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 A Brief History

 1992   Collaborations formed
 1997   Construction of components started
 2003   ATLAS Cavern available
 2008   First beam (“Big-Bang Day”)
 2009   First collisions
 2010+ Collisions and physics at high energy!

    We expect to continue to ~2035

(2014)

2040+
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Global 
collaborations

ATLAS: 178 
institutions from 

38 countries
2900 scientific 

authors, 
including 1000 

students

(2014)

+UAE, Hong Kong
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10 Sep 2008 “Big Bang Day”10 Sep 2008 “Big Bang Day”
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20 Nov 200920 Nov 2009
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CMS, √CMS, √s=2.36 TeVs=2.36 TeV
14 Dec 200914 Dec 2009
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2010: nearly all data 
arrived at the end

Addressing the dual requirements
● Higher collision energy (“√s”)
● Greater number of collisions 

(integrated luminosity)

2010: Collisions at 7 TeV2010: Collisions at 7 TeV

1977

1974 1983
1960’s
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top quarks 
(discovered 1995)
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Searching for new processesSearching for new processes

Particles or interactions which are too 
high mass, or too weakly coupled, to 
have been seen before

Every step in energy and luminosity 
gives us more reach

Broad types of search

● topological searches looking for 
new/anomalous event signatures

● model-driven searches (e.g. 
supersymmetry: SUSY)

● and many in-between (e.g. some dark 
matter searches)



 13

Two very high energy jets of 
hadrons in this event, plus a 

third lower energy jet

The two jets together have a 
mass of 3.1 TeV

No previous collider could 
get close to these energies
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Observation of jet quenchingObservation of jet quenching

LHC also collides lead (Pb) nuclei
● Forms a region of hot dense matter – 

quark-gluon plasma

First LHC Pb+Pb collisions in 2010: saw 
immediately the new phenomenon of “jet 
quenching”

● High-energy quark or gluon travelling far 
through the hot dense matter loses energy

● “One-sided” jet events

While not “conventional” Beyond-the-Standard 
Model new physics, this was a new physical 
phenomenon
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Reschedule?Reschedule?

LHC in 2010 had ramped up peak 
luminosity quite gradually

But at the end of the year it was running 
very well

Meanwhile, the Tevatron was running 
well… competition focussed minds

Should we shut LHC down for a year in 
2012, as then planned?
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Reschedule?Reschedule?

Many factors went into decision
● LHC performance
● Tevatron competition for H
● Work programme in LS1 (to go 

to ~14 TeV)
● LS1 experiment programmes

This was a critical decision point
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End 2011: the first new particle at the LHC!End 2011: the first new particle at the LHC!

A new excited particle state of bottomonium, the 
χb(3P), was found via a distinctive decay mode – 
a new hadron state
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End 2011: the first new particle of manyEnd 2011: the first new particle of many

Many more new hadrons 
discovered since then – 
a speciality particularly 
of LHCb

LHCb measures a vast 
range of properties of 
hadrons containing b 
and c quarks
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20122012

Evident at the end-of-2011 Jamboree 
that “an update” would have to be made 
by ICHEP

Much discussion in May/June about the 
nature of this – “stronger hints” / “very 
preliminary” seemed most likely

Tech stop + 
“difficult 
restart”



 23

  Four weeks in summer 2012Four weeks in summer 2012

DG,SP meeting

Final 
ICHEP data
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The lead-up to 4 July 2012...The lead-up to 4 July 2012...

20 June (Weds)

Meeting of CERN Director-General, Director of Research and Computing, and ATLAS 
and CMS Spokespersons, to discuss the preparations for the Higgs search update for 
ICHEP

21 June (Thu)

CERN Council meeting (21 and 22 June)
Press offices alerted to the likelihood of an “update seminar” in early July

22 June (Fri)

Collaborations informed that tentatively the update seminar would be in the morning 
of 4 July at CERN, as requested by Council
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  Four weeks in summer 2012Four weeks in summer 2012

DG,SP meeting

Seminar: 
9am CERN, 
5pm 
Melbourne
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The crazy days continued...The crazy days continued...

Thursday 28 June

Final approvals (in ATLAS), with full data-sample available

Earlier than for some other summer conferences – for results to be checked, 
checked, checked, talks to be updated and polished, and even for some of us to fly 
to Melbourne

Monday 2 July

Fermilab submitted their final H search results to the arXiv, held a seminar, and 
issued a press release
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TevatronTevatron
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  Four weeks in summer 2012Four weeks in summer 2012

Seminar: 
9am CERN, 
5pm 
Melbourne

(DGC: Geneva to Melbourne, 
6pm Mon – 6am Wed)

DG,SP meeting

Approvals (A)

Final data
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The opened boxes on 4 JulyThe opened boxes on 4 July
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More than a billion people 
saw the news on TV, on five 
thousand broadcasts on a 
thousand TV stations

Ten thousand news articles in 
a hundred countries
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Melbourne newspaper 
“The Age” 5 July
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From the new boson From the new boson 
to a Higgs bosonto a Higgs boson

By March 2013, we were 
pretty sure it was spin-0 not 
spin-2

Judged it was time to start 
admitting we had a Higgs 
boson!

But, then and now, not “the 
Standard Model Higgs boson”
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By March 2013, we were 
pretty sure it was spin-0 not 
spin-2

Judged it was time to start 
admitting we had a Higgs 
boson!

But, then and now, not “the 
Standard Model Higgs” boson

From the new boson to a From the new boson to a 
Higgs bosonHiggs boson
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Yukawa couplingsYukawa couplings A  further fundamental 
discovery in the scalar sector

Somehow we didn’t manage to get this one onto the front pages of newspapers! 
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A host of prizesA host of prizes
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Re-evaluating prioritiesRe-evaluating priorities
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Re-evaluating prioritiesRe-evaluating priorities

Also from the 
Update of the European Strategy for Particle Physics 2013
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US "P5" ReportUS "P5" Report

From the US (DOE/NSF) Particle Physics 
Projects Prioritization Panel (P5) report
Building for Discovery

P5’s First Science Driver
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US "P5" ReportUS "P5" Report

Recommendation 10 : Complete the LHC 
phase-1 upgrades and continue the strong 
collaboration in the LHC with the phase-2 
(HL-LHC) upgrades of the accelerator 
and both general-purpose experiments 
(ATLAS and CMS). The LHC upgrades 
constitute our highest-priority near-term 
large project.

From the US (DOE/NSF) Particle Physics 
Projects Prioritization Panel (P5) report
Building for Discovery
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Much wider cultural impactsMuch wider cultural impacts
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Much wider cultural impactsMuch wider cultural impacts
and politicaland political
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The impact of the discovery was immense

It is not every day that one
● Discovers a completely new type of particle
● Makes a step change in understanding of physical reality (well, the vacuum!)

It was hugely gratifying that the wider world shared in the excitement, and the  
feeling of progress for the knowledge of humanity

Even though it is ten years, the exploration of the scalar sector only just begun…

...and it was a wonderful privilege to be with many of you at the centre of it
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