_ Motivation and Objectives

" Immune to EMI

= Current meter, monitor, control and automating the

power grids systems

* Integration to smart grid sensing network and optical
fiber communication system

= Rehable and safe delivery of
power to consumer level

* Low size, weight and cost
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Intelligent fiber diagnosis system I
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Fiber Optic current sensor architecture
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Simulation: SNS (¢ = 80 um, air)

_____________________________________ 80 x10*
. . . I | ~ 60
Self imaging in MMI : | § lss
| | 5 2 -
2 | e 1 2 o 06
NerrDymr : WY AV, N WY | £ 2 05
L =P i ;” #'( \'t:x. #':{ ‘:.ﬁ"."’ ‘z.;ﬂ‘ #f:& ﬁ\l = 40 03
MMF A - WYL VUN D TN @)
: MY Vs Va2 SMF__ )i = lo
1 y L | 4.Hm 0
. . : i X Prt?;ﬁgation Iengltilﬁ( pm) 0
R]vaMagnethVﬂuld (H, T) i Self-images : 12
u ;

1 [n 1,] | coth A — Hen d +n
/ = |ng —nyl|co o — n,
= : § 3 a(H — Hen)

I‘OI' H > H{"”.

Hc,n - critical field strength, no - refractive index of MF for fields lower than

He,n , ns - saturated value of the refractive index of MF, H - field intensity in Gs, __ r 'ﬁﬁ B>

T - temperature in kelvin, a - the fitting parameter

Method of interrogation
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* Sensor optimized for 4th self-imaging peak at ~ ***
C-L band wavelength g 14500
= [Intensity based interrogation 5 12500
= Change in relative intensity of 4™ self- E 10500
1maging peak as a function of current induced 5 :zzz
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magnetic field

Results

= Sensitivity > 0.5%/Gauss
* Linear response range below 130 Gauss
» Linearity R>>0.96

Magnetic fluid-based SMS sensor’s performance metrics based on optimized 4™ self-imaging condition

SNS Sensor 4 gelf- Response Sensing range Sensitivity (S)
Specifications 1maging linearity (Gauss) (% intensity
Apeai (NM) loss/Gauss)

O = 125um, L= 59 mm 1562.64 R2= 0.9878 40 to 130 Gauss 0.52 %/Gauss

@ =80 um, L= 24.5 mm

1568.28

R*= 0.9609

10 to 70 Gauss

0.82 %/Gauss
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SNS sensor filled with 50% MF (EMG601P)
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SNS: g=80um, L=24.5 mm, 50% MF (EMG601P)

MF filled capillary tube

—~ Fabricated MMI sensop”
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Enhanced sensitivity

COHCIUSion and OutIO()k M-Hloopmeasurementcz)cn diluted MF (EMG601p)
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= DC magnetic field sensing ~200 Amps of —25% MF
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layers for AC field sensing
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Wavelength (nm)

1350 1400 1450 1500 1550 1600 1650

equivalent current in a straight wire D Optical

- Magnetic fluid with hlgh saturation ——100% ME (EMG601P) = Broadband Couplerl )
magnetization and magnetic nanoparticles s 4w a0 a0 om0 f o i it o |81 source '
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* Magnetostrictive /magneto-optic materials Analyzer Array
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