
Problem 9: magnetic levitation

A rectangular superconducting plate of mass m

has four identical circular holes, one near each cor-

ner, see �gure. Each hole carries a certain magnetic

fux (all the four �uxes are equal and of the same

polarity). The plate is put on a horizontal surface

which is also in a superconducting state. The mag-

netic push between the plate and the surface com-

pensates the weight of the plate when the width of

the air gap beneath the plate is d, which is much

smaller than the distance between the plate's and

holes' edges (denoted by ∆ in �gure).

When the plate levitates in such a way above

the support, the frequency of its small vertical os-

cillations is ν0. Next, a load of mass M is put on

the plate, so that the load lays on the plate, and

the plate levitates above the support. What is the

new frequency ν of small vertical oscillations (when

the load and plate together oscillate up and down)?

Hints after the �rst week. Due to the ongoing

IPhO in Copenhagen, there are no hints this week

(many contestants are attending IPhO and will not

have internet access this week). Publication of the

solutions of Problem 9 is delayed due to the same

reason by one week.

Correct results have been submitted by:

1. Oliver Edtmair (Austria),

2. Dan-Cristian Andronic (Romania),

3. Szabó Attila (Hungary).


