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Inaugurated in December in Italy, at the Trento Science Museum (MUSE), Quantum. The evolution 

in one Leap is an exhibition of over 400 square meters, made up of interactive multimedia installations, 
texts, videos, animations, historical and scientific objects. Based on storytelling1,2,3,4 on different levels of 
fruition, the exhibition was created in collaboration with experts in multimedia, scenography and 
immersive installations, interactive exhibits, visual and sound narrations. The exhibition itinerary unfolds 
in five stages that combine the immersive and experiential itinerary with textual and visual narrations. To 
bring the public closer to such a complex topic, wide space was given to immersive and interactive 
elements that could both represent concepts or historical passages and immerse visitors in an evocative 
and experiential environment. The circular narration has its starting point coinciding with the point of 
arrival: from the macrocosm of the human dimension to the macrocosm of celestial bodies. The aim was 
to lead visitors through the change of perspective that the investigation into the microcosm of atoms 
forces us to, finally bringing them back to a dimension, the universe of large dimensions, in which 
classical physics intertwines with the large-scale manifestations of Quantum Mechanics. The central part 
of the exhibition focuses on the story of the debate between scientists1,5 on the interpretations of Quantum 
Mechanics and on quantum technologies1,6 like quantum computers, quantum devices, cryptography. In 
this paper we will focus on this specific narrative structure, on the innovative interactive installations that 
we have designed for the exhibition to explain the founding concepts of quantum mechanics - the discrete 
structure of the atom, the photoelectric effect, the double slit experiment, the concepts of wave function 
and superposition of states - and on the theatrical narration created through projections and choral videos. 
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Introduction 

The exhibition Quantum. The Revolution in one Leap, realized in the period December 2023 
- June 2024 by the Italian National Institute for Nuclear Physics (INFN) and MUSE, the science 
museum in Trento, is part of a more than 20-year tradition of exhibitions curated by INFN. As an 
institute working on scientific frontier issues, the INFN is increasingly committed to the 
dissemination of scientific culture and public engagement. It is in this context that Quantum has 
been designed, with the goal of creating a scenography and immersive environment in which the 
public is called upon to interact directly and discover phenomena and experiments that were 
fundamental in the development of Quantum Mechanics. Despite its most counterintuitive 
aspects, and the danger of unintentionally favoring one of the many possible interpretations of a 
theory, there are many reasons for introducing Quantum Mechanics to the public and, above all, 
to secondary schools.  

1. Narrative choices 

With Quantum, INFN wanted to offer the public an account of Quantum Mechanics that 
links the two worlds that fundamental physics deal with at different levels: the microcosm of 
particles and the macrocosm of the large-scale universe. The exhibition does not propose a 
particular interpretation of Quantum Mechanics, instead focusing on the connection between the 
history of discoveries and the establishment of a new cultural paradigm. The emergence of 
Quantum Mechanics as the founding theory of the microscopic world is also recounted through 
the following technological developments1,6, whose revolutionary scope helped thwart numerous 
attempts to discredit the theory's validity and completeness. Parallel to the story of the conceptual 
and technological affirmation of the theory, we wanted to emphasize the skepticism and the debate 
between its founders. Divided in attributing veracity to the probabilistic interpretation of reality, 
they were therefore capable of heated debates that in turn proved fruitful for new ideas and 
developments1,2. This scientific debate was one of the most important in the history of science 
and it is a great example of the scientific methods and processes, and that makes it particularly 
interesting for students and youngest generation who are shaping their way of perceiving science 
and the world.  

1.1. The storytelling 

Quantum is divided into five stages (Macrocosms, Microcosms, Quanta, Paradoxes, 
Cosmos). The first one, Macrocosms, opens with a large projection dedicated to classical physics, 
describing of bodies and light: the physics that can perfectly describe everything that can be 
compared to our dimensions, of the Earth and planetary systems, but also electrical and magnetic 
phenomena and light. However, it is precisely the description of light that leaves one question 
open: where does light originate? 

