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LHC Genesis
• LHC made possible by size and 

diameter of LEP tunnel –decision 
in 1981

• Strategy for machine driven by 
CERN via Council

• “A theoretical consensus is 
emerging that new phenomena 
will be discovered at or below 1 
TeV. There is no consensus about 
the nature of these phenomena
but it is interesting that many of 
the ideas which have been 
suggested can be tested in 
experiments at an LHC. Although 
many, if not all, of these ideas will 
doubtless been discarded, 
disproved or established by the 
time an LHC is built, this 
demonstrates the potential 
virtues of such a machine”. 

Chris Llewellyn Smith 1984
• The LHC was proposed in 

competition with the SSC in the 
USA (20 TeV)

1984 1987



LHC Proposal – fast track in tandem with LEP

• 1987 proposal for 
16 TeV LHC above 
LEP by Carlo 
Rubbia

• Aim for approval 
in 1989 and 
operations in 
1995.

• We all got busy…

1990 1991



LHC vs SSC • SSC attempted to become 
an international project, 
but failed to give sufficient 
influence to partners. 
• Cost overruns. Cancelled 

by Congress in 1993. USA 
joined LHC in 1994
• Experimental R&D for LHC

Experiments began in 1990 
(DRDC).
• Council gave amber light in 

1991, and approval was 
gained in 1993-6 for LHC 
construction in one stage.
• UK was not always 

helpful…proposed 25% cut 
in CERN budget.

1991

Initial approval for two stage 
delivery, with lower initial 
energy. Fixed budget. CERN 
raised non-member-state funds 
to proceed in one stage.



Detector Collaborations start to form

• Evian 1992
• 11 UK institutes

involved in
EAGLE
collaboration

1992



Detector Expressions of Interest • Evian - 1992
• 4 EoIs for GPDs: 

ASCOT, EAGLE, CMS, 
L3P
• 2 Heavy Ion 
• 3 CP violation/B

physics
• 2 neutrino proposals

and several smaller
specialized 
measurements.



Letters of Intent
• CERN encouraged 

merger of EAGLE 
and ASCOT to 
form ATLAS
• 3 GDP LoIs in 

1992, approval 
for ATLAS and 
CMS to prepare 
Technical 
proposals in 1993
• UK PPC 

supportive (David 
Saxon)

UK PPC actively supporting 
UK involvement.



Cuts to budget began immediately!
• LHCC imposed 

staging and 
downgrading 
scenario requests 
in 1993 for “stage 
1” detectors. 
• Lots of physics

studies to
preserve essential 
capabilities in 
designs.



1994 - Technical proposals
• TPs prepared in 

1994, presented in 
1995.
• Approved in 1996
• Funding for

construction 
released in 1997
• TDRs needed for 

each component.
• Construction

complete in 2008.
The presentation of the TP 
at CERN for approval



Conclusions from Chris Lellewyn Smith:

Approval of the LHC depended on:
• a robust scientific case (exploration of a large new domain, with good 

reasons to expect discoveries); 
• uniqueness; 
• essentially unanimous support of the world’s particle physics community; 
• the technical success of CERN (throughout the approval process LEP was 

breaking records); and 
• being able to build the LHC without a budget increase (a real terms 

decrease was actually imposed).



Approval of future major particle physics projects will require 
• a robust scientific case; 
• major discoveries at the LHC (the Higgs qualifies, but something less 

expected would be a tremendous boon); 
• unanimous support of world’s particle physics community; 
• continued technical success of CERN; and 
• a ‘reasonable’ budget envelope.

• Llewellyn Smith C. 2015 Genesis of the Large Hadron Collider. Phil. Trans. R. Soc. A 
373: 20140037. http://dx.doi.org/10.1098/rsta.2014.0037 



Some comments:
• a robust scientific case is more difficult without a clear target for the energy 

range. 
• CERN has site advantage from infrastructure, neutral location, reputation and skill 

base.
• Now is not a good time to ask for large amounts of money. Don’t force a decision 

– you might not like what you get. 
• Build case, with good PR for public, science community and decision-makers.
• Bring politicians solutions not problems. Understand their policies.
• Officials, CSAs, learned Societies can all make the case.
• Other scientists have other priorities – need them to be at least neutral.
• The Treasury Catch-22: “if your work is excellent it doesn’t need more money. If it 

is not excellent, it doesn’t deserve more money.”
• Treasury will want to see value for money in their terms.


