D& Y5

Observation of ZZ Production at D

Michael Strang
State University of New York, Buffalo

For the D Collaboration

Fermilab Joint Experimental-Theoretical Seminar



w Diboson Physics at the Tevatron I]é

Measure production cross sections

Probe gauge boson self-interactions
Consequence of non-Abelian nature of

Tevatron Run Il pp at \[s = 1.96 TeV/c?
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One of the least tested areas of the SM 8 "~ ¢t 7~ E

. T 0 i .

Sensitive to new physics in trilinear & 10°L M SM Expectation

gauge couplings (TGC) I ?

Different combinations of couplings 8 10%L -wT - N

Evidenced by increase in measured : ' ]

Cross section relative to Standard 10¢ _— -

Model ; = :

i W7 - ]

Probe for new heavy resonances 1F 7 E

decaying into dibosons 10_1; el
Backgrounds to numerous channels: Wz Wy Iy WW WZ 7Z  H—WW

Higgs; SUSY; ttbar

note: this is o, not o XBR
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w ZZ Production I]é

Very small production cross section
NLO(ZZ)=1.4-0.1pb
[J.M. Campbell and R.K. Ellis
PRD 60, 113006 (1999)]
sgrt(s): 2.0 1.96 GeV
=1/128.89
sin?( ,,)=0.2312
PDFs to CTEQ6.6M

Two main decay modes studied:
ZZ 1l ,withl=-eor

Several significant background processes: WW,
Z+jets, WZ, Drell-Yan production

BR =2 x 0.2 x (2 x 0.033) = 0.026

Use multivariate likelihood approach to
discriminate between signal and background

ZZ I, with | =e or

Very clean: low background contamination from
Z/ +jets and ttbar processes

6 times smaller BR = (2 x 0.033)2 = 0.0044
Look directly for four lepton signature
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w FirstD ZZ Analysis I]é

Looked at 4e, 4 and 2e2 channels

Run 208854 Evt 35162371

Required a dilepton mass cut of 30 GeV

M 2empartice M EM

Observe one ee candidate in 1 fb1 of
data

Expected background of 0.13 — 0.03 vents

SM predicts 1.71 — 0.15 events
M(ee) = 93.4 GeV
M( ) =33.4GeV

Set upper limit of (ZZ/Z *) < 4.4 pb at
95% CL

Set Limits on Anomalous Couplings

PRL 100, 131801 (2008)
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CDF 272

Y5

Split 4e, 4 and 2e2
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Michael Strang

Into 7 exclusive categories depending
whether a lepton has a track and/or is identified explicitly

One pair of leptons with M(ll) in [76 106] GeV, the other pair
with M(Il) in [40 140] GeV

M, (GeV/c?)

M, leading P_ Z (GeV/c?)

T Candidates without a Candidates with a
Category a trackless electron a trackless electron
¥ 1.990 + 0.013 + 0.210 0.278 + 0.005 + 0.029
Z+jets/Zy+jets  0.01472910 + 0,003 0.08210 0% +0.016
Total 2.00413912 +0.210 0.36010 02 +0.033
Observed 1
CDF Run |l Preliminary j Ldt=19f" . CDF Run Il Preliminary _[ Ldt=1.9fb"
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CDFZZ 1| and Combination

Select events with ee/ and large

MET. Veto on central jets to

suppress ttbar contribution.
Observe 276 events in preselected
sample Combine ZZ Il and ZZ |l
Expect 14 + 2 signal events channels:

Use full kinematic information to
form a likelihood ratio

[ ]

Cross section measurement:

PRL 100, 201801 (2008)
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