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Background processes

= The cross section times branching fraction measurement of

pp = YZ°+X - T'T+X - eu+4v+X is a good test of = QCD multijets: - processes producing quarks or gluons

Standard Model predictions by comparison with theoretical - real leptons from heavy flavour quark decay

calculations. - fake leptons from charged hadrons being misinterpreted as lepton candidates
.b MESt 'mg(?rt?_?t’ ths decay Is han llrr?ﬁuc:l?le_dand d%mmar;t "v*Z°’ - ee, MM - additional jets are being misinterpreted as lepton candidate

ackground in Higgs boson searches in the T T decay channel. + jets: or contain real ones

>|ts differential mass spectrum and normalisation have to be

kKnown precisely.

- The decay is well suited to test the various techniques of m "W* - ey, p7v, TV - Additional jets may be misidentified as leptons
K + jets: - T channel may decay leptonically or hadronically (misidentified as leptons)

- fake rate of jets for electrons is higher than for muons,
which makes W* —p*v more important background

- in particular the low mass range mimics the signal

mass reconstructions, to check their stability against
systematics and their reproduction in MC simulation.
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Data analysed: q S - tt: - Fully leptonic decay is a main background source.
recorded in 2010 | - In other decays jets are misinterpreted as leptons or contain real leptons.
corresponds to L=36pb" J !

Event Selection

Object Selection Procedure for EW processes: Procedure for QCD multijets Ge X
-Muon: p_>10 GeV, detector centrality electroweak processes are enriched: selected, spanning a 2-D plane, ©°Em A0
-Jets: anti-kt algorithm with distance parameter = exactly one el pair with object selection segmented into foyr regions, A, B C, B .
dR<0 .4, pT>20 GeV, " ong lepton is |sc_>lated D. Only one reglon contains signal st | s | BED
= 2(jets,e,u)+E_ ™ <150 GeV events. The variables need to be | oD | dominated
Event SeIeCtion " mT=(2pT(I).ETmiSS)1/2' (1 _ COS(P(I,ETmiSS )) Uncorrelated. 1solated non-isolated i;olation
*Exactly one el pair with opposite charge
-ZcosAy > cos[“ E)I) ol migsp)] " ool (STJ = O(E.™ ) 60 GeV<m_<100 GeV A NC
¢ ) PLE ¢ PLE QCD _ "'QCD 0 _ N AT _ Nt
_ >'O-15miss Shape and normalisation is checked with N QBC D N QDC D @eD Data EW _bkg &
-2(jets,e,l)+E, ™ <150 GeV recorded data.
«|nvariant lepton-lepton mass 25 GeV<m <80 GeV QCD multijet background estimated via _
el Results:
the ABCD method TeTu
v v Pictoral illustration Expected and observed 7/Z L0l
, of variable XcosA@ Jet“¢ Result: number of events for an ';: : v niin 2'2
"Cross sections and branching ratios | integrated luminosity of ; v B
used agree well with data. 36 pb™. e — 0.48 + 0.03
0 *Proves correctness of Monte Carlo Multijet 6+ 4
SIS . simulations. V)% =TT 73+1
Emiss 3 Total expected events 82 +4
o Nobs 85

Results
Mass distribution of lepton pair: B N :
2] | o(Pp—VZ+XXBR(ZO-TT)= Novs = N 0(PP-Y*/Z°+X)XBR(Z° > 1" 1) =
L-A_- C -B(T'T—-eu+4v) (1.06+0.14+0.08+0.04) nb
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i B - B 1 [@Multijet 1 [2]
T =] Ldt = 36 pb g N ... Number of observed events — T — T T T T T T
()] 295 ~ N I s =7 TeV VY/Z_> ILV" = obs Z—>1TT Cﬂmblned o S ATLAS
< 205 -E =l o N, Number of events from background 36pb” N
0 - - processes Zeelup
155 | T = A ... geometrical and kinemtic acceptance 0.3pb" o
10E L C, ... selection efficiency o . .
E = w *h ) ' i
N2 + - B ... Branching ratio of (T"T—eu+4v) ’
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Mass distribution after the full select tf Plakn — i kil o OO
"Mass distribution after the full selection except for N = i ‘ _, = Theory (NNLO)
the cut on the invariant lepton-lepton mass. Az 0.114 = 0.005 u. " [ s s v 0 5 <N ¢ ¢ % 0 s % 8 [ 5 o5 &
*Sh t bet t d Mont 90 4 0. 0.6 0.8 1 1.2 1.4 1.6
Shows a gooc_j agreemen be ween data and Monte C'y 0.29 £ 0.02 5(Z - Il 66<m._ <116 GeV) [nb
Carlo simulation — differential mass spectrum B 0.0620 <+ 0.0002 inv
and normalisation are verified for further Higgs r a5 5 119 ph-! >All results show agreement within their uncertainties.
studies. WER Salr P >Knowledge of the normalisation of the y*/Z° - T*T
background for Higgs searches is verified.
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