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Working Group on Rad. Corrections and MC 
Generators for Low Energies 

•  First	
  	
  mee)ng	
  in	
  Oct	
  2006	
  
•  14	
  mee)ngs	
  since	
  then	
  (2	
  mee)ngs/year)	
  
•  2	
  WG	
  coordinators	
  (H.	
  Czyz,	
  G.	
  Venanzoni)	
  
•  7	
  Subgroups	
  
•  One	
  report	
  in	
  2010:	
  

•  >60	
  par)cipants	
  	
  
•  13	
  differenct	
  countries	
  

•  Web	
  page:	
  

 

http://www.lnf.infn.it/wg/sighad/ 



Radio MonteCarlow WG page: www.lnf.infn.it/wg/sighad 



14	
  mee&ngs	
  (2	
  per	
  year	
  in	
  Spring/Fall,	
  star&ng	
  from	
  Oct	
  06)	
  :	
  

Novosibirsk 2011 
Liverpool 2010 

Trento 2013 Mainz 2012 

Frascati 2008 



The Subjects  covered: 

•  Monte Carlo generators for Luminosity 
•  Monte Carlo generators for e+e- into hadrons and 

leptons 
•  Monte Carlo generators for e+e- into hadrons and 

leptons plus photon (ISR) 
•  Monte Carlo generators for τ production and decays 
•  Hadronic Vacuum Polarization, Δαem(Z0) and (g-2)µ	



•  Gamma-gamma physics 
•  FSR models and Transition Form Factors 

Each of them has 2 convenors 



Not exaustive list 



Not exaustive list 



Not exaustive list 

EKHARA	
  



Dafne-2(?)	



~1% ~3-5% δσHAD ~7-15% ~6% 

Ultimate goal of σHAD: 1% up to J/ψ (Ψ(4s)?) 

  

BES3 

How to reach 1%  above 1 GeV? 



How to reach <1% on σHAD ? 
•  Improve experimental accuracy 

–  Systematic errors under control? 
•  Improve theory: 

–  RC? 
–  Modelling of hadron-photon interaction? 

•  Tuning comparison of MC generator very 
important: 
–  For luminosity this was done within our group; 
–  For ISR and scan still the situation is unsatisfactory, 

and we should try to improve it. 

 



Radiative corrections are important! 

! 

" bare =" dressed 1#$(s)
2(1+ CFSR )•  Unclear treatment of R.C. in old 

data.  

•  Reevaluation of RC leads to 

significant changes in recent data 

•  New data (CMD-2,SND, KLOE, 

Babar) paid more attention to : 

•  ISR 

•  Vacuum Polarization (VP) 

•  FSR 

•  A lot of work for theorists to 

provide accurate MC generators 

       (and for experimentalists to test  

it!) 
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-  ISR-Process calculated at NLO-level 
  PHOKHARA  generator 	


  (H.Czyż, A.Grzelińska, J.H.Kühn, G.Rodrigo, EPJC27,2003) 
	



   Precision: 0.5%	



Radiator-Function H(s,sp) (ISR): 

Radiative Corrections: 
i)  Bare Cross Section  
     divide by Vacuum Polarisation d(s)=(a(s)/a(0))2 

 è from F. Jegerlehner 

ii)  FSR 
    Cross section spp must be incl. for FSR 

for use in the dispersion integral of am 
  

    
 
 

 FSR corrections have to be taken into account 
    in the efficiency eval. (Acceptance, MTrk) and in 

the mapping sπ → sγ*	



 FSR contr. (sQED): 

Net effect of FSR is ca. 0.8% 	
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Vac. Pol. corr: 

Radiator: 

(H.Czyż, A.Grzelińska, J.H.Kühn, G.Rodrigo, EPJC33,2004) 

Radiative Corrections for ISR 



( ) (1 )
H bgN N

e e H
L

!
" #

+ $ $
% =

& & +
•  Luminosity L is measured using 
Bhabha scattering at large angles 

•  Efficiency ε is calculated via 
Monte Carlo + corrections for 
imperfect detector  

•  Radiative correction δ accounts 
for ISR effects only 

All modes except 2π 
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•  Ratio N(2π)/N(ee) is measured 
directly ⇒ detector inefficiencies 
are cancelled out 

•  Virtually no background 

•  Analysis does not rely on 
simulation 

•  Radiative corrections account for 
ISR and FSR effects 

•  Formfactor is measured to 
better precision than L 

2π 

ISR+FSR 

ISR+FSR+VP 

Radiative corrections for energy scan:  



Report from RMCWG: a common effort for RC 
and Monte Carlo tools 

60 participants, 13 countries  

Eur. Phys. J. C. Volume 66, Issue 
3 (2010), Page 585 



Eur. Phys. J. C. 
Volume 66, Issue 3 
(2010), Page 585 

RMCWG Report 



“Tuned” comparisons are essential! 



Example: 



































From H. Czyz: 





Using realistic cuts: 











Conclusion: RMCWG 

•  It’s an informal room and a  valuable platform to exchange ideas 
•  It has been enriched of new subjects (and people) during the years 
•  Meetings with theorists and experimentalists sitting together.  A 

first report in 2010. Maybe a new Report will be done  next year. 
•  A good example to follow: 

•  Use tuned comparison 
•  Whenever possible avoid patched MC 
•  A common effort also from your group?à Report? 

•  Participation and contribution from other peoples/experimental 
groups/subjects are welcome  

 

http://www.lnf.infn.it/wg/sighad/ 

Next meeting most likely next March in Mainz 

If you are interested, please contact me (Graziano.Venanzoni@lnf.infn.it)  
or Henryk Czyz (czyz@us.edu.pl) 


