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== - Of| [C}= Drag Force H| 1

As the velocity increases,
however, the magnetic
drag force reaches the
maximum (referred to as
the drag peak) and then
decreases as 1/v.

Velocity dependence of magnetic lift force F, ;. and magnetic drag force F D

<analytic>
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Drag force O| =

The component of the force in x direction is the magnetic drag force and 7 component is the
magnetic lift force. If we want to know both forces, we need B, and B_. The image method

implies that B

x

is sum of all magnetic field components in x direction, which are result of

images on negative side of conducting plane, similarly B_ is sum of all magnetic field
components in 7 direction. We use equations (6) and (11) to calculate the magnetic drag force.
Distance between a magnetic dipole and the nearest mirror image is 2z, , and the mirror image
generates at position where the dipole is the magnetic field with the component in x direction

p =l 23 (12)
Az (" +(2z,-2)")"

The contribution of one mirror couple 88, is the difference between B, (x) and B, (x—dx).
We can also write:

dBx
B (x—dx)=8B ——dx
(x—dx)=B (x) .
&5 =-9B: 5
o

We need the partial derivative of B, (12) with respect to x from which we get the second
partial derivative with respect to z as well.

3pyp 22, = )47 +(22, —2)°)

B, = (13)

4T (x* +(2z,—2)")""

We get the contribution of one couple of mirror images to the complete magnetic field. The
contribution of one couple of mirror images to the complete force on the magnetic dipole is:

2
dFD = P‘:}Bx =_3pﬂp

az 4
[ﬂz; +4x* 1282,z +27x° 2" +42° +2,(-108x° +gﬁzz}+42“(2hzz-gzj}]dr (14)

I:fizﬂ1 +x —4z,z+ )"

In this equation we replace z with wt, where is w the velocity of the images. We also know
that x =vr (where v is the velocity of the magnetic dipole in direction of x coordinate) and we

X . v
equate z=— , where c is the constant define ¢ =—. We want to get the complete force on
C W

the magnetic dipole, so we integrate the equation (14) with respect to x from —e= to 0. For the
magnetic drag force we get:

=i _[“"I:;‘;zu ][ ﬁ} (15)

The calculation for the magnetic lift force is similar to those for the magnetic drag force. The
magnetic lift force equals to:

3u,p° w
F, = L 1- . (16)
’ [32?21;4 Vv +w’ i|
We notice relation between both forces:
F,=-2F,. (17)
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