The second stage, Microcosms, is dedicated to the microscopic world. It guides to the atom 
where classical theory comes into crisis and the need for a new vision1,3 of the physical world 
emerges, far removed from the classical one (Fig. 1). Experiments on the interaction between light 
and matter at the beginning of the 20th century put the corpuscular nature of light under the 
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physicists' lens: quanta entered the physicists' vocabulary as of right, and light is for everyone 
composed of quanta. An interactive multimedia installation reproduces the photoelectric effect, 
showing how the first Einstein’ idea of photons emerged. The atom, imagined at first as 
a small planetary system with electrons at any distance from the nucleus, turns out to be a 
discontinuous object, in which the jumps of the electrons are the cause of the absorption and 
emission of light. This new model of atom is represented by a big touchscreen installation at the 
center of the room (Fig. 1, left).  

The third stage, Quanta, is the heart of the exhibition. It is here that the public can 
experience, through interactive installations, the founding ideas of quantum mechanics1,5: wave-
body dualism and the principles of superposition and indeterminacy (Fig. 2, left). At the 
microscopic level, bodies and light no longer belong to separate worlds but merge into the 
quantum world, a new, unpredictable, counterintuitive territory. Here the double slit experiment 
gives reason – through an interactive multimedia installation - of the dual nature of light and 
matter, showcasing their common behavior. On the other hand, superposition principle is made 
evident through a second multimedia interactive installation where particle wave functions 
collapse in the act of measuring their properties. 

 

  

Figure 1. Left: projection and interactive touchscreen installation where a planet system and the Bohr’s atom 
are shown in parallel as examples of continuous and discrete, classic and quantum systems. Right, Scenic pro-
jection about the universe evolution and Resonance Cavity from the INFN National Laboratories of Frascati.  

The fourth stage, Paradoxes 1,2,5 spans and surpasses the 20th century, recounting the debate be-
tween the great physicists Albert Einstein, Niels Bohr, Erwin Schrödinger and Werner Heisenberg 
and the consequences it led to in scientific research and society. Synthetizing this debate, pioneer-
ing experiments from the 1970s take us into the new millennium, up to the Nobel Prize in Physics 
in 2022, paving the way for quantum technologies, from cryptography to quantum computers1,6. 
How can reality exist in superposed states and be described in probabilistic terms? How can par-
ticle properties only be real once they are measured? Precisely the inherent probability and un-
certainty of the quantum world that hold unimaginable possibilities for advances in knowledge 
and technology, which exploit and control precisely the bizarre quantum behavior.  
The question that introduces the last stage of the exhibition, Cosmos (Fig. 2, right), closes a circle 
and brings us back to the macrocosm: if quantum mechanics has proved to be a correct and com-
plete description of reality, what about the universe? How quantum is the cosmos? Past and cur-
rent experiments, in which INFN is an important player in international collaborations, bring us 
ever closer to that starting moment, the Big Bang. Quantum mechanics is still the primary driving 
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force behind phenomena on which our very existence depends, such as thermonuclear fusion in 
stars, and its macroscopic manifestations are now more than well-established. But it remains a 
mystery how quantum mechanics coexists with the other grand theory that changed our perception 
of the universe forever, Albert Einstein's general relativity. The exhibition ends with an evocative 
installation on black holes, which leave us with the open question about the relation between 
Quantum Mechanics and General Relativity, and a lenticular panel which summarize the fields in 
which quantum mechanics has brought or will bring about a revolution. 

1.2. An immersive experience 

A plurality of media was used to meet the needs of the different target audiences, secondary 
schools in particular, but the wide public that attends the museum too. Among interactive 
multimedia installations and scenic projections, the exhibition's narrative unfolds along its five 
stages flanking the immersive and experiential route with textual and visual narratives. Texts, 
explaining and metaphoric graphics and videos presents the key themes of each stage, while 
scientific instruments show the evolution of research methods and technologies.  From a four-
prism spectroscope from the 19th century to a quadrupole section of the HiLumi LHC (Large 
Hadron Collider), the future upgrade of LHC at CERN, scientific instruments from the past and 
today show the advancement of technology and research methods. The history and some aspects 
of Quantum Mechanics are deepened in the videos in each room, which translate the concepts into 
animations and graphics to aid understanding. Huge projections based on visual narration create 
evocative environments and tell crucial moments in the exhibition's journey through a story in 
images, graphics and animated sequences.   

