
S. Jadach, M. Chrząszcz, FCC physics meeting, October 18th,  2021 1

KKMCee for FCCee (BES)

Stanisław Jadach, Marcin Chrząszcz

October 18th, 2021Physics Performance meeting, CERN



S. Jadach, M. Chrząszcz, FCC physics meeting, October 18th,  2021 2

• KKMC status Oct. 2019 (FCC software meeting) 
https://nz42.ifj.edu.pl/_media/user/jadach/main/talks/2019-10-04-cern-fccsoftware.pdf 

• KKMCee where we are now in 2021 

• More on BES = beam energy spread

OUTLINE
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http://192.245.169.66:8000/FCCeeMC/wiki/kkmc

https://twiki.cern.ch/twiki/bin/view/FCC/FccGenerators
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Version 4.24 (2017) tested/run under Centos7 and Ubuntu16
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TAUOLA is an important part of  KKMC

https://twiki.cern.ch/twiki/bin/view/FCC/FccGenerators

PHOTOS is inside
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Recent developments in KKMC

• Upgrade of DIZET electroweak library, hadronic VP routine,  
more steering parameters for manipulating EW corrections. 

• Upgrade of TAUOLA library. 

• Output LHE event record. 

• Upgraded F77 code including BES is now available on GitHub. 

• Complete and well tested version of KKMCee entirely in C++  
(except DIZET and TAUOLA) is there on GitHub but not published yet. 

More on GitHub repository:  
https://github.com/KrakowHEPSoft/KKMCee
The current version:  
https://github.com/KrakowHEPSoft/KKMCee/releases/tag/v4.32.01

https://github.com/KrakowHEPSoft/KKMCee
https://github.com/KrakowHEPSoft/KKMCee/releases/tag/v4.32.01
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More on BES

• Generally one may include BES inside the MC event generator or outside. 
• Second method in principle is easy, just generate beam energies  and ,  

run MC at the reduced CM energy  and boost events to LAB. 
• (Patrick has provided compact algorithm for generating  and  according to 

correlated double-gaussian distribution of FCCee.) 
• In practice it does not work like above, because most of MCs memorise   

and internal variables dependent on . Cannot change  event per event:( 
• One may apply workaround proposed by Patrick Janot:  

Using an additional MC create look-up tables of correction due to (small) change 
of   for the total cross section and/or for other important observables. 
Next proceed as before, correcting MC events with the weight from tables. 

• There will be always some other distributions which will be not corrected:( 
• The only perfect solution is to include generation of   and  as any other 

variables in the MC algorithm of the event generator.  
• This is presently implemented in KKMCee.
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BES distribution in KKMCee
• In KKMC there is since long an option of the variable beam energies  

due to beamstrahlung (BST) distributions of ILC. 
• BST distributions reside  in the 3-dimensional integrand of FOAM,  

along with the total energy loss due to initial state radiation ISR. 
• Recently BES spectrum from Patrick Janot has been added as another 

new option in KKMCee in the same FOAM integrand. 
• Example of the input data activating BES  
ffbench/Mu/Mu_input_1k_KeFix=4,   looks like below…



S. Jadach, M. Chrząszcz, FCC physics meeting, October 18th,  2021 9

BES in KKMCee

• Correlated double-Gaussian BES from Patrick Janot 
implemented in KKMCee:
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BES: technical point
• Correlated double-Gaussian BES from Patrick Janot is implemented twice in KKMCee, 

using two different methods — once using mapping invented by Patrick (KeyFix=3):

• and alternatively by providing FOAM with the distribution — mapping is done by FOAM (KeyFix=4).

• The resulting generated distribution is the same (providing proof/cross-check of the Patrick’s mapping :).
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• Complete code in C++ of KKMCee is already there in the non-
public repository on GitHub since a few months, 
waiting for publication… 

• It is interfaced with electroweak library DIZET 6.24 and 
TAUOLA, both in F77. 

• It reproduces exactly all classic benchmarks of KKMC from the 
1999 LEP workshop and from PRD63 (2000) article. 

• From the physics point of view it is identical with F77 version, 
but is planned as a starting point for the future development. 

• It is armed with LHE interface and includes BES of FCCee. 
• Complete documentation (CPC article) is urgently needed. 
• Repository to be be cleaned up of unused F77 source code.

C++ version of KKMCee
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• KKMC legacy code written F77 is alive and is available for 
FCCee related studies since long. 

• KKMCee in C++ is already there,  
to be documented and published. 

• Two web pages and public GitHub repository with the F77 
source codes and extensive documentation are available. 

• The ultimate future KKMCee version for the precision physics 
at FCCee is to be developed, starting from the C++ version.

Summary
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Reserve


