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The anomalous Top-Higgs FCNC couplings
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Considering the FCNC Yukawa interactions in the effective field theory framework. 
The SM Lagrangian can be extended simply by allowing the following terms: 

After assuming the top quark decay width is dominated by the SM and 
neglecting the light quark mass, the branching ratio for t → qh is then given by 
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The signal

-
e e e

signal.I:  ep ν t hq bbq   
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signal.II:  e-p ν hb bbb 

 In our analysis, we only concentrate on t → uh mode 
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The background for signal.I

irreducible backgrounds:
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The background for signal.II

reducible backgrounds:
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The simulation

Simulation chain

Lagrangian 

FeynRules 

MadGraph 

Pythia  

Delphes 

ROOT-analysis 

Latest Delphes card 
for LHeC & FCC-eh 



The cross section without H bb decay
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The signal after basic cuts
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e e e

signal.I:  ep ν t hq bbq   
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signal.II:  e-p ν hb bbb 

k k0 0
T 0

1 2 1 2

p 20GeV,  |η |<10,  k =j,b,

ΔR(k ,k )>0.01,   k k =jj,j ,jb,bb,b



  7.97 fb at the LHeC 
64.27 fb at the FCC-eh 

tuhκ =0.1

  0.64 fb at the LHeC 
3.084 fb at the FCC-eh 



The distribution for signal.I
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The distribution for signal.II
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The cut flow dependence for signal.I
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signal.I:  ep ν t hq bbq   
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The cut flow dependence for signal.II
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The discovery potential
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LHC tt Wb+qh b+ q 
14TeV 3000 fb-1 3   Br(t uh) 0.23%

 


 
 

LHC tt wb+qh b+ /bbq 
8TeV ATLAS(CMS) 20.3(19.7) fb-1   
Br(t uh) 0.45(0.55)%

  

 

10% systematic uncertainty



We check that the ratio does not change
no metter you are considering 1 , 2 , 3  or 5 .

We conclude that the discovery potential reduce
3.2%(22%) if the electron beam change from 
60 GeV to 50(40) GeV for

   

 7 TeV LHeC.

The dependence on electron beam at 7TeV LHeC

3.2%

22%



We check that the ratio does not change
no metter you are considering 1 , 2 , 3  or 5 .

We conclude that the discovery potential reduce
7.5%(20.5%) if the electron beam change from 
60 GeV to 50(40) GeV f

   

or 50 TeV FCC-eh.

The dependence on electron beam at 50TeV FCC-eh

7.5%
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Conclusion
1. We investigate an updated analysis on searches for top-Higgs 

    FCNC Yukawa interactions through
-            signal.I :  e p ν t hq bbqe e e

            signal.II:  e-p ν hb bbbe e
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2. With 80% electron polarisation,  1 ab-1,  10%  δsys. uncertainty, 

    the 3  discovery significance limit on Br(t uh) are 

            0.23 10                            0.041 10
            7TeV

 

 
60GeV@LHeC     50TeV 60GeV@FCC-eh.

3. We give an estimate on how the sensitivity would change when we 

    reduce the elctron beam energy due to the cost reasons.

    Our conclusion is that the discovery potential reduce

3.2%(22.0%)     60 GeV to 50(40) GeV      7 TeV LHeC

7.5%(20.5%)     60 GeV to 50(40) GeV    50 TeV FCC-eh