  

Figure 2. Left, picture of the interactive installations about wavefunction superposition and wave-particle 
duality. Right, picture of the exhibition area dedicated to the crisis of classical physics; light spectra and 
photoelectric effect exhibits are in evidence. 
 

2. Evaluation  

To estimate the number of visitors, since the inauguration, visitors were counted using a 
counter positioned at the exhibition entrance and counting people who participated in the guided 
tours and workshops. To evaluate the rating and the efficacy for schools of the exhibition and 
collateral activities we proposed an open questionnaire, to understand the public reaction. The 
questionnaires were aimed at profiling the audience and assessing, in addition to the enjoyment 



P
o
S
(
I
C
H
E
P
2
0
2
4
)
1
1
6
9

Quantum: an exhibition about Quantum Mechanics F. Scianitti, C. Collà Ruvolo 

5 

of the exhibition and its individual parts, the achievement of the objectives of acquiring specific 
contents, and the whole story. Here, numbers of visitors and schools and preliminary results 
from the questionnaires collected over five months, from the January to June 2024, are 
proposed. Due to logistic limitations, the number of people who filled in the questionnaire is 
very low compared to the total number of visitors, the sample number being 89.  

2.1. Evaluation results 

The total number of visitors until mid-June 2024 is more than 100,000. We can compare this 
number to the total number of visitors of the exhibition previously set up in the same hall of the 
MUSE and it turns out to be 4 times higher. This denotes that the exhibition has attracted a very 
large number of people even though the subject matter is very hostile and quite far from the 
more typical contents for MUSE, which is more engaged in the natural sciences than in the 
physical sciences and typically aimed at a younger audience (families with children, primary 
and middle schools).  

The questionnaires show that 92% of the sample would recommend the exhibition and the 
degree of appreciation is high: in a score between 1 and 5, 44% rated the exhibition with '5' and 
40% with '4'. For most people, the exhibition was exciting and informative in equal measure. 
The 85% of the teachers believe that the exhibition can contribute to the teaching of science 
subjects and to the cultural reflection stimulated by the teaching of non-scientific subjects. In 
addition, they were asked whether they thought the exhibition could influence students' interest 
in scientific research, and 39% answered 'very' and 38% 'fairly', so overall the response was 
positive (Fig. 5 Left). 

  
Figure 3. Left: Teachers’ opinion about the effect of the exhibition on the students’ interest in scientific re-
search. Right: visitors’ appreciation of different elements in the exhibition.  

Of the exhibition elements (in-depth scientific videos, pop videos on the philosophical 
debate, immersive installations, touchscreen installations, texts, graphics, objects), the 
immersive and touchscreen installations were the most popular (Fig. 3, right). In addition, 
interactive installations were found to be easy to use and useful for understanding the more 
complex but fundamental concepts of Quantum Mechanics. Amphitheater videos on the 
philosophical debate and consequences of Quantum Mechanics were the least appreciated, but 
were nevertheless rated very positively, as 40% said they liked them a lot and 29% said they 
liked them quite a lot (Fig. 3, right). One possible reason for this result is that the set-up of these 
videos was not entirely adequate, as they were not very secluded: the videos, although with pop 
graphics and narration, have very complex content and last a total of 15 minutes; it would 
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probably have been a better choice to devote a quieter and more secluded space to their 
enjoyment. From the feedback gathered during the guided tours with teachers and students, 
there was a choral appreciation of the exhibition and the proposed educational activities. It was 
noted that the presence of the interactive multimedia installations was enjoyed by the whole 
class allowing for a change of pace during the visit and offering a light cue to deepen concepts, 
as well as enhancing the experience of the visit by creating an immersive environment.  

Conclusions 

The high number of visitors, 100,000 after six months (around 20.000 of which visited the 
exhibition with a guided tour), and the questionnaire results show that the proposed storytelling 
and language choices were attractive, appreciated and considered a very useful starting point for 
in-depth study on a personal or classroom level. 
The 92% of visitors would recommend the exhibition and the degree of appreciation is about 
84% (=> 4). For most people, the exhibition was exciting and informative in equal measure. The 
85% of the teachers believe that the exhibition can contribute to the teaching of science subjects. 
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