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Sensitivity Analysis of Fiber Optic Hydrophone
for a End-Capped Hollow Cylinder
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ABSTRACT

22 SPANTA HZo To| AFHI gl FF shol == E(fiber optic hydrophone) 9]

Lo o&3sly] 91ote] Badfo) BBE A (polarizationoll ®HE 7 tE A (normalized
sensitivity) & ¥ 5 SHATh ® ATOA AHgE o= ELS FAFF o] 77l $F
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&84y
&£,(i = 1,2,3) : orthogonal components of strain of fiber
E’ E™ Young’'s modulus of fiber and mandrel,
respectively

E‘(: E’/ E’")l normalized modulus of elasticity

K,: optical wave number

L: total fiber length in hydrophone

n: refractive index

P: acoustic pressure

Py(Py, and Pi2): Pockels(elasto-optic) coefficients

R,, R,: inner and outer radii of mandrel, respectively

r: fiber location in hydrophone

1?(: R,/R 2): normalized radius ratio

o,{i =12,3): orthogonal components of stress in the
fiber
G,,0,,0,:
mandrel
Ag: phase shift of light wave

£ m.

v\, v™: Poission’s ratio of fiber and mandret, respectively

orthogonal components of stress in the
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Fig. 1 Fiber optic hydrophone interferometer

Fig. 2 Mandrel dimensions and stress coordinate
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o2
Or

o3
Oz

Fig. 3 Polarization coordinate of the fiber and mandrel
(04,52, o3 fiber coordinate, o;, Gs, G,: mandrel
coordinate)
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Fig. 4 Normalized sensitivities for different mandrel
materials (aluminum and glass-pyrex)
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Fig. 5 Normalized sensitivitics comparison to the
McMabhon et al.[3] for the case of aluminum



