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ECFA workshop(13-16 Nov.2003) Report 

● 185 participants(but only 3 from Japan!)

● many talks (I do not know how many)

– Higgs

– EW

– SUSY

– gamma gamma

– Top and QCD

– Tools for simulation study and Generator.

– Many talks on LC technology

– Rugby football game  France vs England 



Technical design etc.

pol. beam

 e-  80-90%  Optimistic?

 e+  60% is possible ⇒ but no motivation!!

Consider the reason why we need e+ pol.

polarimetry  0.5%→0.25%??

Branching ratio  ΔB(h→WW)/B(h→WW)=2.7% 

b tagging efficiency 
 private communication with DESY experimentalist 

b tagging efficiency is now 80-90 % !!



Generator
e+e- →6 fermions  #Feynman Diagrams≈ O( 10000)

e+e- → Zh → ZW+W- → ffffff (Mh ≧ 140GeV)

e+e- → tt-bar → bbW+W- → bbffff

e+e- → Zhh → ffbbbb (Mh ≦ 140 GeV)

Many packages by ECFA members

AMEGIC++,EFTT6F,LUSIFER,PHEGAS,SIXFAP,WHIZ
ARD,..

No ACFA results!!  LCGrace≠Full

We were starting the calculation of the full final 6 f 
processes.

Final 8 fermion was already starting!!

e+e- → t t-bar h →ffffffff



Final six fermion calculators



Loops

● Essential for the Precise measurement 

● e+e-→ννh,tth,Zhh One-loop EW cal.

– GRACE-loop by Boudjema et.al.

– FA and FC by Dittmaier et.al.

– FA and FC by You et.al.

● Japanese results and German results is in 
good agreement

● Chinese and our results has some 
discrepancy in high and low energy

2→3 one loop is under-controllable



GRACE-loop vs FA/FC



SUSY
SPA Project

European network of SUSY study

Determination of the SUSY parameters in the  effective 
Lagrangian at EW scale

Masses and parameters are related each other

Many choice of definitions,renormalization conditions, models and 
scenarios, etc. etc.

Different pieces done in different schemes and for different SUSY 
scenarios.

Converge to one standard?

SUSY Les Houches Accord

HDECAY,FEYNHIGGS,etc.→???





HIGGS

Self Coupling ⇒ 

Top Yukawa ⇒

MSSM

e+e-↢→ HA

Loop cal. 

THDM ⇒

NMSSM ⇒

Little Higgs ⇒

γγ→H



HIGGS

Self Coupling ⇒ Non!!  e+e- → ννhh

Top Yukawa ⇒ Sim. of e+e-→tth(No BG) A.Gay

MSSM

e+e-↢→ HA→bbbb,bbττ(500/800GeV)  A.Raspereza

Loop cal.  ⇒ New version of FeynHiggs  T.Hann

THDM ⇒ e+e-↢→ W+H- THDM/MSSM         O.Brein

NMSSM ⇒ LC vs LHC                   
D.Miller

Little Higgs ⇒Precise EW measurement 
               hhh coupling         J. Reuter

γγ→H                                Many 
talks



Remarks

Now ECFA can give more and more contributions to 
WWLC study.

What ACFA members can contribute?????

We have no time to discuss what we can do.

European Networks  
   Higgs,SUSY,QCD,EW,...

Asian Network??

Next ECFA workshop 
    Durham, UK, 16-19 Sept. 2004

When and Where Next to ACFA workshop in India?



LCGrace
- Event Generator for GLC -

Yoshiaki Yasui 

Yoshimasa Kurihara (KEK)
Akiya Miyamoto (KEK)

Satoru Yamashita (ICEPP,Univ.of Tokyo)
Y.Y.(KEK)

KEK Minami Tateya group       
ACFA Japan Higgs working group

Tools for ACFA(Japna) LC Physics Study 

Simulation study of the Higgs physics at LC 



ACFA Japan 
LC Physics Study group 

Higgs Physics

LCGrace

Top Physics

New Physics

? ? ,e-? ,e-e-

Luminosity study

We need tools for 
simulation study



Higgs Physics at GLC
Higgs Physics at GLC (e+e- collider)

GLC I (√s=500 GeV)

Single Higgs production  e+e- → Zh,ννh

Higgs mass and width 

tools for generator ⇒ GRACE,Grc4f,...

