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Introduction 
Aim:  
To develop one strategy to search for H^{+/-} at the LHeC & FCC-eh . 
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Questions:  
(1) Current LHC status & HL-LHC projection ? 
 
(2) Signal production at ep colliders ? 
-> ZW-fusion: p e- > j e- H+; j e- H-, j ve H- 
-> Considering W&Z decays, which final state is most sensitive ? 
 
(3) Dominant background processes at ep colliders ? 
-> Diboson ZW production: p e- > j e- z w+, j e- z w-, j ve z w- 
 
(4) How to perform analysis at ep colliders ? 
-> BDT analysis at detector level.    
 



Signal of H5+ 
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Using MadGraph to generate 
 
Signal: 
“define p = g u c d s u~ c~ d~ s~ 
define j = g u c d s u~ c~ d~ s~ 
define l+ = e+ mu+ 
define l- = e- mu- 
 
import model GM_input3_UFO 
generate p e- > j e- H5p / H3z H3p, 
(H5p > z w+, z > l+ l-, w+ > j j) ” 

The final state: 1 e- + 1 j + 1 Z(-> l+ l-) + 1 W+(-> j j) 



Background of of H5+ 
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Using MadGraph to generate 
 
Signal: 
“import model sm 
define p = g u c d s u~ c~ d~ s~ 
define j = g u c d s u~ c~ d~ s~ 
define l+ = e+ mu+ 
define l- = e- mu- 
 
generate p e- > j e- z w+, z > l+ l-, w+ > j j 
add process  p e- > j e- z w-, z > l+ l-, w- > j j 
add process  p e- > j e- z z, z > l+ l-, z > j j  ” 

The final state: 1 e- + 1 j + 1 Z(-> l+ l-) + 1 V(-> j j) 



Background 
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Background 
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Signal of H5- 
Using MadGraph to generate 
 
Signal: 
“import model GM_input3_UFO 
generate p e- > H5p~ all  all ” 
 
If H3p~, H3z are heavy,  
Production via WZ-fusion. 
The final state: 1 � + 1 j + 1 H- 
 
Production via ZW-fusion. 
The final state: 1 e- + 1 j + 1 H- 
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