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Amazing magnetic balls
Here we present a way of visualizing the magnetic 
fields of new super-strength magnetic materials. 
The method can help physics teachers to inspire 
students in their learning. In our experiments we 
used so-called Buckyballs or Zen Magnets, rela-
tively newly developed super-strong magnetic 
balls, and a magnetic-field viewer film. In what 
follows we introduce both of these, together with 
some simple arrangements.

The magnetic-field viewer film
In our experiments we used magnetic-field viewer 
film (magnetic film, for short). The film responds 
to the magnetic field by changing colour. Over the 
poles where the magnetic field is perpendicular 
to the plane of the film, the film turns dark green. 
Where the field lines are running parallel to the 
plane of the film, the colour becomes lighter. The 
film itself is a thin, flexible, translucent plastic sheet 
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coated with colloidal nickel flakes suspended in 
oil as gelatinous microcapsules. The nickel flakes, 
being ferromagnetic, rotate freely in the microcap-
sules according to the external magnetic field [1].

The magnetic balls
The super-strength magnetic balls are made of neo-
dymium. The surface of the neodymium is vulner-
able, therefore it usually has a nickel coating as a 
protective layer. Sometimes it has multi-coating 
(e.g. NiCuNi, NiCuNiCr), resulting in different 
colours (gold, silver, black). The magnetic balls are 
temperature sensitive. Above 80 °C they lose their 
strong magnetic properties.

The magnetic field of some simple arrangements
Adding the balls one after the other, we can create 
1D, 2D or 3D objects. However, using the magnetic 
film, the field can only be seen at the surface. Fig-
ure 2 shows chains formed from two, three and four 
magnetic balls, together with their correspond-
ing magnetic fields. Note the slight asymmetry, 
especially at the end of the chains. The simplest 
2D shapes can be obtained by putting two chains 

side by side. Because of the magnetic properties of 
the balls this can be done in two ways (figure 3). 
Arrangement a in figure 3 is always stable. How-
ever, placing four balls together (b in figure 3), we 
find that such a magnetic pattern does not exist. The 
mutual diagonal repulsion rotates the balls forming 
the magnetic pattern in figure 4.

Summary
Playing with magnetic balls (if care is taken) is fun 
and improves creativity, and visualization of the 
magnetic patterns is a useful and inspiring tool for 
understanding magnetism better. Using the mag-
netic film, a variety of crystal-defect-induced dis-
torted magnetic fields can also be examined.
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Figure 1. The field of a 
two-pole magnetic ball. 
On the left, the north 
and south poles are 
represented by the 
standard colours. On the 
right, we can see what 
the field looks like on the 
magnetic film. The north 
and south poles cannot 
be distinguished from 
each other. 

Figure 2. Magnetic-ball chains and their 
corresponding magnetic fields. 

Figure 5. Using six balls in arrangement b (figure 3) is not possible. The mutual 
magnetic repulsion causes the balls to form a ring. However, the middle hole 
can be filled by adding another magnetic ball. 

Figure 3. The possible 
ways of putting the 
chains side by side. 

Figure 4. The stable 
field of the four magnetic 
balls in arrangement b 
(figure 3). 
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