
UPDATE ON PREDICTIONS FOR YEARLY INTEGRATED LUMINOSITY 
FOR HL-LHC BASED ON EXPECTED MACHINE AVAILABILITY 
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 Monte Carlo model was used to make predictions of 
integrated luminosity based on the definition of the 
following possible operational scenarios: 

1. Extension of 2012 fault distributions to Post-LS1 
operation 

 
2. Impact of UFOs at 6.5/7 TeV 
3. Impact of increased BLM thresholds and Beam-

Induced Quenches (BIQ) 
4. Impact of LS1 mitigations regarding SEUs 
5. Combination of scenarios 3 and 4 
The simulation results are summarized in Table 1.  
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The results show that the goal of 250-300 fb-1 is very 
ambitious based on the currently achieved LHC 
availability. It has to be noted that these scenarios are 
based on the current understanding of the machine and 
related faults. HL-LHC will require the introduction of 
new systems (e.g. crab cavities) bringing possibly new 
failure modes which require time and experience to be 
efficiently managed. 

In order to further address these questions, a sensitivity 
analysis to the average fault time and machine failure rate 
was carried out (Fig. 2). It can be seen that, assuming 
current stable beams distributions, a major reduction of 
average fault time and machine failure rate is necessary to 
reach 250-300 fb-1 per year. 
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Achievable integrated luminosity per year for 

HL-LHC depending on Machine failure rate and average 
fault time  
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 purely theoretical values, as such 

optimization (e.g. for scenario 3) can be performed only 
after measuring fault distributions that occurred during 
the run. Every time a fault occurs during operation, the 
optimum working point in terms of ideal fill length would 
change. The fill length becomes longer with increasing 
fault times, as could be assumed intuitively. It is also 
worth noting that ideal fill lengths range from ~8.5 
(scenario 1) to ~ 11 hours (scenario 3), not far from what 

was done in 2012 (the average fill length for fills dumped 
by operators was 9.64 h).  

This approach can be useful in defining the goals in 
terms of availability which have to be met in order to 
reach 250-300 fb-1 per year. For example, considering a 
machine failure rate of 50% and an average fault time of 
5 h would lead to 290 fb-1 assuming optimized fill 
lengths. 
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