


Polite audiences expect to be entertained not only
by the subject of the lecture, but by the manner of the lecturer

The lecturer should never, if possible, turn his back on them, but should give them full reason
to believe that all is powers have been exerted for their pleasure and instruction

The balance between pleasure and instruction is delicate. In Laser shows, a novelty of the
70es, the balance turned on pleasure, impact, surprise. The first Laser Show took place in
1969 in California, while the first Laser Musical - « Lovelight » - in 1977 [3]. Nowadays
lasers are used night and day in discoes and live concerts. In these shows mirrors are
electronically controlled to move the laser pencil and draw large images. Other effects, as
reflections from mercury and so forth are used. In these situations there is often smoke that
allows the visualization of laser paths.

In our show « Atomic Compilation » we use a red and green laser and a smoke-machine as
those typical in discos. These devices are not sophisticated instrumentation, and the laser are
among the simplest from physics laboratories.

This laser show is a brief history of the theories of light. In addition to the experiments on
light there are music, storytelling and cartoons. The experiments form a set of visualizations
of blazing cores of optics. The perspective is different from the usual laser show, maybe less
spectacular but more instructive.

Figure 1: hands on light
Visualizations of Cores of Physics
Some boundary conditions must be satisfied. There are physical conditions and extra
conditions. To fulfill certain physical conditions means, in our case, to focus on the visibility

of the laser beams: the laser power, the appropriate darkness, the means of light diffusion, the
number of people that can enjoy the show at its best...
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Each of these points also bear safety precautions. The right physical conditions may impose a
lot of restrictions and many forced choices. But these are the conditions for the best appraisal
of these phenomena of physics.

Extra conditions means the setting of the scene. The enviroment around the effect must be
cleared up, prepared both in space (no overlapping and confusion with other things, for
instance) and time (take all the time that is needed). In our case, the diffraction fringes
propagate for a few meters, and are observed in all their beauty from razor angle. Thus, both
the space and the time must be arranged in the way that every spectator can stand up and go
by the fringes to observe them closely.

The show is not just fun, or magic tricks, with no further description. It is important to
underline the naked beauty of the physical phenomenon, be it a rainbow or a diffraction from
gratings and fresnel lenses (Fig. 2).

To focus on these cores of physics is a good basis for achiving an important objective. Our
aim is to entertain, of course, but also to educate. These two are as the two sides of a
Moebious strip. In fact we may say that « there is no education without entertainment » but
also that « there is no entertainment without education ».

The active partecipation of the persons of the audience has to be pursued. Becouse the real
great show, which is mind alerting, comprehension, appreciation of our wonderful world,
enjoyment, is taking place in them. They are not just spectators. Their active partecipation,
their involvment can help in this respect, an can be done in different ways according to their
number.

Figure 2: diverging rays from diffraction grating are focused back by fresnel lens

More, the audience is usually inhomogeneus in age, personal taste and expertise. There are
therefore different expectations and different grasping of what is going on. Among the
different kinds of expectations to be satisfied we shall list: the need for the first look at the
phenomenon, for the explanation, for how it played out historically, for its usefulness.

For each of the different grasps there shall be a part primarily devoted to satisfy it. For
example, for children we have light bulbs enlighted by red and green lasers and thus shining
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red or green or yellow. We have laser paths and many optical devices to review the
fundamentals of optics for everybody. For physicist, in particular, we have the visualization
of the diffraction from slits.

The deep grasp or, in other words, putting forward a phenomenon whose comprehension
needs many steps, has to be prepared step by step. Our choice is to follow the history of
physics, both in experiments (Fig 3) and in cartoons (Fig. 4).

Figure 3: “An Object seen by Reflection or Refraction, appears in that place from whence

the Rays after their last Reflection or Refraction diverge in falling on the Spectator’s Eye”.

Quotation and drawing from Newton’s “Opticks”. The pattern may be tellingly reproduced
with laser diffraction from a linear grating and a mirror.

the most famous qiterelle

On The Nature of Light
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Figure 4: the Newton — Huygens querelle on the nature of light
Narration with Cartoon Strips

We alternate the experiments with stories and projections of cartoons. The connection has to
be tight. For instance, a cartoon about Young show him experimenting in the bathroom,
while his original drawing preludes to the experiment with the laser (Fig. 5).

The cartoons are a source of fun, but also of information [4]. Cartoons have many uses:

e To tell something rigorously true and not widely known. For instance we tell about
the 8 years old and orphan Fraunhofer. He survived the collapse of the edifice where
he worked. We also tell about Heisenberg examination in optics under Sommerfeld
(siding for promotion) and Wien (siding for failure).

e To tell something overexaggerated from the true, as in the case of the querelle on
the nature of light, with Newton and Huygens boxing (Fig. 4).

e To tell something strange and fun — maybe not completely true, but not too far from
truth — concerning the conception of an idea, as in the case of Young (Fig. 5). The
inspiration, in fact, came from observation of the interference of the ripples in the
fountain of the college where he was a teacher.
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Figure 5: Thomas Young doing the 2-slits experiment

There is a commonplace that studying physics is a bitter pill. In this « Atomic Compilation »
we didn't use cartoons just as a layer of sugar around a bitter pill. The physics pill is sweet!
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