
corrections
are in agreement with previous 
estimates

Higher order radiative corrections to Drell-Yan 
processes @ hadron colliders
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Systematic uncertainties (MeV/c^2) We need precise theoretical prediction in order to            
estimate W mass with such a high accuracy,  
including (higher order) radiative corrections!

HOW TO EXTRACT W MASS FROM OBSERVABLE

peak) (Jacobian kinematicsdecay l    wstudy lν→

Which observable to take?

)fcos(1p2pM
ν

ν

lt

l

tT
−≡

Order a Effects are known exactly : they shift the extracted W mass by O (100 MeV) 

Final state photon radiaton is the main effect

It distorts significantly the spectrum
tM

conclusions

How to include the effect of virtual and real  photonic radiation?

QED structure functions )2Q(x,D

The shifts due to higher Order
corrections Are found to be:

Future planning
Merging exact  order a Electroweak corrections with exponentiation

Study with HORACE of higher order corrections  to  Z production
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Solution of the DGLAP equation for QED

MC PARTON SHOWER SOLUTION

Exact iterative solution
Allows exclusive generation of photons

Introducing Sudakov form factor :
Less sensitive to the W transverse momentum,

which is difficult to model
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HigherOrderRAdiativeCorrEctions

MonteCarlo event generator for W & Z production @ hadron colliders

It is interfaced to PDFs (CTEQ6,MRST2001,PDFLIB)

Lepton identification requirements and detector can be accounted for

Photonic correction can be switched from order a to all orders

State of the art of determination W mass

For the numerical simulations we adopt 
Lepton ID & detetector similar to those 
used in runII D0 analisys

the shifts due to order a

C.M. Carloni Calame, G. Montagna, O. Nicrosini, M. T. hep-ph/0303102 

PROCEDURE

Large logarithms coming from Initial State (quarks)  
can be reabsorbed into PDFs, in analogy with QCD 

H. Spiesberger, PRD 52, 493 (1995)

Multiphoton emission

The uncertainties due to QED will become not negligible in future hadron collider experiments

The effects depend strongly on detector acceptance and lepton ID requirements

MonteCarlo event generator
Including multiphoton emission
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