Events with Rapidity Gaps between Jets

Mary Convery for The CDF Collaboration

Small-x and Diffractive Physics 9/19/98

Outline I. Introduction II. Analysis strategy and review of 1800 GeV xxxresults III. 630 GeV data xxxA. Fraction of OS dijet events due to CSE xxxB. Characteristics of rapidity gap events xxxC. Comparison to 1800 GeV data IV. Conclusions

Introduction

Non-diffractive hadronic interaction (color exchange)

Hard double diffraction

look for events with opposite-side dijets and central rapidity gap

Analysis strategy

SS dijets with central rapidity gap ∼ mult fluct in underlying event OS dijets with central rapidity gap ∼ fluct + double diffraction

If OS and SS events had same multiplicity distribution |η| < 1, excluding color singlet exchange

normalize SS to OS for N > 0

subtract off contribution due to non-diffractive → color-singlet-exchange signal

In fact, OS and SS multiplicity distributions don’t quite match

choose gap region separately for OS/SS

OS |η| < 0.9 xxxxxxxxxx SS |η| < 1.05 tracks OS |η| < 0.9 xxxxxxxxxx SS |η| < 1.2 towers

Track and tower multiplicities at 1800 GeV

—— OS - - - SS

R = [1.13 ± 0.12(stat) ± 0.11(syst)]%

PRL 80, 1156 (1998)

Track vs. tower multiplicity distribution from 1800 GeV data

“gap”=0 tracks, 0-2 towers (noise)

E_T and Δη distributions from 1800 GeV data

• gap events (0 tracks and 0-2 hit towers) ∘ control sample (1-3 tracks and 0-6 hit towers)

Comparison of 1800 and 630 GeV data

1800 GeV xxxxxxxxxxx 630 GeV |η^{jet1,2} | > 1.8 xxxxxxxxx |η^{jet1,2} | > 1.8 E^{jet1,2} T > 20 GeV xxxxx E^{jet1,2}_T > 8 GeV

x =^{pT√}_s (e^{ηjet}1 + e^{ηjet}2 ) xxxxxx p_T =^{630}_{1800} (20 GeV) ∼ 7 GeV xx (8 GeV two-forward-jet trigger)

events (N_{vertex} ≤ 1) SS OS SS gap OS gap 1800 GeV 29465 10200 323 221 630 GeV 934 860 21 42

Track and tower multiplicity distributions and OS/SS difference (630 GeV)

tracks: N_{CSE} = 29.8 ± 7.7(stat) ± 6.6(syst) towers: N_{CSE} = 29.1 ± 8.4(stat) ± 7.9(syst) R = [2.7 ± 0.7(stat) ± 0.6(syst)]%

Track vs. tower multiplicity distributions for OS and SS dijet events (630 GeV)

19 SS, 42 OS events in 0-track–0,1,2-tower bins → 45% background

Ratios of gap and background events to all events as a function of η^∗ and E^∗_T (630 GeV)

background sample = low multiplicity control sample (1-3 tracks and 0-6 towers) normalized to expected 45% background

CSE fraction as a function of η^∗ and E^∗_T at 630 and 1800 GeV

CSE fraction as a function of x and x^∗_T at 630 and 1800 GeV

—— 1.13% - - - 2.7%

—– HERWIG: fraction of CE dijet events due to qq scattering

Conclusions

R_{JGJ} (630) = [2.7 ± 0.7(stat) ± 0.6(syst)]%

statistical significance of 3.5σ (P =2.3×10^{−4})

R_{JGJ} (1800) = [1.13 ± 0.12(stat) ± 0.11(syst)]%

R(630) R(1800) = 2.4 ± 0.7(stat) ± 0.6(syst)

• little dependence on dijet E^∗_T (x^∗_T ) • distribution in η^∗ approximately flat, dropping xxxxxat the edges of the acceptance • no dependence on jet x over range measured xxxxx0.1 < x < 0.7 xxas opposed to rising (falling) with x if the CSE xxxxxcoupled predominantly to quarks (gluons), xxwhich suggests that CSE and CE couplings to xxxxxquarks and gluons have the same relative xxxxxstrength