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The problem
• Markovian MC implementing the QCD evolution equations

is basic ingredient of all QCD parton shower MCs

• Unconstrained Markovian, with kernels being an essential

input from QCD, can only be used for FSR (inefficient for

ISR)

• A remedy is the “backward Markovian” of Sjostrand

(Phys.Lett. 157B, 1985)

• However, backward Markovian does not solve QCD

evolution eqs. It merely exploits their solutions which come

from non-MC methods. Disadvantage?? Advantage??

• Is it possible to invent an efficient MC algorithm for
constrained Markovian providing own MC solutions for
QCD evolution eqs?

Constrained Markovian MC for QCD initial state PDF evolution – p.2/3



The problem
• Markovian MC implementing the QCD evolution equations

is basic ingredient of all QCD parton shower MCs

• Unconstrained Markovian, with kernels being an essential

input from QCD, can only be used for FSR (inefficient for

ISR)

• A remedy is the “backward Markovian” of Sjostrand

(Phys.Lett. 157B, 1985)

• However, backward Markovian does not solve QCD

evolution eqs. It merely exploits their solutions which come

from non-MC methods. Disadvantage?? Advantage??

• Is it possible to invent an efficient MC algorithm for
constrained Markovian providing own MC solutions for
QCD evolution eqs?

Constrained Markovian MC for QCD initial state PDF evolution – p.2/3



The problem
• Markovian MC implementing the QCD evolution equations

is basic ingredient of all QCD parton shower MCs

• Unconstrained Markovian, with kernels being an essential

input from QCD, can only be used for FSR (inefficient for ISR)

• A remedy is the “backward Markovian” of Sjostrand

(Phys.Lett. 157B, 1985)

• However, backward Markovian does not solve QCD

evolution eqs. It merely exploits their solutions which come

from non-MC methods. Disadvantage?? Advantage??

• Is it possible to invent an efficient MC algorithm for
constrained Markovian providing own MC solutions for
QCD evolution eqs?

Constrained Markovian MC for QCD initial state PDF evolution – p.2/3



The problem
• Markovian MC implementing the QCD evolution equations

is basic ingredient of all QCD parton shower MCs

• Unconstrained Markovian, with kernels being an essential

input from QCD, can only be used for FSR (inefficient for ISR)

• A remedy is the “backward Markovian” of Sjostrand

(Phys.Lett. 157B, 1985)

• However, backward Markovian does not solve QCD

evolution eqs. It merely exploits their solutions which come

from non-MC methods. Disadvantage?? Advantage??

• Is it possible to invent an efficient MC algorithm for
constrained Markovian providing own MC solutions for
QCD evolution eqs?

Constrained Markovian MC for QCD initial state PDF evolution – p.2/3



The problem
• Markovian MC implementing the QCD evolution equations

is basic ingredient of all QCD parton shower MCs

• Unconstrained Markovian, with kernels being an essential

input from QCD, can only be used for FSR (inefficient for ISR)

• A remedy is the “backward Markovian” of Sjostrand

(Phys.Lett. 157B, 1985)

• However, backward Markovian does not solve QCD

evolution eqs. It merely exploits their solutions which come

from non-MC methods. Disadvantage?? Advantage??

• Is it possible to invent an efficient MC algorithm for
constrained Markovian providing own MC solutions for
QCD evolution eqs?

Constrained Markovian MC for QCD initial state PDF evolution – p.2/3



The solution
• We claim that we have found a class of solutions of the

above long-standing problem

• In the introductory exercise Markovian MC EvolMC was

found to agree with QCDnum16 to within 0.2%,

see Acta Phys.Polon. B35 (2004)745

• Recently we have constructed the 1-st prototype of the

efficient constrained Markovian MC (solution IIB).

It agrees with EvolMC to within 0.2%

• Next step: Prototyping, testing and documenting the entire

family of constrained MC algorithms that we see

• Next-next step: looking for applications in the full scale

(4-momenta) parton shower MCs. Obvious candidates:

DY-type and DIS processes
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