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« Semi leptonic and dileptonic decays

« Why a measurement of the ratio?

. early results in the semi leptonic channel
. topological variables

. outlook
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Advantage Of A Ratio Measurement

compensate:
« experimental uncertainties, e.q.

luminosity (as N=o-[£ dt)

(might affect counting efficiencies)
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Branching Ratio Full Leptonic / Semi Leptonic

BR(ti—21+2v+2¢q)

SM expectation: Rege =
BR(tt—1+v+4q)

= Nge / Ne =1/6 (LO)

discrepancies due to rare top decays, e.g.

t - H"+b
H* - TV, CS

» deficit of electrons and muons

stat. precision @ 1 year with [£ dt = 10 fb™*:
ARgz/2 | Reese(stat.) = 0,5% (source:TDR)

cuts: pr(£) > 20GeV, F;r > 20GeV,

min. 2 b-jets with pr > 20GeV

But now we want to do it with full simulation (& without b-tagging)!
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Signhal MCs
Rome production:

semi leptonic: 4520.ttbarWm, 4521.ttharWp

fully leptonic:  4522.ttbar_lep (official?)

(/castor/cern.ch/user/r/resende/dilep/rome.004522.aod.ttbarWm_lep._00*.pool.root)

Background MCs

Rome MCs: not available:

semi lept.: W + 4jets W + n jets (later in CSC)
QCD n jets (statistics!)

all lept.:
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Pt distributions with Pt cut only

Lead. Electron Pt Lead. Jet Pt
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W + n jets not complete & no QCD background
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Frequencies in the Semi Leptonic Channel

| Number of High Pt Electrons | | Number of High Pt Jets |
600010 2 [
§ - Itf—}lvjjbb oo Itf—}lvjjbb
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4000:— DW+4jets ; DW+4jets
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2“‘-"-"; 1uouf—
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: : : . nur:bar ofselectrois namberof jets
electrons with Pr > 30 GeV jets with Pt > 20 GeV
(similar for muons) (kT-algorithm)

» take events with exactly 1 high energetic lepton (e, p)
and 3 - 7 high energetic jets
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Lepton Isolation

simple observable: | Electron A R |
. ] ‘500 I ..
min. AR to jet axes 8 {f > Iv jj bb
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» From DO experience: AR > 0.4 cut reduces QCD background
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Transversal W Mass

M from leading lepton (e, p) and missing Ex:

200F

without AR cut with min. AR(Lept., Jet) > 0.4 cut
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x10 x10°

. x

850 — -

£r {f - Iv jj bb E"“;‘ Itf-mjjbb
300 180~

- IW+4jets 16!);— IW+4jets

| 100
150
| 80
100 60
ol 40
_ 20
% 10 20 30 40 50 60 70 80 90 100 OF 20 wo &0 B0 400 120 Adn

WM_T/GeV WM T/GeV

05/18/2006 Raphael Mameghani, LMU Munich



Application Of The Cuts

Example: missing transversal energy (expected from neutrinos)

|Missing Et | Nno cuts

x10
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only slight improvement
(no surprise as W+4jets is irreducible)

1 lepton with Pt > 30 GeV
3-7 jets with Pt > 20 GeV
min. AR(Lept., Jet) > 0.4
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With Some Reducible Backgrounds

Missing Et Missing Et
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cuts from previous slide suppress reducible backgrounds as
Z + n jets & WW

DO experience: only W + jets & QCD relevant in the end
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Topological Variables

H+r: scalar sum of the
4 lead. jet Prs
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Centrality: Ht/H
H: scalar sum of jet energies

Centrality
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Topological Variables

DW+4jets
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Sphericity: how spherical is event Aplanarity: deviation from plane event
0<S=<1 O0<A< 0.5
% 7
o _- Itf—>|vjj bb Itf—rlvjj bb

D W + djets

Aplanarity

| topological likelihood fit |

Aim to do it like DO:

several topological variables
in topological likelihood fit

allows for good signal / background
separation —v
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DO Run Il Preliminary
Ny,,=40.6 + 9.4 - 9.1
25 | wjt r N,;=30.5+9.7 - 9.0

Nyoy=152+20-1.9
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topo 'hood
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Outlook / Next Steps

« continue semileptonic and start fully leptonic channel

« complete the backgrounds (W + n jets, QCD)

what about QCD?  ATLFAST, generator level only?

« b-Tagging (?) / o include trigger information
primary ,,——'m
Vertex “b Vertex
BR(ti—21+2v+2q)

P aim: measure the ratio Regz=
BR(ti—1l+v+4q)

in the early phase of ATLAS & LHC
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