
READING COMPREHENSION

EXERCISES

PARTICLE ACCELERATORS

Unità 23 Le frontiere della fisica

Particle accelerators are machines through which scientists 
investigate the microscopic structure of matter. Modern 
accelerators like the Large Hadron Collider (LHC) located in 
the CERN laboratories near Geneva are based on the principle 
of accumulator rings, an idea that was born and developed 
in Italy in the early 1960s in the laboratories of the National 
Institute of Nuclear Physics in Frascati (INFN).

The idea came to the Austrian physicist Bruno Touschek 
(1921-1978) in 1960. The idea was to circulate two beams of 
particles of opposite electric charge (electrons and positrons 
or protons and antiprotons) in the same ring and make them 
collide at the system’s centre of mass. A system of this type 
would, at the moment of impact between the beams, produce 
an energy much higher than the system on which the old 
accelerators were based, which involved shooting particles 
into a fixed target. New particles can be generated from these 
impacts. The greater the energy at the moment of impact, the 
greater the probability of producing particles and therefore 
discovering new ones.

The first prototype of the 
accumulator ring was called 
AdA (Anello di Accumulazione) 
and went into operation in 
the Frascati laboratories in 
1961. Since then ever larger 
accelerators have been created 
in laboratories around the world 
(LHC is 27 km long, AdA was 
just 10 m long), which are able 
to reach energies unimaginable 
at the time of Bruno Touschek 
(LHC achieves energies about 
10,000 times higher than that of 
AdA).

Can you explain intuitively why a collision between two 
particles in motion produces a higher energy of colli-
sion than one against a fixed target?

True or false?
a. AdA was the world’s first electron–positron 

particle collider.
b. The greater the energy at the moment 

of impact, the greater the probability of 
discovering new particles.

c. An Italian physicist had the idea to use 
accumulator rings.

d. The LHC has a far greater possibility of 
finding particles than AdA had.

1

FT

FT

FT

FT

Complete with:
Nuclear • beams • accelerators • greater • particles •  
opposite • energy • probability • developed • impact • 
electrons • accumulator • circulate • ring • collide • fixed
Modern ____________ are based on the principle of 
__________ rings, whose idea was born and _________ 
in Italy beginning in the early 1960s in the laboratories 
of the National Institute of _________ Physics in Fra-
scati (INFN). The idea came to the Austrian physicist 
Bruno Touschek to ________ two beams of particles of 
__________ electric charge (e.g. _________ and posi-
trons) in the same ______ and make them ________ at 
the system’s centre of mass. At the moment of ______ 
between the ________, a much higher _________ would 
be produced than the system on which the old accelerators 
were based, which instead involved shooting particles into 
a ________ target. New ________ can be generated from 
these impacts. The _________ the energy at the moment 
of impact, the greater is the _______ of producing parti-
cles and therefore discovering new ones.
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