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Purpose 
of 2-fermion process study

´ Precise measurements of 
electroweak processes at the 
ILC will provide unique 
opportunities to explore new 
physics beyond the standard 
model.
´ (Traditional ) Z’ models

(SSM, ALR, E6)
´correction by EWIMP

(electroweakinos)
´Z’ with gauge Higgs unification
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´ ATLAS

´ Z′ →bb: 1,5  TeV

´ CMS

´ Z′ → bb : 1.7  TeV
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´ Studies at √s = 500 GeV or more energy exist.
´The result is made without full simulation.
´No result  at √s = 250 GeV
´We need to study by precise simulation and 
√s = 250 GeV         (as soon as possible..)

Z’ models



Simulation condition 
´ DBD ILD detector geometry : ild-v1-05
´ ILCSoft Version  : v01-16-02-p1
´ Using H-20 scenario at 250 GeV

´ Polarization : |P(e- )| = 80%, |P(e+ )| = 30%

´ e-
L e+

R and e-
R e+

L results are treated 
independently to investigate the deviation to SM

Total Luminosity e-
L e+

R e-
R e+

L

2000 fb-1 900 fb-1 900 fb-1
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ee -> bb
Charge ID
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• Condition(条件)A : Difference of Sum of vertex charge
• Condition (条件)B：Difference of first vertex charge
• Condition (条件)C： Difference of jet charge



Event Selection
(ee -> bb)
´ Selection 2 jet -> Charge ID

´ btag (max) > 0.8 , btag (min) > 0.5

´ Select back-to-back event
´ |cosθjet1 +  cosθjet2 | < 0.2

´ Energy sum > 230 GeV
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btag(max) btag(min)

Red: bb
blue: 2f bkg.
green: 4f bkg.



Event Selection
(ee -> cc)
´ Selection 2 jet -> Charge ID

´ ctag (max) > 0.8 , ctag (min) > 0.5

´ Select back-to-back event
´ |cosθjet1 + cosθjet2 | < 0.2

´ Energy sum > 230 GeV
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ctag(max) ctag(min)

Red: cc
blue: 2f bkg.
green: 4f bkg.



Cut Table
(ee -> qq (q= b,c))
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cosθ distribution

´ スクリーンショット 2018-02-03 10.19.11.png
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Red: signal
Blue: signal (Charge ID failed)
Green: Back ground
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Z’ model (SSM,E6)
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considered :
Charge ID effciency



Summary

´ Fermion pair productions are sensitive to new contact 
interactions or a new heavy gauge boson. 

´ We use e+ e- -> qq process in 250 GeV to investigate 
the possibility to find the Z’ models.

´ Z’ models bigger than LHC limit can be discovered in 
the cosθ distributuon. 

´ Improve Charge ID effciency
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