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Abstract

Passeport pour les deux infinis (”Passport for the two infinities”, in short Pass2i) is a French educational project
aiming at promoting the physics of the infinitely small (particle physics) and of the infinitely big (cosmology &
astrophysics) to high-school teachers and students. It is managed since 2009 by a small team of outreach experts
(physicists and engineers) from the CNRS and the CEA. The Pass2i cornerstone is a reversible book – where each
side explores one of the two infinities – and which is given for free to science high school teachers who request it,
thanks to the support of French funding agencies. The Pass2i non-profit association wants to be a bridge between
science and education: training sessions are organized for teachers, educational resources created and made available
for download on the Pass2i website http:///www.passeport2i.fr, and a quarterly e-letter published.
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1. The educational project

The French ”Passeport pour les deux infinis” (”Pass-
port to the two infinites”, in short Pass2i) project started
in early 2009 with a threefold goal. First, Raising the
public awareness of current basic science; then, show-
ing the growing connections between particle physics
and cosmology; finally, providing science and educa-
tion a forum of fruitful exchanges. The project was
developed by scientists (physicists and engineers from
CNRS and CEA) in association with science teachers.
Indeed, high-school teachers (and their students) are the
main target audience for Pass2i since the beginning of
the project, while secondary targets are the higher ed-
ucation and the general public. The idea was to pro-
vide teachers with a self-contained set of resources – in
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French – which they could use to introduce the notions
of ”modern science” (particle physics, astrophysics and
cosmology) which are at the frontier of the high-school
science curriculum. Physics teachers have various ed-
ucation background, ranging from chemistry to mathe-
matics. Therefore, they are not always comfortable with
physics areas they did not learn, or which look far from
the core of the curriculum. Yet, many of them are eager
to know more about these topics which struck a cord
in all audiences. They are also looking for ideas for
some new, more applied, courses which were recently
added to the curriculum and which focus on the scien-
tific approach. The stepping stone of the project is an
outreach book also called ”Passeport pour les deux in-
finis”. Targeting audiences with a high-school level in
science, it gives the reader a scientifically-valid intro-
duction of the physics of the ”infinitely small” and of
the ”infinitely large”. These two fields of basic science
are indeed more and more tightly connected, with com-
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Figure 1: Institutes and funding agencies which support the project ”Passeport pour les deux infinis”.

mon topics (matter-antimatter asymmetry in the Uni-
verse, search for new particles which could be compo-
nents of the dark matter, study of high-energy particle
collisions recreating conditions which existed shortly
after the Big-bang, etc.), often tackled by research teams
gathered in the same laboratories. Describing these top-
ics in the same book was a obvious choice: while the
distance scales are widely apart, the scales of energy in-
volved are close. The early ages of the Universe and vi-
olent astrophysical phenomena involve energies of mag-
nitude similar to those probed in particle physics. These
connections lead to the name of the project and to the
design of the book: reversible, with each half exploring
one field. Thanks to an agreement between French fund-
ing agencies – the CEA and its IRFU department, the
CNRS, the P2IO Laboratory of Excellence, the Paris-
Diderot university and the Paris-Meudon observatory:
see Fig. 1 – and the famous science editor Dunod, the
book, almost 200 pages-long, was published using four-
color process and sold in bookshops for a modest price
(15 euros). In return, a few thousands copies of the
”Passeport” were bought by the association and are be-
ing given for free to teachers who register on our web-
site: http:///www.passeport2i.fr. They also re-
ceive a quarterly electronic newsletter to distribute out-
reach and educational information – within Pass2i and
outside of it: Pass2i is one of the many education and
outreach projects currently ongoing in France. In ad-
dition, events are organized for teachers: training ses-
sions in institutes, virtual web conferences, etc. These
are more than simple courses: using various resources
among which the ”Passeport” book, participants are en-
couraged to prepare educational sheets which can then
used to teach a given topic. These documents are made
available for free on the Pass2i website so that other
teachers can download them, adapt them for their own
purpose and spread them over.

