
QuickSim	  tuning	

T.	  Tanabe	  
2011.06.17	



motivation	

•  would	  like	  to	  update	  QuickSim	  detector	  model	  to	  match	  
ILD_00	  and	  ILD_01	  

•  current	  QuickSim	  tuning	  was	  done	  in	  2007	  
–  optimized	  for	  GLD	  detector	  geometry	  with	  PFA	  performance	  at	  

the	  time	  
–  conservative	  jet	  energy	  resolution	  40%/sqrt(E)	  

•  first,	  need	  to	  verify:	  
–  jet	  energy	  resolution	  
–  impact	  parameter	  resolution	  

•  for	  different	  detector	  configurations:	  
–  gld_v3.com,	  gld_v4.com,	  gld_v4p.com	  



jet	  energy	  resolution	

•  jet	  energy	  resolution	  is	  defined	  in	  terms	  of	  di-‐jet	  RMS90	  
values	  

•  generate	  Z-‐>qq	  events	  using	  physsim	  FFStudy	  generator	  
–  Ecm	  =	  90,	  200,	  360,	  500	  GeV	  
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|<0.7!Di-jet Energy, |cos

Ej	 RMS	 RMS90	 RMS90/sqrt(Ejj)	 JER	

45	 4.04	 2.09	 0.22	 0.0329	  +-‐	  0.0004	

100	 9.83	 3.68	 0.26	 0.0260	  +-‐	  0.0003	

180	 18.1	 5.54	 0.29	 0.0217	  +-‐	  0.0002	

250	 29.1	 6.93	 0.31	 0.0196	  +-‐	  0.0002	
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Ej	 RMS	 RMS90	 RMS90/sqrt(Ejj)	 JER	

45	 4.38	 2.35	 0.25	 0.0369	  +-‐	  0.0004	

100	 9.54	 4.12	 0.29	 0.0291	  +-‐	  0.0003	

180	 18.5	 6.30	 0.33	 0.0248	  +-‐	  0.0003	

250	 27.4	 7.90	 0.35	 0.0224	  +-‐	  0.0002	



gld_v3	
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Ej	 RMS	 RMS90	 RMS90/sqrt(Ejj)	 JER	

45	 4.12	 1.83	 0.19	 0.0288	  +-‐	  0.0003	

100	 9.16	 3.16	 0.22	 0.0223	  +-‐	  0.0002	

180	 18.3	 4.85	 0.26	 0.0191	  +-‐	  0.0002	

250	 25.0	 5.95	 0.27	 0.0168	  +-‐	  0.0002	



Physics Performance
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FIGURE 3.2-12. The jet energy resolution, defined as the α in σE/E = α
�

E/GeV, plotted versus cos θqq

for four different jet energies.

3.3 PHYSICS PERFORMANCE

The ILD detector performance has been evaluated for a number of physics processes. The
analyses, described below, all use the full simulation of ILD and full event reconstruction.
Jet finding is performed using the Durham algorithm[28] with the hadronic system being
forced into the appropriate number of jets for the event topology. The benchmark physics
analyses[24] are studied at

√
s = 250 GeV and

√
s = 500 GeV. Unless otherwise stated, the

results for
√

s = 250GeV (
√

s = 500GeV) correspond to an integrated luminosity of 250 fb−1

(500 fb−1) and a beam polarisation of P (e+, e−) = (+30 %,−80 %).

3.3.1 Higgs Boson mass

The precise determination of the properties of the Higgs boson is one of the main goals
of the ILC. Of particular importance are its mass, mH, the total production cross section,
σ(e+e− → HZ), and the Higgs branching ratios. Fits to current electroweak data[29] and
direct limits from searches at LEP and at the Tevatron favour a relatively low value for mH.
Studies of these measurements with ILD are described below. A data sample of 250 fb−1 at√

s = 250 GeV is assumed and mH is taken to be 120 GeV. For these values, the dominant
Higgs production process is Higgs-strahlung, e+e− → ZH.

The Higgs boson mass can be determined precisely from the distribution of the recoil
mass, mrecoil, in ZH → e+e−X and ZH → µ+µ−X events, where X represents the Higgs
decay products. The recoil mass is calculated from the reconstructed four-momentum of the
system recoiling against the Z. The µ+µ−X-channel yields the most precise measurement as
the e+e−X-channel suffers from larger experimental uncertainties due to bremsstrahlung from
the electrons and the larger background from Bhabha scattering events. The study[30, 31]
is performed for two electron/positron beam polarisations: P (e+, e−) = (−30 %,+80%) and
P (e+, e−) = (+30 %,−80 %). In the simulation, Gaussian beam energy spreads of 0.28 % and
0.18% are assumed for the incoming electron and positron beams respectively.

The first stage in the event selection is the identification of leptonically decaying Z bosons.
Candidate lepton tracks are required to be well-measured, removing tracks with large un-
certainties on the reconstructed momentum. Lepton identification is performed using the
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Ej	 RMS	 RMS90	 RMS90/sqrt(Ejj)	 JER	

45	 3.3	 2.4	 0.25	 0.0371	  +-‐	  0.0005	

100	 5.8	 4.1	 0.295	 0.0295	  +-‐	  0.0004	

180	 11.2	 7.5	 0.401	 0.0299	  +-‐	  0.0004	

250	 16.9	 11.1	 0.501	 0.0317	  +-‐	  0.0005	
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