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Z/W physics

● Measurement of WW threshold:   [P. Azzurri]

 

● Measurements in WW continuum: [P. Azzurri, G. Wilson]
W mass with ~2 MeV, precise W decay BRs
→ good control of ISR and final-state jet dynamics

● Need NLL and NNLL QED PDFs for simulation of QED 
radiation [S. Frixione]



  9 / 16

QCD S. Kluth



  10 / 16

QCD

● Non-perturbative aspects important for strong 
coupling determination [P. Nason]
→ new ideas to test and reconcile MC and analytic methods
→ move to higher cm energies to reduce NP QCD

● Definition of new observables to reduce NP QCD
[A. Banfi]
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Top M. Beneke

needed for Δmt < 40 MeV
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Techniques for EW calc.
● Challenge: many parameters (masses, kin. scales)

● Common approach: reduction of large # of integrals 
to small # of master integrals (IBP red.)       

    [T. Peraro, V. Sotnikov]

– Huge expressions when many scales/masses

– Partially overcome with finite-field methods (reconstruct analytical 
from numerical) and syzygies (find easily solvable relations)

– Or fully numerically...?

 
● Solve MIs with differential equations

– Special functions  [A. v. Manteuffel, S. Weinzierl]

– Numerical integration       [L. Chen]

– Series expansions     [N. Rana, M. Hidding, X. Liu]

(IBP red. needed but can be simplified in some cases)
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Techniques for EW calc.

● Direct numerical integration
– Sector decomposition [V. Magerya]

– Mellin-Barns representations [J. Gluza]
 

Slow convergence of multi-dim. Integrals, but can be 
improved with QMC integration, GPUs

● Local unitarity (loop-tree duality) [V. Hirschi]

→ integrate loop and real radiation together

→ need to avoid/subtract spurious and physical singularities

(related discussion by C. Anastasiou)
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Techniques for EW calc.

V. Magerya
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