2. The book

The book ”Passeport pour les deux infinis” is based
on contributions from more than sixty experts coming
from the French scientific community – the CNRS, the
CEA and the Universities. Their articles were then

Figure 3: Cover of the second edition of reversible book ”Passeport
pour les deux infinis” (2013).

edited by a steering committee of six editors-in-chief
to give the book its unity and to make sure all foreseen
topics were properly covered. Both paths are organized
in the same way: all chapters are two-page long and in-
clude at least one picture or one educational plot. The
first chapters present the theoretical concepts of the sci-
ence field and are followed by several other ones, de-
scribing the actual experiments which explore it. While
the first part is common in outreach books, the second
one is rarely present. But it matches the initial goal to
bridge the gap between textbook science and today’s re-
search. This is the main reason why a second edition of
the book was published in September 2013, three years
after the first one: it includes the discovery of the Brout-
Englert-Higgs boson at the LHC and the first cosmolog-
ical results of the Planck satellite. The two parts of the
”Passeport” end with a glossary to help the reader un-
derstand scientific or technical terms. The book being
reversible, the two parts meet on a scale of distances
which ranges from 10−18 m (the smallest length cur-
rently probed by particle physics experiments) to 1026 m
(the size of the visible Universe). Figure 2 shows a typi-
cal chapter of the book: the rich iconography and the de-
tailed captions help understand the text. The structure in
short chapters enables a non-linear reading, inviting the
readers to hop on and off following their interests. Fig-
ure 3 shows the covers of the second edition (published
in 2013) of the book. In addition to the 4,500 copies of
the ”Passeport” bought thanks to the financial support
to the project and which are being given to the teachers
(about 3,000 have been distributed so far), more than
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Figure 2: Example of a chapter from the ”Passeport pour les deux infinis” book: ”how big a particle is?”.

7,000 copies have been sold in bookstores and 1,500
bought by the CERN. This shows that the book has been
well-received by French teachers and by the general au-
dience. Although it focuses primarily on experiments in
which the French scientific community is involved, we
think that translating it to another language (and in par-
ticular English) is feasible if a small team of motivated
people can be formed. What we are currently lacking
of are the financial resources needed to perform a first
draft translation, to find a foreign editor and to set the
ground for a new contract with the Dunod editor.

3. Conclusions

”Passeport pour les deux infinis” (e-mail contact:
contact@passeport2i.fr) is an innovative educational
and outreach project promoting particle physics, astro-
physics and cosmology to science high-school teachers
in France. The collaboration with the science editor
Dunod allowed us to produce a high-quality reversible
book, which is still the main entry point for teachers in
the project four years after its first release. This would
not have been possible without the support of several
institutes and agencies which provided us the financial
resources needed to make the project come true. The
royalties of the book are entirely reinvested by the as-
sociation and are mainly used to fund the shipping of
book copies and to print leaflets describing the project.

Finding the right balance between a non-profit project
like Pass2i and a private editor is not easy. The experi-
ence gained while collaborating with Dunod is available
for sharing with the whole education & outreach com-
munity. What is sure is that whether printed contents
or digital resources are produced, their quality must
be professional to ease their circulation within the tar-
get audience. And this kind of expertise is not com-
monly present in laboratories. Outsourcing the produc-
tion of outreach material is thus a natural solution – but
an expensive one. Alternatives should be sought for.
The Pass2i project is now a reference for French high-
school teachers willing to learn more about the ”physics
of the two infinities”. The main challenge ahead is to
keep it alive in the long term with limited resources
(both in terms of manpower and money), in particular
when we run short of free copies of the book. This
requires strengthening the range of education and out-
reach projects developed in parallel by the French sci-
entific community, so that anyone interested in knowing
more about these fields can find the best material suited
for its needs. Translating the book to other languages
remain a mid-term goal for the project.
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