
Karsten Buesser

Influence of Low-P Parametersets on ILD?

ILD-MDI Phonemeeting
12.11.2008



K. Buesser Low-P at ILD

ILC RDR Parameter Sets

Low-P Parameter Set:

 Half the number of bunches
 Less RF needed
 Luminosity recovered by

squeezing bunches harder
at the IP

 Beamstrahlung losses
larger (factor 2)

 Pair backgrounds larger
 Potential large cost savings!
 E. Paterson:

 ILC GDE studies for the Minimal Machine will take Low-P parameters into account
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Low-P Background Numbers

 Number of produced pairs per BX is ~2 times larger than at 
nominal ILC parameters (here w/o travelling focus)

3



K. Buesser Low-P at ILD

Impact on Subdetectors
 Total number of hits on vertex 

detector is 2.5 times larger than 
at nominal ILC parameters

 But the number of bunches per 
train is only half!

 Integrated backgrounds depend 
on integration times:
 full bunch train: background 

numbers per readout are 
roughly the same

 couple of bunches: integrated 
numbes scale with bunch 
distance times (370/480)

 but backgrounds per luminosity 
will stay at 2.5!

 What are the relevant numbers?
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Impact on Subdetectors

 Detectors which will be read out every BX will see more 
backgrounds. Example Beamcal:
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2 Gamma Veto in Beamcal
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Example: Stau Pair Production

 Analysis by V. Drugakov, shown at LCWS2006:

7



K. Buesser Low-P at ILD

Dilution of Luminosity Spectrum
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Impact on Physics

 Example Higgs Recoil Mass:

 Example top threshold scan:
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Travelling Focus Concept

 Idea:
 Arrange for finite chromaticity at the IP
 Create z-correlated energy spread along the bunch

 Beats the hourglass effect at the IP, increases luminosity!
 Could help to ease the effects of the Low-P parameters by 

allowing for larger bunch length
 Needs more studies  
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Travelling Focus Concept
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The arrow shows position of focus for the read 

beam during travelling focus collision 
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Low-P and Travelling Focus

 Preliminary study (A. Seryi):
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Summary and Questions

 Low-P parameter set will give ~2 times more backgrounds per BX
 Integrated number of backgrounds depends on integration times
 Subdetectors read out per BX will not benefit from increased bunch 

spacing
 Clear problem for the forward calorimeters
 Anywhere else? Background tolerances are usually larger than 

factor of 2
 Diluted Luminosity Spectrum has impact on physics!

 Could be recovered by longer running times
 Travelling focus concept might improve Low-P

 But if this is true, then the travelling focus could be applied to the 
nominal ILC parameters and should give a luminosity increase by a 
factor of 2 without major drawbacks (background)

 GDE will study the Minimal Machine and Low-P seems to be 
attractive for cost saving reasons

 Big question: what is the gain in physics reach worth?
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