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My theme today:

Scientists are people who try to use magic to be able to understand
and control the laws of nature. They fulfil a basic human need.

Today, we perform magic through the art of reason. But often we
fool ourselves.

I’ll use some of Erice’s history to illustrate this.
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Victor F. Weisskopf (left), Antonino Zichichi, Sidney D. Drell.
Erice, 26 May 1963: First day of Subnuclear Physics School.
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In 1963 our science, subnuclear physics, was quite different from
today. We knew that there were 4 kinds of forces: strong,
electromagnetic, weak, and gravitational.

The strong force was a black box, totally ununderstood.

Group theory was introduced in physics as a new magic to
understand the spectrum of the hadrons. Gell-Mann predicted
the Omega-minus, or (sss) baryon.
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A. Zichichi, M. Gell-Mann, 1966
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Kenneth Wilson, 1975
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Electromagetism was the only force that could be renormalized.

The weak force appeared to be a direct interaction involving
4 fermions, 2 in and 2 out, or 1 in, 3 out.
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A. Zichichi and Mrs.
Laura Fermi, 1975
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Before the 1970s, there was nothing resembling a
“Standard Model”.

Only weirdos would seriously consider quantizing gravity.

Cosmology was a subject of science-fiction; links between
cosmology and particle physics were remote. Yet the topic of a
cosmic background radiation was considered by some.

We were still in the Stone Age.
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Dolmens (hunebed D52), 4000 - 3000 b.c.

The builders of these structures were much like our scientists
today: we try to discover ‘magic’ in order to gain control over
phenomena that are too complicated for us to understand.

Huge rocks are mysterious: How can one control them? How
did people manage to put one on top of another? Aren’t these
rocks much too heavy? Magic was used to accomplish this.
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Lifting these rocks must have given these people a sense of power.
Eventually, we want to use this power to control death itself: the
heaviest rock of all.

And we also desire to control the opposite force: understand the
origin of life.

As long as life and death cannot be controlled, they remain the
subject of religion.
Religions give the substitutes for logical answers, when scientists
fail to give them.

But scientists keep trying. We not only want to to understand the
origin of life, we also desire to understand the origin of the entire
universe. You see, that would be real magic, giving us immense
power, or so it feels.
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And so they did in the stone age. Maybe you can control death by
burying your dead underneath those rocks that you lifted, . . .
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or discuss matters with
the pope . . .
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S. Glashow, P. Higgs, G. ’t H
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Studying the most basic form of matter, the subnuclear particles,
gives us power, it seems. The symmetry patterns are our worlds of
magic.

And the heaviest and most mysterious rocks, today, are the black
holes. We try to move these rocks. What makes them tick. What
do their microstates look like, the texture of our rocks. Where do
they come from. What happens when they explode.

Black holes may well give us the tools needed to study the most
magical force of all: gravity.

History has shown to us that the most successful weapon, since the
invention of the wheel, is the use of reason. Just believing things,
as our religions want to have it, is not the best way to proceed.
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To handle the heavy black holes, to understand their ‘microstates’,
scientists nowadays use magic: ‘String Theory’, ‘Fuzz Balls’,
AdS/CFT and other incomprehensible devices.

I have been trying to use ordinary utensils such as perturbative
field theory and classical gravitatonal interactions. I claim that we
should be able to handle black holes perfectly that way, but there
are obstacles.

Or do we want to be remembered in the distant future like the
builders of dolmens, having used magic to disclose the black hole
microstates?
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THANK YOU
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