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A very different socio-economic context



Challenges and opportunities

Future colliders generally a step up in scale, and thus cost & environmental impact 



• Large colliders are investments, not costs, with structural socioeconomic benefits that give countries 

and regions a competitive edge.

• Studying nature at the smallest scales is part of a programme of “blue-skies” exploration which, 

during the past century, has delivered the modern world.

• Particle physicists are developing cancer treatments that save thousands of lives.

• Accelerator science drives advanced light sources that allow thousands of users from a broad range of 

disciplines to address societal challenges.

• And advanced superconducting devices 



Societal impact: 
much more than widgets



“CERN accelerators have drawn a similar power 

for a period of 40 years despite their vastly increased 

scientific output:  from 1TWh for LEP2 to 1.2 TWh for 

the LHC and possibly 1.4 TWh at the HL-LHC.”

Large initial one-off costs of colliders can also be misleading:
FCC would provide a rich physics programme for >50 yr
(c.f. JWST, a $10B mission for 5-10 yr) 



Challenges and opportunities

Future colliders generally a step up in scale, and thus cost & environmental impact 

Beyond once-in-a-generation discoveries, progress in particle physics can seem highly technical to outsiders



(Snowmass Higgs Forum Report 2209.07510)

Hard to convey what further exploration of the smallest scales will bring … 

(arXiv:1905.03764v2) 

.. but it is the same narrative of fundamental exploration that ESA, NASA,.. have  



As “a fragment of vacuum” with the starkest of quantum numbers, the 
Higgs is connected most problematic sectors of the SM, to the evolution 
of the universe

• The electroweak phase transition and possible baryogenesis; 

• The existence of other, hidden sectors relevant to dark matter; 

• Fermion mass hierarchy (via Yukawa couplings - a new interaction); 

• Ultimate stability of the universe, e.g. via self-interaction;

• Fine tuning vs naturalness.

MEASUREMENTS of the Higgs boson’s couplings to other particles and the 
shape of its potential offer direct access to explore these mysteries.

Current picture of the Higgs is “fuzzy”
LHC & HL-LHC will take us far, but only future colliders can fully open 
potential new-physics vistas

https://cerncourier.com/electroweak-baryogenesis
https://cerncourier.com/a/through-the-higgs-portal/
https://cerncourier.com/a/the-origin-of-particle-masses/
https://cerncourier.com/the-higgs-and-the-fate-of-the-universe
https://cerncourier.com/a/naturalness-after-the-higgs/


Value of exploring the largest scales rarely questioned

Hans Peter Beck
https://cds.cern.ch/record/2846702



Linking the smallest and largest scales

• Particle physics and cosmology are increasingly overlapping, scientifically and 

technologically, offering fascinating science narratives and exciting opportunities.

• Collaborations growing. CERN & Einstein Telescope, CERN & SKA, CERN & Euclid, 

Fermilab & DESI, …

• Early-career particle physicists can look forward to working as one with astroparticle

physicists, cosmologists and others to reach the next level of understanding in 

fundamental physics – especially the dark universe 

And important to communicate our goals in the context of other curiosity-driven research that are easier to grasp, 
from exploring the depths of the oceans, extrasolar planets, consciousness,  …



Challenges and opportunities

Future colliders generally a step up in scale, and thus cost & environmental impact 

Beyond the discoveries of new particles, progress in particle physics can be highly technical to outsiders

No guarantee of what will be found



“The spirit of basic research is precisely to follow those paths
with unknown destinations; it’s how humanity reached the 

level of knowledge that sustains modern life. 
As particle physicists, as long as the aim is to answer nature’s 
outstanding mysteries, the path is worth following.” 

“We should all renew the enthusiasm that built the LHC, 
be outspoken about the profound ideas we explore, 
and embrace the journey that the discovery of the 
Higgs boson has opened.”



June 1960 

Prince Philip turned to his host, president of Council 
François de Rose, and asked:
“What have you got in mind for the future? Having 
built this machine, what next?” 

De Rose replied:
"Well, that's a big problem. We have a group who 
are investigating new principles of acceleration to 
see whether it is possible to go into higher energies 
than 25 GeV. But before we present a new project 
we will have to be absolutely sure that
if is feasible and that it is justified. For the moment 
we are going to work with the present 25 GeV 
machine to see what results we can get, because no 
one has ever explored what happens when you
bombard matter at such an energy. We do not 
really know whether we are going to discover 
anything new by going beyond 25 GeV.”

Different era: Another early issue likened the 120 million Swiss Franc cost of the PS to 
“10 cigarettes for each of the 220 million inhabitants of CERN’s 12 Member States”.



Challenges and opportunities

Future colliders generally a step up in scale, and thus cost & environmental impact 

Beyond the discoveries of new particles, progress in particle physics can be highly technical to outsiders

No guarantee of what will be found

Disunity and despondency within the field



April 2018
“The excitement of those days now seems a distant memory, 
replaced by a growing sense of disappointment at the lack of 
any major discovery thereafter.

