MAD meeting, DECEMBER, 2000 T.Alderweireld, P. Verdier

Hadronic γγ study : TWOGAM vs PYTHIA

• Introduction • Difference between TWOGAM and PYTHIA • Description of the SAMPLEs used • DATA/MC analysis with very loose selection • Conclusion

Introduction

• Previous study showed that TWOGAM was not giving satisfactory results for loose selection.

• Recently DELPHI processed a PYTHIA 6.143 sample (5m evts).

• A study of this new sample gave promising results. • A short DELPHI public note has been released : DELPHI 2000-163 PHYS 878 • At this present stage cross–checks are still needed :

ALL interested persons are welcome • The present work is dedicated to a data-MC analysis at a very loose level of selection by taking out the cut on P^t_{max}

A bit of hadronic γγ physics

γγ events correspond to the interaction of two virtual photons emitted by the colliding electrons and positrons. The interaction gives a final system consisting of leptons or hadrons.

Hadronic γγ interactions can be described by a sum of three components:

• A Soft interaction part described by the Vector meson Dominance Model ( VDM) • A perturbative term with a direct quark exchange using the Quark Parton Model ( QPM) • A perturbative hard scattering of the partonic constituents of the photon ( QCD)

a) γγV DM , b) γγQP M and c) γγQCD (single resolved).

Differences between PYTHIA and TWOGAM

Description of the SAMPLEs

TWOGAM 2.04

• M_{γγ} > 3 GeV/c^2 • E_{transverse} > 3 GeV OR • 1 particle with Energy > 0.4 E_{beam} User cross-section = 10190±89 pb @ 200 GeV

PYTHIA 6.143

• M_{γγ} > 3 GeV/c^2 • E_{transverse} > 3 GeV • At least 3 charged particles with p > 0.1 GeV/c OR • 1 particle with Energy > 0.4 E_{beam} User cross-section = 7740±66 pb @ 200 GeV

Loose Selections

Loose selections

SUSANA selection:

Removal of the cut: P^{maxch.}_t > 1.5 GeV/c

• Transverse Energy greater than 4 GeV • Transverse charged energy less than 20 GeV • at least 1 charged particle Loose selection :

• At least 3 tracks (no TPC requirement) Re-weighting method :

Analysis performed by Andrea Perrotta on last year data showed that the matching between the real DELPHI trigger and the DELANA event filter was not satisfactory in the region where P^{maxch.}_t < 1.5 GeV/c ⇒ re-weighting of MC events with P^{maxch.}_t < 1.5 GeV/c

Weighting function provided by A. Perrotta Corrections implemented blindly in this analysis

W eigth = 0.959 − 0.878 ∗ exp (−(P^{maxch.}_t /0.743) ∗ ∗2)

DATA-MC comparison

Conclusion

• It has been shown in the SUSY meeting that PYTHIA gives good results in the no-tag region • SUSY analysis need to go below

P^{maxch.} t = 1.5 GeV/c • An excess of MC events is observed in the

P^{maxch.} t < 1.5 GeV/c region with PYTHIA – this excess could be due to trigger effect – the use of a re-weighting function improves sligthly the data-MC comparison

• the use of the re-weighting function :

– needs to be study carefully – would improves SUSY search in degenerate region (chargino, squark ...)

• what need to be understand:

– A. Perrotta started to check the two samples (PYTHIA vs TWOGAM) In some regions, TWOGAM has a higher rate than PYTHIA But before giving any conclusions, it has to be compared to the data