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Introduction

ÅSuperconducting magnetic levitation systemwith the advantagesof

high precision and low noise has been widely applied in some

precision instrument, suchasgravimeter, accelerometer,etc.

ÅGeodesyand Geophysics

ÅSpacegeodeticresearch

ÅTidal gravity measurement

ÅSeismicsurvey
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ü Superconductivity has the advantagesof zero resistanceand Messiner

effect.

ü To utilize the perfect stability of supercurrent to createa perfectly stable

spring.

ü 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

coils.
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Introduction

ü Needa wide rangeof signalstrength from a nanoGal to a few 100ɛGal.

ü 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 

ü The force gradient value is negative and the total force is positive to provide the

levitation stability of the sphere,

ü The desiredlevitation range is near to the plane of upper coil.

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

force is equal to the gravity on the sphere.
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Optimize the relative location of two support coils

ü When d=25mm, we can find the levitation equilibrium position where force gradient

is near to zero.

ü Upper coil and bottom coil are approximately regard asa Helmholtz coils.

7

(a) L=25mm ̂b)  L=30mm(c)  L=10mm

Diameter of two coils is 50 mm.

Mass of sphere is 15 g.

L is the distance of  two coils in vertical direction.

̔
Levitation 

equilibrium point
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Simulation of superconducting sphere levitation

ᴏ ̔

Mass of sphere is 13.09g,

Diameter of coil is 60mm̆ number of turns is 612

bottom
Center

top
Lower coil current  

VS 

Levitation displacement
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Analysis of field characters

ᴏ ̔

Iup=0.656Ă I low=1.545A

Maximum field on sphere is 398.33G

Maximum field is 385G
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