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DEDUCTOR is hardness ordered



Design goal

• The main goal is to have a structure that is adapted 
to a better treatment of color and spin.!

• This treatment is only partly implemented for now.



The shower state



Standard generators



Current DEDUCTOR



Other differences



Comparisons to PYTHIA

• A parton shower generator is quite complicated.!

• Thus we need some sanity checks.!

• For this, we compare to PYTHIA at the parton level 
for an 8 TeV LHC.!

• In DEDUCTOR, we use just leading color.!

• We do not expect exact agreement. Our parton 
distributions are different and default PYTHIA has a 
larger strong coupling.



Number of partons in a jet



Jet cross section



Drell-Yan PT distribution



Masses of initial state partons



Evolution of parton 
distribution functions
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Effect of modified evolution
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b-quark PT



Shower ordering variable



A consequence





Example of unordered kTs



A cut pomeron example





Comparison to data



CMS result
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Comparison to DEDUCTOR
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Color





The leading color (LC) 
approximation



The color suppression index



Practical application







Gap fraction



The gap fraction and color

Forward partons color!
connected to 
backwards partons

Forward partons color!
disconnected from 
backwards partons



LC Needs LC+ can be LC

gap survival probability low gap survival 
probability high



Gap fractions

• Color structure is important for gap survival probability.



Conclusion
• DEDUCTOR is designed to do a better job with color 

and spin compared to other shower generators.!

• Even with leading color and no spin, it has some 
novel features.!

• It appears to produce sensible results.!

• We are working on exploiting it.!

• It is available at



Conclusion, Outlook
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We need a formal proof that the 
perturbative sum of the cross section can 
be rearranged as a product.   

This is just a design of the parton shower and it make sense at LO level. As far as I know there is no 
formal definition even at leading order level.

Finite corrections

Parton shower

Hard state
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Bonus slides



Operator formalism



The shower state



Evolution

splitting no splitting



split

exponentiate the probability of not splitting

this is the 
Sudakov factor



How is this possible?



Interference graphs








