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A warning:

I will not answer such question!

Which is indeed a very complex one, hiding behind it a number of other questions:

• How long will it take to reach the nominal peak luminosity?
• What will be the evolution of the peak luminosity during commissioning (and after)?
• How much machine-time will be taken for tuning to peak performance? 
• How stable would be the machine, once tuned?
• What will be the overall machine reliability?
• How many, and how long, will be the shut-down periods?
• What will be the physics run scenarios (variable energy, specific running conditions...)?

... And – I fear – I don‘t know the answer to a single one among them. 

However, I will attempt to give some hints, by using examples from the past, highlighting 
similarities and differences between CLIC and other past/existing/planned projects and, overall, 
trying to stimulate further reflections & studies.
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The ILC model (I)

From Barry’s talk:

• Luminosity  à ∫Ldt = 500 fb-1 in 4 years 

• Integrated luminosity was (rightly) considered a design requirement for ILC

• Let‘s see how this is linked to peak luminosity, and to commissioning ramp-up
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The ILC model (II)

∫Ldt → Lpeak × 1.1 107 sec /year

During “mature” operation period
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The ILC model (III)

• 1 year commissioning (not accounted for)

• 4 years of ramp up in performance (25%, 50%, 75% and 100% of the peak)

• Integrated luminosity during this period ≈ 500 fb-1

• Is it a reasonable model?• Is it a reasonable model?

• Can it be applied to CLIC?
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The LEP lesson (I)
Commissioning, ramp-up and nominal peak luminosity
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The LEP lesson (II)
Commissioning, ramp-up and nominal peak luminosity
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The LEP lesson (III)
Up-time, availability

Uptime:
4059 hours = 1.47 107 sec / year

Compared to 1.1 107 sec /year (ILC)
Additional factor 26% → 1.4 107 sec / year 

190 days 
(54%)

22 days 
(12%)
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The LEP lesson (IV)
Up-time, availability



R. Corsini  - CLIC 09,  14 October 2009CLIC Luminosity OverviewCLIC Luminosity Overview

The SLC lesson
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Another example: Tevatron
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Another example: Tevatron
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The CLIC upgrades scenario

1.E+35
Lu

m
in

os
ity

 (
cm

-2
 s

ec
-1

)

4th phase: luminosity increase 
3 TeV 
nominal parameters

2nd phase: 
luminosity increase 
500 GeV 
nominal parameters

CLIC 
nominalILC

1.E+33

1.E+34

0 1 2 3 4 5

Energy (TeV)

Lu
m

in
os

ity
 (

cm
-2

 s
ec

-1
)

1st phase: Initial operation 
500 GeV 
conservative parameters

3rd phase: 
0.5 to 3 TeV energy upgrade 
3 TeV 
conservative parameters

CLIC 
conservative



R. Corsini  - CLIC 09,  14 October 2009CLIC Luminosity OverviewCLIC Luminosity Overview

The CLIC upgrades scenario

Center-of-mass energy CLIC 500 GeV CLIC 3 TeV

Beam parameters Relaxed Nominal Relaxed Nominal

Accelerating structure 502 G

Total (Peak 1%) luminosity 8.8(5.8)·1033 2.3(1.4)·1034 7.3(3.5)·1033 5.9(2.0)·1034

Repetition rate (Hz) 50

Loaded accel. gradient MV/m 80 100

Main linac RF frequency GHz 12

Bunch charge109 6.8 3.72Bunch charge109 6.8 3.72

Bunch separation (ns) 0.5

Beam pulse duration (ns) 177 156

Beam power/beam MWatts 4.9 14

Hor./vert. norm. emitt (10-6/10-9) 7.5/40 4.8/25 7.5/40 0.66/20

Hor/Vert FF focusing (mm) 4/0.4 4 / 0.1 4/0.4 4 / 0.1

Hor./vert. IP beam size (nm) 248 / 5.7 202 / 2.3 101/3.3 40 / 1

Hadronic events/crossing at IP 0.07 0.19 0.28 2.7

Coherent pairs at IP 10 100 2.5 107 3.8 108

BDS length (km) 1.87 2.75

Total site length km 13.0 48.3

Wall plug to beam transfert eff 7.5% 6.8%

Total power consumption MW 129.4 415
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The “LHC lesson”
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Conclusions
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