Energy Upgrade GLC II(TeV scale LC) 

Multi Higgs production 
   e+e- → Zhh,ννhh

 Higgs self coupling

Top Yukawa
   e+e- → tth

Heavy Higgs (MSSM,etc.)



Higgs Study
Priority  Physics at TeV LC (GLC II)

1.Higgs self coupling
 e+e-→Zhh,ννhh

2.Top Yukawa

3.Heavy Higgs, etc.

Precise study of 
Higgs sector

Theoretical calculation

Detector Level Simulation study

Basic Platform 
Parton level generator �  LCGrace



Basic Strategy of 
ACFA Japan Higgs studies 

1.Parton Generator (tree level ⇔ GRACE-loop)

GRACE System   Generator of Generators

Bases ⇒ Monte Carlo integration ⇒ Cross section

Spring ⇒ Events generator

LCGrace (package for LC physics study)

2.Hadronizer

Pythia (interface from Spring to Pythia6)

Herwig 

3.Simulator(JFS Quick Simulator→Full Sim)

4.Analysis (JFS root)



Parton generator for Higgs study
● Package based on the Grace system

Main Targets ⇒ Zhh,ννhh,tth
 Signal and Background processes 
    for the light Higgs (Mh≦140 GeV;h→bb)

e+e- →hhff→bbbbff 

e+e- →tth→bbffffh

We select typical diagrams 

Reconstruction of intermediate resonances

DECAY: Higgs by Pythia,  Z W γ by GRACE
Ex. full 12094 diagrams→ select 96 diagrams



LCGrace
Input Parameters

Beam polarization 

unpolarized,left and right handed e- beam

Beamstrahlung

Luminous and Yokoya-func.
ISR

QED Structure function in O(α2)

Command

 runBases “Process name” 
          ⇒ cross section and data files

 runSpring “Process name”
          ⇒ generate events “unweighted!!”



BS and ISR



Process ID and Name 
              LCGrace consist from 36 processes



Event and Background (By runBases)



Spring to Pythia interface

➢ Ex. e+e- → tth

• Process ID 1405

• Spring output

Event information

Les Houches accord

 ID          color     px               py               pz              E                mass          
 11 -1 0 0   0   0   0.000000000      0.000000000      499.5406301      499.5406301     0.5109990600E-03 
-11 -1 0 0   0   0   0.000000000      0.000000000     -498.8785341      498.8785341     0.5109990600E-03 
  5  1 1 2 301   0   41.12056912      154.2216149     -164.4307501      229.1967916      4.300000000     
 -5  1 1 2   0 301  -54.35215742     -99.73695046     -29.56412771      117.4484736      4.300000000    
  2  1 1 2 101   0   90.97351255      86.83345379     -50.28118897      135.4415988     0.5000000000E-02
 -1  1 1 2   0 101  -8.664723072      44.42591945      11.96362802      46.81739250     0.1000000000E-01
  3  1 1 2 201   0   7.593966843     -46.42994646      1.161168239      47.06131890     0.2000000000    
 -4  1 1 2   0 201  -73.12872730     -204.0589467      141.1014825      258.6454965      1.300000000    
 25  1 0 0   0   0  -3.542440722      64.74485552      90.71188404      163.8080923      120.0000000    



Sample events by JFS system

e+e- → tth

e+e-→ννhh



Mass reconstruction test

W mass top mass

Ex. e+e- →tth
     top → b+W  W→ff



SUMMARY

LCGrace (bases,spring)

Parton level generator for X+hh,tth production processes

Beam pol. + BS + ISR

Signal and Background for Mh≦140 GeV

final 6 fermions

Not Full Diagrams

Interface from Spring to Pythia

JSF Quick Simulator 

Ready to make analysis by ACFA members



Future Prospect
Simulation study and analysis 

Quick Sim. → Full Sim.   By Yamashita-san

Full final 6 fermions 

⇔LUSIFER, WHIZARD&MADGRAPH,...

Heavy Higgs Mh≧140GeV

h→W+W-→ffff

e+e-→Zhh→ZWWWW→ffffffffff !!!

Loops

GRACE-loop    e+e-→ννh,tth, Zhh 

Calculator done →  Generator


