interference we use waves of cardboard (Fig. 5a) where the sum of
amplitudes becomes tactile.

Fig. 5. Waves of Cardboard. (a) touching (b) interference

The “wave of cardboard” may also be regarded as a development of the
“ray—stick”. Several cardwaves of different colors are used, each
characterized by its wavelength. The cardwaves are used to show how
wave optics is consistent with ray optics, and also how the former
expands beyond the latter, being able to give account of a wider range of
phenomena.

The visually-impaired has learned to use his hands to gather a lot of
information. Sometimes every finger takes part in the exploration. This
skill is at play in the observation of the spacetime evolution of physical
quantities. The chief example is wave motion and the formation of
stationary waves due to interference (Fig. 6). The visually-impaired is
able to localize with utmost precision the nodes and the peaks of a
vibrating string (Fig. 1) or slinky.

Fig. 6. stationary wave in string and how it is being probed by hand

Electromagnetic Optics

There are also hands-on experiments on electricity and magnetism
supporting the electromagnetic theory of light. For instance, a particular
kind of glove — we named it manosensore magnetico! (Fig 7a) — allows
us to "touch" the magnetic field.
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This glove has many little pieces of iron attached to every finger that are
thus variably attracted in the proximity of powerful magnets, allowing
different kinds of exploration of the magnetic field: sometimes the field
around the magnet may be “scanned” in different directions with one
finger that is kept at constant distance by the other hand (Fig. 7b), while
sometimes it may be sensed with the whole hand in different points
contemporaneously.

Fig. 7. (a) manosensore magnetico (b) examining the magnetic field by touch

Quantum Physics

The wave-corpuscle dualism is approached together with the foundations
of quantum theory and the radiation-matter interaction. Orbital-models of
atoms and solids, spacefilling models of molecules are helpful in this
regard. Different atoms have different coatings, thus allowing their
recognition by tactile exploration (Fig. 8).

Fig. 8. models of atoms and molecules

The described activities do not rely on applets, drawings and other visual
experiences. Instead, both the observation of phenomena and the tools of
the theory needed to account for them rely on concrete models to be
explored by touch.

Concrete models are indispensable indeed in the physics teaching (both
experiment and theory) for the blind and the visually impaired. This is
another facet of the importance of models in the teaching of physics.
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