
The role of the guide rail magnetic field
capacitor

What causes a magnetic field in a parallel-plate capacitor?

A typical case of contention is whether the magnetic field in and around the space between the electrodes of a

parallel-plate capacitor is created by the displacement current density in the space. History of the controversy

was summarized by Roche ,with arguments that followed [2-4]showing the subtlety of the issue.

 

Is the magnetic field between a capacitor plate real?

I Furthermore,additional support provided from the calculations using the Biot-Savart law,which show that the

magnetic field between the capacitor plate is actually created by the real currents alone,have only recently

been reported. This late confirmation may have been another factor which allowed the misconception to

persist for a long time.

 

Which law is used to calculate magnetic field?

Another law that one may use to calculate magnetic field is the Biot-Savart lawrespectively. This law

describes how current density or a current element at r' contributes to the magnetic field at a point r . (In

Maxwell's equations as well,the expressions involving j and r are only valid when they are finite.

 

Does the magnetic field in a toroidal search coil measure displacement current?

Most of them measure in fact the electromotive force induced in toroidal search coils by the changing

magnetic field in the space. Direct measurements of the magnetic field are also reported by Bartlet and

coworkers [23,24]. It is apparent that none of the reports measure the displacement current itself directly.

 

Does irrotational electric field cause a magnetic field?

More fundamentally the displacement current density related with the conservative or irrotational electric field

whose curl is zero such as that between the capacitor electrodes does not result in a magnetic field[6,7,10 -

12].

 

Are conduction currents the only primary source of magnetic field?

Equations (17)- (19) show that the conduction currents are the only primary source of the magnetic field.

These are certainly cause-effect type laws. Figure 3. A parallel-plate capacitor being charged by a current I.

The capacitors are also used in induction motor to split a single phase supply into a two phase supply to

produce a revolving magnetic field in the rotor to catch that field. This type of ...

However, whether the magnetic field affects the charge storage of SCs is unknown. Here, we discover that

applying an external magnetic field to carbon-based SCs can ...

A long-standing controversy concerning the causes of the magnetic field in and around a parallel-plate
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capacitor is examined. Three possible sources of contention are noted and detailed.

Here it is shown that an isolated charged capacitor which discharges slowly in a homogeneous Ohmic

dielectric produces no magnetic field anywhere. Alternatively, a field is produced if the conducting material is

confined to a limited region. This field is calculated for a circular capacitor when only the material in the gap

is conducting.

You cannot forget Gauss'' law for magnetism. From that we have $$nabla cdot vec B = 0$$ combined with

$$nabla times vec B =0$$ from the question, we have a Helmholtz decomposition of $vec B$.. Now, the ...

The displacement current density introduced by Maxwell in his theory of electromagnetism has long been a

topic of debate. (Although the concept of the electric displacement already carries a notion of surface density,

here for clarity we call the displacement current density and its surface integral the displacement current.) A

typical case of contention ...

However, we do not and instead conserve only the sum of the energies of the electric field inside the capacitor

and magnetic field inside the inductor. This I don''t understand why. Consider the capacitor :- A changing

electric field induces a changing magnetic field which in turn induces a changing electric field and so on; it''s

an infinite ...

If the displacement current density between the capacitor electrodes does not create a magnetic field, one

might ask why the displacement current density in the ...

(a) A schematic of the AC electric traction system based on auto-transformer; (b) the distribution of current in

the rail track and (c) the magnetic flux density generated in its vicinity when the ...

The magnetic field that occurs when the charge on the capacitor is increasing with time is shown at right as

vectors tangent to circles. The radially outward vectors represent the vector ...

A.1 Magnetic Field in the Plane of the Capacitor, but Outside It One way to address this question is via

Amp`ere''s law, as illustrated in the figure below. Amp`ere''s law in integral form states that the integral of the

tangential component of the magnetic field around a loop is equal to (m0 times) the current through the loop.

To
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