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Introduction

Delphes is a C++ framework. The simulation includes a tracking 
system, embedded into a magnetic field, calorimeters and a muon 
system. 

· Track

· Calorimeter

· Particle-flow

https://cp3.irmp.ucl.ac.be/projects/delphes



● Modular C++ code  
                                                                                       
● Uses
    - ROOT classes
    - FastJet package 

● Input
    - Pythia/Herwig output (HepMC,STDHEP)
    - LHE (MadGraph/MadEvent)
    - ProMC

● Configuration file
    - Define geometry
    - Resolution/reconstruction/selection criteria
    - Output object collections

● Output
    - ROOT trees

● Delphes Card Module

   -Magnet

   -Track

   -Calorimeters

   -Electrons

   -Muons

   -Photons

   -Jet & MET

   -B-tagging /C-tagging

   -Tau-tagging 



MadGraph for ISR

ISR effect has been added to MG successfully, with checks done for e.g. e+e-> w+w- and Z H



Event display   

             display.C ”Calorimeters”change to”ECal,HCal”



Delphes Validation 
· Pythia8 Generate Events

output.hep file      

./DelphesHepMC cards/delphes_card_CEPC.tcl output.root output.hep



  Efficiency and Resolution Check

                                   Tracking efficiency for   ，，e



e
e 



# radius of the magnetic field coverage, in m
 set Radius 1.8
 # half-length of the magnetic field coverage, in m
 set HalfLength 2.35
 # magnetic field
 set Bz 3.5

CEPC：magnetic field

 CEPC：calorimeter cell

Delphes for CEPC

· CEPC Delphes Card

http://cepc.ihep.ac.cn/preCDR/main_preCDR.pdf



· CEPC Delphes Card

http://cepc.ihep.ac.cn/preCDR/main_preCDR.pdf



 Delphes compare with CEPC Full simulation                                   
                                                                                                                  Madgraph Generate Events                                        

                                                                                                                          resolution formula:

 Dimu Mass Check with Full Simulation



Delphes compare with CEPC Full simulation 
The latest resolution formula for muon



   Jet Reconstruction  

for CEPC, No ee beam effect

           ee_kt_algorithm

   

S. Catani, Y. L. Dokshitzer, M. Olsson, G. Turnock and B. R. Webber, 
Phys. Lett. B 269, 432 (1991)



ee_kt_algorithm for Jet Reconstruction:

       No defined ee_kt                                                     What to add



Reconstruction algorithm:

Resolution formula:

Delphes compare with CEPC Full simulation



Delphes compare with CEPC Full simulation



Delphes compare with CEPC Full simulation

full simulation fast simulation



Delphes compare with CEPC Full simulation (Under study)



Summary

· Delphes Module

· MadGraph for ISR
  
· Event display

· Pythia8 Generate Events

· Efficiency and Resolution Check

· Dimu Mass Check with Full Simulation

· Jet Reconstruction Check with Full Simulation

· Next to do

     · More delphes check with CEPC Full simulation

     · Tau: temporary from FCC
               
     · B-Tagging and fake rate:  from CEPC pre-study


