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Simulation of Magnetic Suspension in Superconducting
Gravimeter by Finite Element Method

Yuichi Imanishi”* and Akiteru TakamoriV
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Abstract

We performed numerical simulations of magnetic suspension in the superconducting gravimeter
(SG) using the finite element method, in order to evaluate the responses of the gravity sensor in the SG
CT #036 installed at Ishigakijima, Japan. The three-dimensional forces exerted on a levitating super-
conducting sphere were computed, from which the coefficients of sphere's potential were estimated.

The results were compared with experimentally measured values for CT #036.
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T& 5 (Imanishi et al, 1996).
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Fig. 1. Geometry of the gravity sensor in the superconducting gravimeter, used in the numerical

simulation by Ansys. Units: mm.
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Table 1. Parameters for the two coils used in the numerical simulation. The current
values used in the superconducting gravimeter CT #036 are also listed.

Number of  Area of Cross Current (A)
) Current (A) )
Turns Section (m?) in CT #036
Upper Coil 16 2 x 107 6. 880 4. 9380
Lower Coil 32 2 x 1078 4.112 4. 7536
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Fig. 2. Cross section of the gravity sensor in the superconducting gravimeter, showing the total magnetic flux

density computed by Ansys.
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Fig. 3. Vertical force exerted on the superconducting

sphere as a function of the vertical position (z). (a)
Vertical force. Dots are the computation results by Ansys.
Red curve is the third-order polynomial of z that gives
the best fit to the computation results. (b) Vertical force
gradient, derived by differentiation of the best-fit third-
order polynomial by z.
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Fig. 4. Distribution of horizontal forces in the plane at z=
0.0016 m.
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Table 2. Vertical force exerted on the superconducting sphere in the plane at z = 0.0016 m,
computed by the finite element method with Ansys. Units: 1072 N.

x (m)
-0.00010  -0. 00005 0 +0. 00005  +0. 00010
-0. 00010 7. 1060 7. 1065 7.1063 7.1060 7.1058
-0. 00005 7. 1060 7. 1064 7. 1058 7.1058 7. 1065
Y 0 7.1059 7. 1059 7.1063 7.1064 7.1061
(m) +0. 00005 7.1059 7. 1060 7.1061 7.1063 7.1061
+0. 00010 7.1058 7.1062 7.1063 7. 1060 7.1057
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