Alessandro BALLESTRERO Torino

Single W at zero e� angle

Results from COMPHEP, ERATO, EXCALIBUR, GRC4F, KORALW, WPHACT

ffl Introduction ffl The proposed comparison ffl Partecipants ffl Results ffl Comments and suggestions

Cern LEP MiniWorkshop March 1999

Introduction Relevance of the events with 1 or 2 electrons in the forward region as signal and/or background. Single W, Single Z, γγ, one isolated lepton, two fermions + missing energy, ...

These processes, divergent in the m_e ! 0 limit, have been theoretically analyzed and calculated since a long time both in Weizsacker Williams (equivalent photon) approximation and with full matrix elements. At high energies (LEP, LC) however, numerical uncertainties remain as a consequence of: - large gauge cancellations

- large numerical cancellations - appearance of logarithmic contributions (mass effects) both from electron vertex and multiperipheral contributions

- need for complicated phase space mappings

For this reason it has been decided to compare results of different codes and to examine the reliability of the results.

We have started with CC20: e+e� ! e�ν̄_eud̄

Final proposal for forward electron CC20 comparison

Process CC20: e+e� → e�ν̄_eud̄

1. Total cross section with Hadronic Cuts at √ s= 183 GeV and 190 GeV, with and without ISR.

2. Forward cross section, namely the previous cross section with Hadronic Cuts plus the additional cut 0.997 < cos_θ(e) < 1 at √ s= 183 GeV and 190 GeV, with and without ISR.

3. final electron energy distribution with Hadronic Cuts, 100 bins in the range 0 < E(3) < √ s at √ s= 183 GeV and 190 GeV, with and without ISR.

4. final electron angular distribution with Hadronic Cuts, 50 bins in the range 0 < θ(e) < 10 degrees at √ s= 183 GeV and 190 GeV, with and without ISR.

Hadronic Cuts

E(u) > 3 GeV, E(d) > 3 GeV, m(ud)> 5 GeV,

INPUT

Without: QCD naive corrections, gluonic corrections, Coulomb corrections, final state QED radiation, anomalous couplings. Numerical values of the parameters fixed.

Partecipants

For this meeting the following groups have produced results:

• Comphep Fully massive. ”Overall prescription” to preserve gauge invariance.

• Grace Fully massive. L_{μν} transform method • Koralw Fully massive. L_{μν} transform method ? Uses the M.E of Grace.

• Wphact Fully massive. Fixed W width in t channel. • Excalibur Massless (Fudge). Fixed W width in t channel. • Erato Massless (Fudge). Fixed W width in t channel.

Passarino has not been able to restore WTO (Improved W.W. approximation) in time for this meeting. WTO results are important as the approach is different and complementary to the previous ones

After the results from Grace have appeared, Comphep has also modified his ”Overall prescription” and applied it only to t-channel contributions. In such a way the results are much more similar to the other Fully massive codes.

So we will have two sets: Comphep1 and Comphep2.

Comments and suggestions

Just consider the forward region: in the rest of phase space agreement is good.

• Massless (fudge) results are ≈ 5% higher than the massive ones.

Maybe they can improve, but surely massless programs cannot get some terms (for instance constant m_e contributions). Mass of both electrons and quarks are relevant.

• Massive codes agree better that 1%. But - this is true if we consider only one of the two Comphep results, which use a gauge preserving method which might be questionable - there might be some discrepancies in the very forward region (θ(e) < .2) - Apart from Comphep only two different M.E. implementations remain.

• It seems that we have reliable phace spaces, but some doubts may remain on M.E. Even if they coincide, they may both miss some important contribution.

For this reason the comparison also with WW approach (WTO) is important.

• Finally, before going to γγ, other final states as μνeν̄ and e+νe�ν̄ would test other problematic regions of the phase space.

• Experimental input is needed

- to understand the relative relevance of new processes to study - to define realistc cuts and avoid useless perfomances