Rapidity Gaps and Colour (Re-)Connection

W. J. Metzger (L3 Collaboration) University of Nijmegen

most work by Swagato Banerjee and Dominique Duchesneau

All results are PRELIMINARY

IPP Workshop on Multiparticle Production in QCD Jets Durham 14 December 2001

Rapidity gaps in Z decays

Rapidity gaps in Z decays

Colour Reconnection

WW → qqqq

Immediate reconnection Very unlikely

As parton shower progresses, we get more (soft) gluons.

And reconnection is more likely.

Reconnection is most likely near end of parton shower or in non-perturbative hadronization

A Colour Reconnection Model

Rapidity gaps in Z decays

Rapidity gaps in Z decays

Sensitive Variables

Number of particles in GAP ij, N_{ij} Particle Asymmetry in GAP 12:

A^N_{12} =

−N_{12} + N_{23} + N_{31}

N_{12} + N_{23} + N_{31}

Similarly, A^N_{23}, A^N_{13},

Angle from bisector in GAP ij, B_{ij} = min(ϕ_1, ϕ_2, ϕ_3, ...) Angular Asymmetry in GAP 12:

A^B_{12} =

−B_{12} + B_{23} + B_{31}

B_{12} + B_{23} + B_{31}

Similarly, A^B_{23}, A^B_{13},

Alternative Angle definition for GAP ij, Max. angular separation between adjacent particles, S_{ij} with asymmetries A^S_{12}, A^S_{23}, A^S_{13}

Assuming jet 3 is g,

A_{qq} = A_{12} A_{qg} = 1 2 (A_{13} + A_{23})

Sensitive Variables

Sensitive Variables

Data

Data

Data

Data

Data

Results

Results

Conclusions - Rapidity Gaps

3-jet events from 2 million hadronic Z decays, have been analyzed using several asymmetry variables sensitive to colour flow.

• Data are well explained by colour octet gluons alone.

• Colour singlet gluon contributes ∼< 8%, 95% CL.

• Rathsman model (with R_0 = 0.1) differs significantly from the data

Colour Reconnection in W^+W^− → qqqq

Particle/Energy Flow Method: • Require 4 jets – Durham y_{cut} = 0.01 • Jet 1 ≡ most energetic jet • Jet 2 ≡ jet from same W as jet 1 • Jet 3 ≡ remaining jet closest to jet 2 • Angles between adjacent jets, θ_{ij}:

– two angles θ_{ij} < 100^∘ – two angles 100^∘ < θ_{ij} < 140^∘ Ensures 4 jets approximately in a plane.

• Project particles onto plane defined by adjacent jets (4 planes)

L3 Data

selected W^+W^− → qqqq events ⟨ √ s ⟩ L N_{event} N_{MC} ϵ correct GeV pb^{−1} % pairing % 189 176.4 208 226.0 14.2 88 192 29.7 38 37.9 14.3 90 196 83.7 104 101.0 13.4 92 200 84.3 97 91.9 12.2 93 202 35.5 36 37.2 11.3 93 205 77.8 75 74.8 10.3 93 207 138.9 108 120.8 8.9 91

combined 198.2 626.6 666 689.6 12.0 91

W. J. Metzger — Colour Reconnection — QCD workshop — Durham — 14 December 2001 20

W. J. Metzger — Colour Reconnection — QCD workshop — Durham — 14 December 2001 21

W. J. Metzger — Colour Reconnection — QCD workshop — Durham — 14 December 2001 22

W. J. Metzger — Colour Reconnection — QCD workshop — Durham — 14 December 2001 23

W. J. Metzger — Colour Reconnection — QCD workshop — Durham — 14 December 2001 24

Conclusions - Colour Reconnection

• Particle or Energy flow is used to compare the inter-jet region between jets from same W with that between jets from different W’s

• Data consistent with no or small CR

• Use of asymmetry variables, as in rapidity gap study, will improve limits on CR