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Introduction

A Superconducting magnetic levitation systemwith the advantagesof
high precision and low noise has been widely applied in some
precision instrument, suchasgravimeter, accelerometer etc.

A Geodesyand Geophysics
A Spacegeodeticresearch

A Tidal gravity measurement
A Seismicsurvey
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U Superconductivity has the advantagesof zero resistanceand Messiner
effect

U To utilize the perfect stability of supercurrent to create a perfectly stable
spring.
U The superconducting device is a spring type gravimeter in which the

mechanical spring is replaced by a magnetic levitation of a
superconductingspherein the field of superconductingpersistentcurrent
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U Needawide range of signal strength from a nanoGalto a few 100¢ Gal.

U Superconductinggravimeter setsthe higheststandard possiblefor measuring
the whole spectrum of geophysicalphenomenathat occur in the Earth, ocean
and atmosphere
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Electromagnetic characters of a superconducting
levitation system
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U The force gradient value is negative and the total force is positive to provide the
levitation stability of the sphere,

U The desiredlevitation rangeis near to the plane of upper coil.

U This region can provide that the vertical force gradient is small and the levitation

force is equalto the gravity on the sphere
6
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Optimize the relative location of two support:.coils

Diameter of two coils is 50 mm.
Mass of sphere is 15 g.

L is,the distance of two coils in vertical direction.
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U When d=25mm, we canfind the levitation equilibrium position where force gradient
IS near to zero.

U Upper coil and bottom coil are approximately regard asa Helmholtz coils.
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Simulation of superconducting sphere levitation

Mass of sphere is 13.09q,
Diameter of coil is 60mm number of turns is 612

BLtesl1al BLtes1al
1. GEA9e-B@1 1, 9247 e-B@1
P — 1, B330e-B01
. 1.6301e-0E1 . 1.6497e-B@1
1, 5847e-@@1
1.3793c_E01 1, 4EGYe-B@1
1, 2539e-@@1 1. 7831e-EE1
1,1285e-@@1
bottom P 1.@998s-B81
&, 777Ge-O@zZ .
. 5 [Tioeoer . 9, 1652 -B02 Center
A, 7. 3322e-BBZ
5.8158e-082 5. 4991e-8@2
3, 7E18e-0@Z
. 3. BEGLle-BBZ
l 1. z548e-@B2 . 1.5330-082
1, 1476e-B@7
1, 1484 e-BAT
BLteslal 0.6+
1, 9699:-@@1 05 ] -
. 1, 7793e-@@1 /
1.6522e-@@1 — 044 /'
1,5251e-@@1 E 034 -
1, 3980e-@@1 = /
1. 27@9e-B81 = 024 ]
1. 1438001 E 01 -/
1. @167e—-@@1 g /
&, B9GYe-AEZ = 004 = .
7.62556-082 o o Ve Lower CO” current
6. 3546e-082 = V11 u
top 5. BE3Te-@0Z S 52 ./ VS
3, B127e-0@2 = i . . .
. 2. 5415e-002 5 034 ] LeV|tat|0n d|Sp|acement
1, 27@9:-a@2 & Ve
1. 1495087 S 044 =
Z .
-0.54 —n
0.6

&
Il

T T T T T T T T T T T T T T T T T T T T T T T 1
3.46 3.48 3.50 3.52 3.54 3.56 3.58 3.60 3.62 3.64 3.66 3.68
—

Operation current (A)



0 RS

W WY W L AD N

Analysis of field characters

1,=0.656A 1,5, =1.545A

2b mm)  Maximum field on sphere is398.33G

Maximum field is 385G
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