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HL-LHC Planning  
Å The stated target of the European strategy set the overall framework ñEuropeôs 

top priority should be the exploitation of the full potential of the LHC, including the 

high-luminosity upgrade of the machine and detectors with a view to collecting 

ten times more data than in the initial design, by around 2030. This upgrade 

programme will also provide further exciting opportunities for the study of flavour 

physics and the quark-gluon plasma.ò ( Adopted by CERN Council May 2013, 

see http://council.web.cern.ch/council/en/EuropeanStrategy/esc-e-106.pdf). 

Å All 4 experiments, the accelerator and the theory community were represented at 

the October 2013 ECFA HL-LHC Experiments Workshop at Aix-les-Bains 

http://indico.cern.ch/conferenceDisplay.py?confId=252045  

Å The report from this to ECFA can be found at https://cds.cern.ch/record/1631032 

which focusses on the detector requirements and physics reach with 3000fb-1 

Å There were also presentations on accelerator upgrade preparations but these 

have been to some extent superseded  by more recent workshops: 
Å ñThe Review of LHC and Injector Upgrade Plans Workshopò from 29th to 31st  October at Archamps, 

France (RLUIP: https://indico.cern.ch/conferenceDisplay.py?ovw=True&confId=260492)  

Å ñThe 3rd Joint HiLumi LHC_LARP Annual Workshopò from 11th to 15th November at Daresbury 

(STFC) Laboratory, UK (https://indico.cern.ch/conferenceDisplay.py?ovw=True&confId=257368)  
 

  The next in the ECFA HL-LHC workshop is planned for 21st -23rd October 2014 
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Matter  

particles 

Force  

carriers  

HL-LHC (3000 fb-1): a true Higgs factory:  

Ç > 170M Higgs events produced  

Ç > 3M useful for precise measurements 

     (more than or similar to ILC/CLIC/TLEP) 

      LHC ggŸ H (50pb); e+e-Ÿ ZH (0.2-0.3pb) 

Aim to measure as many Higgs couplings to 

fermions and bosons as possible to really 

test if this is the SM Higgs or a pointer to 

the BSM physics we know has to exist    

Physics Studies 
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3000 fb-1 
B. Murray 



ttH production  

with H Ą ɔɔ 

Ç Gives direct access to Higgs-top 

     coupling (intriguing as top is heavy) 

Ç Todayôs sensitivity: 6xSM cross-section 

Ç With 3000 fb-1 expect  200 signal  

     events (S/B ~ 0.2) and > 5ů  

Ç Higgs-top coupling can be  

     measured to about 10% 

H Ąɛɛ 

Ç Gives direct access to Higgs couplings 

     to fermions of the second generation.  

Ç Todayôs sensitivity: 8xSM cross-section  

Ç With 3000 fb-1 expect 17000 signal events 

     (but: S/B ~ 0.3%) and ~ 7ů significance 

Ç Higgs-muon coupling can be  

     measured to about 10% 
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Physics Studies at Aix-les-Bains 

ttHĄZZ 

HĄZɔ 

Direct stop  

Ű Trigger threshold 

76 GeV  39 GeV  

Improvements in coupling 

ratios with HL-LHC.  

(Range depends on handling 

of systematics and theoretical 

uncertainties) 
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HŸŰŰ trigger threshold 

improvements with track 

trigger at L1 

NLO Cross-section calculations 

Vector boson anomalous couplings 

System mass 

probed so far 

1  TeV  
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2015 2016 2017 2018 2019
Q4 Q1 Q2

2020 2021
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q3 Q4

2022 2023 2024 2025 2026 2027 2028

Q1 Q2 Q3 Q4 Q1 Q2Q3 Q4 Q1 Q2 Q3 Q4Q1 Q2 Q3

Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4 Q1 Q2 Q1 Q2 Q3 Q4

2029 2030 2031 2032 2033 2034

Q3 Q4 Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4 Q1 Q2Q3 Q4

Q2 Q3 Q4 Q1 Q2 Q3

2035
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q4Q2 Q3 Q4 Q1 Q2 Q3Q4 Q1 Q2 Q3 Q4 Q1

Only EYETS (19 weeks)   (no Linac4 connection during Run2)  

LS2  starting in 2018 (July) 18 months + 3months BC (Beam Commissioning) 

LS3 LHC: starting in 2023 => 30 months + 3 BC 

 injectors: in 2024       => 13 months + 3 BC 

 

New LHC schedule beyond LS1 

Run 2 Run 3 

Run 4 

LS 2 

LS 3 

LS 4 LS 5 Run 5 

LHC schedule  approved by CERN management and LHC experiments spokespersons and technical coordinators 

Monday 2nd December 2013 
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Phase-0 Upgrades (now) Phase-I Upgrades 

Phase-II Upgrades 



The ATLAS Experiment 
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