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Abstract - Under specific conditions the fast rotation of a metallic liquid inside a toroidal chamber could produce an 
gravitoelectromagnetic field measurable in laboratory. Analogies between superconductors and moving metallic liquids. A 
metallic liquid flowing in a channel produces electromagnetic fields likely a rotating superconductor which produces a weak 
magnetic field. Such similitude is as much closer as higher the fluid speed is. That is due to a higher transport of magnetic 
force lines concerning conductor liquids. Furthermore it is interesting to note that the freezing effect of force lines is verified 
under infinite conductivity condition. 
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I. INTRODUCTION 
 
Tajmar and others have proved the presence of 
gravitomagnetic field and induction acceleration 
fields  in  a rotating superconductor. Agop and 
Podkletnov have studied the superconductor 
electromagnetic and gravitomagnetic field properties 
referring to the generalization of Maxwell and 
London equations. Other authors like Cerdonio and 
Tajmar have supposed that inside a rotating 
superconductor a gravitational angle of classic 
London’s moment –gravitomagnetic London’s 
moment– should manifest in order to explain the 
discrepancy between the Cooper-pair mass 
theoretically expected for Niobium and its 
experimental value registered by Tate. The author’s 
hypothesis is that in addition to a classic 
electromagnetic field produced by a turbulent 
movement of metallic liquid, another similar 
gravitomagnetic (field) should appear –by analogy 
with superconductors – as an interpretation of 
generalization of Maxwell’s equations. 
 
II. GRAVITOMAGNETIC EFFECT 
 
A rotating superconductor produces an magnetic field 
(London’s moment). The London’s moment derived 
from canonical moment quantization is : 
B= - 2m*/ e*  
 
Where m* and e* respectively indicates the mass and 
the charge of Cooper pair. 
By measuring an magnetic field and the angular 
speed of the superconductor the Cooper pairs mass 
can be calculated. 
During a highly-accurate test, Tate and others 
registered a discrepancy between the Cooper-pair 
mass theoretical expected for m*/2me = 0.999992 
Niobium and its 1.000084 experimental value, where 
me is the electron mass. Tajmar and others have 
suggested that in addition to the classic London ‘s 
moment, a similar gravitational exists. The so-called 

gravitomagnetic London’s moment could explain 
Tate’s measurements. 
 
B = - 2m*/e*  - m*/e* Bg , 
 
Where Bg is the gravitomagnetic field 
 
According to the gravitational induction law, 
 
rot g = -  Bg/ t ------------------ > Generalized 
Maxwell’s equation 
 
on applying an angular acceleration to a 
superconductive ring (Niobium) Tajmar and Clovis J. 
De Matos have obtained a non Newtonian 
gravitational field, opposite to a Newtonian divergent 
field, which is generated along  the tangential 
direction (azimuth plan): 
 
that is g = - Bgr/2 
 
Where r is the radial distance from superconductor,  
is the azimuth unit value and g is measured as the 
earth’s standard acceleration unit. 
The gravitational field, according to the induction 
law, should point to the opposite direction of the 
applied tangential angular acceleration. 
That phenomenon has been actually observed, and 
induced acceleration fields external to the 
superconductor have been found in the order of 
nearly 100g. 
 
Magneto fluid dynamic System and 
Gravitoelectromagnetic Field 
 
 
Inside conductor liquids, electric and magnetic fields 
are generated by fluid motion, so in addition to 
hydrodynamic variables other electrodynamics terms 
should appear. 
If the speed u, at which the magnetic field moves, 
coincides with the local speed of fluid v (when u=v ) 
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then, the magnetic flux, linked with any closed line 
which moves at the same local fluid speed, is 
constant. That means that the force lines are frozen 
inside the fluid and carried by it. 
It’s useful to introduce the magnetic Reynolds’ 
number Rm to distinguish the situations in which 
force lines’ diffusion occurs from those ones in which 
a dragging takes place. 
 
Rm = V/L 
 
Where V is a characteristic speed of the matter, L is 
its length and  is the time of diffusion. 
 
If Rm >> 1 force lines dragging takes place. Example 
about orders of magnitude. 
 
If we consider mercury we see the following features: 
 
=9.4  10^15 s^-1 (conductibility) 
=13.5 g/cm^3 (density) 
 
therefore the time of diffusion for the Hg is: 
 
= 4/c^2  L^2 = 1.31  10^-4 [ L(cm)]^2 s 
 
and the magnetic Reynolds’ number is: 
 
Rm= V /L  10^-4 [V(cm/s)] 
 
Laboratory results show that as for mercury there 
isn’t a sensible dragging of the force lines. That only 
happens at very high speed of efflux conditions. 
The scale of length related to geophysical and 
astronomic matters is Rm>>1 and the dragging 
phenomenon concerning force lines is important. 
Finally it results: 
 

1. In laboratory: mercury and liquid sodium 
Rm < 1 except at high speed 

2. Geophysical and astrophysics applications 
Rm >> 1. 

 
When the moving speed is similar to the one of 
sound, a reasonable dragging effect concerning force 
lines of the magnetic field in liquid conductors like 
liquid sodium or mercury will be verified. 
In those conditions the conducting matter at liquid 
state, can generate a sensible gravitoelectromagnetic 
effect when electromagnetic fields exist. 
When the four-dimensional space-time is divided in 
“space” plus “time” (3+1), the electromagnetic field 
is divided into two parts, the electric field ge and the 
magnetic field Be. These fields satisfy the equations 
of Maxwell. 
 

The general relativistic gravitational field is divided, 
similarly to the previous one, into three parts 
 A part with electrical function – electric like - 

whose gradient for   weak gravity is   Newtonian 
acceleration g* 

 A part with magnetic function - magneticlike - 
whose curve for weak gravity is the 
gravitomagnetic field Bg 

 A metric spaces, whose tensor of curving is `the 
space curve’ 

 
According to the superposition principle, we can 
introduce generalized fields: 
 
g= g* + q/m ge , 
B=Bg + q/m Be 
 
q and m are respectively charge and mass of the 
electron 
 
Those fields satisfy the generalized Maxwell’s 
equations. 
 
CONCLUSIONS 
 
Finally an experimental device realization could be 
carried out, in order to satisfy the considerations 
previously described. It might be realized as a 
rotating metallic liquid inside of a toroidal channel 
with high movement speed, suited to the generation 
of a gravitoelectromagnetic field. We can 
theoretically obtain, therefore, an interpolation 
between a gravitoelectromagnetic complex system 
and a magnetofluidynamic one whose variables are 
exactly the electromagnetic fields and those 
connected gravitomagnetic ones. 
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