While there are valid reasons to feel less than delighted by 
the null results of searches for physics beyond the Standard 
Model, this does not justify a mood of despondency.”
- Tim Gershon



March/April 2019

“Having ploughed through all the ‘easier’ questions for four centuries, very 
deep questions finally confront us: what are space and time? What is the 
origin and fate of our enormous universe? We are extremely fortunate to live 
in the era when human beings first get to meaningfully attack these questions.” 
…

“If the biggest excitement for you is a cross-section plot with a huge bump in it, 
possibly with a ticket to Stockholm attached, then, after the discovery of the 
Higgs, it makes perfect sense to take your ball and go home, since we can make 
no guarantees of this sort whatsoever. We’re in this business for the long haul of 
decades and centuries, and if you don’t have the stomach for it, you’d better do 
something else with your life!”
…

“I just can’t stand all the talk of being disappointed by seeing nothing but the 
Higgs; it’s completely backwards. I find that the physicists who worry about not 
being able to convince politicians are (more or less secretly) not able to 
convince themselves that it is worth building the next collider.”



CERN Courier, August 1964

Mervyn Hine of the CERN directorate for applied physics addressed ECFA’s “Summit program” 

for the construction in Europe of two projects -- a pair of intersecting storage rings (ISR, which 

would become the world’s first hadron collider) and a new proton accelerator of a very high 

energy “probably around 300 GeV”, which would be 10 times the size of the PS (and eventually 

renamed the SPS).

Hine estimated the total annual cost to be about 1100 million Swiss Francs by 1973, 

“in step with a minimum growth for total European science”, and concluded: 

“The scientific case for Europe’s continuing forcefully in high-energy physics 

is overwhelming; the equipment needed is technically feasible; the scientific 

manpower needed will be available; the money is trivial. 

Only conservatism or timidity will stop it.”



Public and outsiders 
-> Need simple messages (e.g. “Exploring the dark universe” , “A bigger bang”, ..) but aside from local audiences, 
not the time for a major comms push on future colliders – we have the LHC & HL-LHC to talk about, and the 
assurance that there is innate interest in exploring the universe 

Practical considerations - audiences and timing

“The absolute competence and dedication and hard work of those 
scientists and engineers was so refreshing compared to the crooks, 
bullies, liars and murderers that we write about every day… Perhaps 
people enjoyed reading about something positive, about people doing 
astounding work, about something far bigger than the world they 
normally encounter in the news.” -- Ian Sample, The Guardian 

Decision makers, industry leads, governments  
-> Large accelerator RIs are investments, not costs, with structural benefits that give countries and regions a 
competitive edge; Cheaper than space; Strong and growing scientific and technological links between HEP and 
other domains; Recruiter of bright young minds into STEM; …

HEP community 
-> A post-LHC collider is crucial for CERN and thus for the future of our field; Fascinating questions to explore, but 
how well is the physics case known?; need better communication – “in-reach” -- within the field, to wrench people 
out of sociological/historical silos so that they can communicate enthusiastically about all future colliders, 
bust self-defeatism and myths about cost and difficulty of future colliders, and regain the enthusiasm  
and confidence that built previous machines; if we can’t be enthusiastic we will never persuade others 





Additional slides



September 1970

“In June the CERN Council voted a million Swiss francs for detailed studies on the 

feasibility of installing the 300 GeV European accelerator alongside the present 

CERN Laboratory. These studies included a number of drillings on the proposed site 

in order to discover the quality and shape of the underlying stratum of molasse.”

April 1970
“The present impasse in the 300 GeV project 
is due to the difficulty of selecting a site. At 
the same time it is disturbing to the 
traditional unity of CERN that only half the 
Member States (Austria, Belgium, Federal 
Republic of Germany, France, Italy, 
Switzerland) have so far adopted a positive 
attitude towards the project. The new 
proposal could possibly resolve these 
difficulties. With a diameter of 1.8 km, the 
accelerator could be built not only on one of 
the five sites previously under discussion, but 
also on a site adjacent to CERN-Meyrin.”

July 1963
“ECFA recommends that 
high priority should 
be given to the construction 
in Europe of:
(a) a pair of storage rings 
for operation in 
association with 
the existing CERN 
proton synchrotron;
(b) a new proton accelerator 
of a very high energy 
(probably about 300 GeV)”



December 1978

“The idea proposed by Weinberg 

and Salam was to use the 'Higgs 

mechanism' to give the gauge 

particles their required mass. 

This can only be achieved at the 

expense of additional particles —

the Higgs bosons. No trace has 

ever been seen of such particles. 

The hope is that with LEP, physicists 

will have the tool to explore in depth 

the details of the symmetry breaking 

mechanism at the heart of weak 

interaction dynamics.” 

July/August 2019 
Herwig Schopper:
“The first proposal for LEP was initially refused 
by the CERN Council because it had a 30 km 
circumference and cost 1.4 billion Swiss Francs... 
The cost of LEP made some Member States hesitate 
because they were worried that it would eat too 
much into the resources of CERN and national projects.

After long discussions, Council said: yes, you build it, 
but do so within a constant budget. It seemed like an 
impossible task because the CERN budget had peaked 
before I took over and it was already in decline!” 



Input to 2020 ESPPU:

The International Particle Physics Outreach Group emphasises the strategic relevance of concerted, global 
outreach activities for future colliders: “The success of such endeavours depends greatly on the 
establishment of broad public support, as well as the commitment of key stakeholders and policymakers 
throughout Europe and the world”.

The European Particle Physics Communication Network / Interactions.org emphasise: 
• Fast pace of change in social media & speed of dissemination of good news, bad news and rumours;
• The need to maintain trust and transparency in an era where there appears to be a popular backlash against expert opinion;
• Timescales and costs: Proposals for major international particle-physics experiments are infrequent, and when they are 

proposed, they seem disproportionately expensive when compared to other science disciplines.

We are in a different communications era..

.. Especially after financial crash, covid and Ukraine


