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Event Generators and Theory  Formulae
for FCC-ee
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Present status

1. I have requested from the FCC-ee working groups a slide or two
on their present use and future needs for event generators

2. it is evident that we are not quite ready to answer this question 
-- the detailed work is only starting
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1. we generally assume that the experiment will be able to extract
PSEUDO-OBSERVABLES  

-- Z cross-sections, angular distributions, partial widths and asymmetries
-- W cross-sections and ratio  of branching ratios  partial widths
-- Higgs cross-sections with and without Z tag   partial& total widths

and branching ratios    
-- top pair production  parametric extraction of top mass, width, vertex 

corrections (QCD, Htt , etc.) 
-- tau branching ratios  weak couplings, QCD 

-- ee H (s-channel Higgs production) is also a tricky process
 This requires event generators which have a good description of the basics 

-- (multiple) initial state radiation, final state radiation, interference etc… 
-- exists for ee->ff (n)    

2.  and then theory/pheno will then proceed to link the pseudo-observables 
to more fundamental theory parameters (e.g. mixing with RH neutrinos, EFTs, etc)

-- note however that for such detailed fits, the experimenters have a better grasp of 
the statistical form of experimental systematic effects and their treatment
and will become involved at some point.

Theory  Experiment
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3. the other important aspect of detailed event generators is to allow a direct test of the 
theoretical prediction of  observable ‘real’ radiative effects

-- precision/sensitivity in the relationship between
pseudo-observables and cross-sections etc…   

-- multiphotons, interference effects etc…  
-- higher order lepton pair production,  
-- gluon splitting in heavy quarks and effect on Rb, Rc etc…. 

and understand in advance how well we could in principle perform these tests. 

4. it is in any case essential to have generators for all occurring final state topologies 
-- reweighting for matrix elements etc… is also possible.   

Theory  Experiment
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Feedback from the working groups

EW group

Heavy Flavour group

Higgs group

More feedback will be collected from the top, QCD, BSM groups etc… 
this is thus only a very limited sample
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EW  WG  (Z, W) Tenchini, Azzurri, Piccinini
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Stéphane MonteilHeavy Flavours, (b)
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Markus Klute
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Conclusions

1. The event generators and cross-section formulae are one of the most natural
places for the Experiment-theory interface

2. We have a legacy of event generators from LEP and some improvements

3. The FCC-ee experiment – theory connected work is only beginning
e.g. QED and E , E  determination with AFB

 (s) 

4. Moving soon to higher gear for the conceptual design of detectors!  
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ESPP 2020

Start exploring this step this week

<------ LHC      and      HL-LHC   operation -------->

FCC-ee

operation


