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Critical Questions
1. What are the benchmark physics measurement 

errors* as a function of calorimeter parameters B, R, 
NX0,Nlayer(ECAL),Radiator(HCAL),NΛ, Nlayer(HCAL), 
& HCAL pixel size?

2. What are the benchmark physics measurement 
errors as a function of VXD and tracker material, 
Nlayer(tracker), K0

S, Λ0 detection efficiency, and VXD
inner radius?

3. What are the physics benchmark measurements?
4. Is the Fast MC Simulation program sufficiently 

detailed to reliably estimate physics measurement 
errors?

* Error means statistical  systematic (Ecm, pol, lumi, alignment, calibration)⊕
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#1:  Physics Error vs Calorimeter 
Parameters

• Cannot directly vary B, R, etc. until full Calorimeter 
Simulation & Reco is more fully developed. 

• Physics error vs ΔEjet* can be calculated before full 
simulation and reco software is completed, 
however.  

• Try to parameterize detector response in terms of 
ΔEjet (+few more variables?) once full Calorimeter 
Simulation & Reco system is working.
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#2: Physics Error vs VXD, Tracker 
Parameters

• Bruce Schumm has software to parameterize 
tracker response, so fast MC simulation is 
straightforward.

• Can also study physics errors as a function of 
general curvature and multiple scattering 
parameters 

• Coordinate VXD studies with VXD working group
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#3:  Physics Benchmark Processes

M. Battaglia,  LCWS05 Benchmark Report:
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#3:  Physics Benchmark Processes

Draft Table of Benchmark Processes :
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#3:  Physics Benchmark Processes

Draft Short List of Benchmark Processes :
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#4:  Is Fast MC Sufficiently Detailed to 
Reliably Estimate Physics Meas. Errors?

• Most physics analyses before Snowmass will be 
done with the Fast MC.  However, these analyses 
will use reconstructed particle LCIO objects as 
input so that the same physics analysis software can 
be used for both the Fast and Full MC.

• Hope to do some physics analyses using the Full 
MC before Snowmass so that we can evaluate the 
quality of the Fast MC simulation.   This will be an 
iterative process where the Fast MC program is 
continually improved.
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Simulation Tools

TOOL In Hand ?

MC Programs for Generating Physics Events Yes

MC Data Sets of all SM processes at Ecm=350, 500, 
1000 GeV 

NLC-Yes
ILC - No

Fast Detector MC with Reco Particle LCIO output TESLA -Yes
SID - No
LDC – No
GLD - No

Full Detector MC with Reco Particle LCIO output TESLA -Yes
SID - No
LDC – No
GLD - No

0, ,  impact params, charge,  id( , , , , ) & errorsLE p e Kμ π γ− − +
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Products Delivered by the Beginning 
of Snowmass

• 1 ab-1 MC Data Sets of  all SM processes at Ecm=350, 500, 1000 GeV assuming 
nominal ILC machine parameters

• Fast SiD Detector MC with reco particle LCIO output
• Physics analysis software which uses reco particle LCIO as input and which 

produces as output the measurement error (stat+sys) for the following physics 
benchmark processes:

– Cross section for e+e- ZH, ννH
– Higgs BR to bb, WW*
– Higgs self-coupling
– Selectron, neutralino mass from selectron pair production
– Chargino,  neutralino cross sec & masses from focus point gaugino production
– Ecm , lumi spectrum from Bhabhas & mu-pairs

• Software to parameterize calorimeter detector response in terms of ΔΕjet , ….
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#2: Physics Error vs Tracker Parameters

• What tracker parameters should the benchmarking 
be varying? 

• How should tracker parameter variation be 
incorporated into the Fast MC?
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• What is the status of the Fast MC simulation of the 
tracker?

• Can we get a parameterization of K0
S, Λ0 detection 

efficiency vs. pion polar angle/momentum ?
• Would it be useful to have a parameterization of 

tracking efficiency vs. polar angle/momentum ?
• Other effects?

#4:  Is Fast MC Sufficiently Detailed to 
Reliably Estimate Physics Meas. Errors?
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