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Formfactome as ur ement

mu+ AZ decays to real lepton and
. ** virtual one
AZY | vertex depends on
2N . leptonvirtuality Q gy

V) AThis vertex function is calle

Nnform factor o

mu-

V(Q) Is sensible to
Interference effects
from New Physics
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Theory
Effective Lagrangiarwith CP-violating effects:
Lop(z) =) [fx-’ff{ff’}*.r’”f{f} + faff_@{f}fr"l"’?-"'sf{f]: Z¥(z) [0,A,(z) — 0,A,(x)]}
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D(Z — (16 ) .
sm(Z — €+6—) YIS a cut parameter

for 2-particles moment sum:

Exp/MC ratio r() =+

R(y) -1 ATcp( fue, far;y) .
= = (k) + k@)”
Fee + f%,! I'sml(Z — {_{_H.f]{[‘f’t' + fae) ;rn% =Y

Form factors restrictions:
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| nvar il ant 11 0 OUS
selections

8160 Data 8TeV Entries = 1267
> b 20.3fb! alp = 0.81 +/- 0.06
§ F ZVYd4e mO0 = 90837 +/- 139
“120— P,>2GeV nbZ = 481 +/- 24
- nn= 3 1
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High statistics is provided by low Pt and mg, lepton selections
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Event selection for 2012 data

Preselection
A StandarHSG2 cutswithout J§ veto andm, cut
A Each lepton is identified as loose (at least)

A P, > 2 GeVfor each lepton and|<2.5 formuonsand
Ic{|<2.47 for electrons

Cuts
ATrack is/Bk@tion xP
ACal ori met eyE<0%bo0l ati on xE
A Sum of Pt > 6@GeV
A dy/0y, < 5 formuons
A 40 <m,< 80GeV



m,, VSMm,,.,for ZY 4¢
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Invariant mass distribution of the
leading lepton pair, 73

[ Data 8Tev . ZX bac:k_ground S huge,
~ 20.3fb? but easily reducible
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For this analysis we takd) < m;, < 80 GeVto reduceZx bkg



Invariant mass distribution of the
subleadingepton pair, m,
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For events selected with all cuts



x|P|lvsm,.,f or eZY4
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Z Y 4 before and aftex |P,| cut
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Invariant mass of 4 leptons with soft cu

= Data 2012
- Data 8TeV
*°E20.3 fbt 1
500—
4e + 4e + 22e
400

soft cuts
2000signal events

300

200

100

oIIII|IIII|IIII|IIII|III

| | | | | |
60 80 100 120 140 160 180 200

Myo34 [(36§\q

HO

11



¥ - distribution forQ, andQ,,
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Q1 distribution in MC with only FSR diagram divided to
Q1 distribution in MC with all tree level diagrams
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Q distribution for Data -2012 divided to
MC-truth level Comphep(4F + 4 ee)+ 2
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Z Y 4 comparison with full MC

Event Selection for Data and MC:

ATrackisol x BP,<0.1
ACaloisol x EE, <0.5

Afour leptons with P> 3 GeV

ASum of Pt 570 GeV
Am,,<80GeV

Powheggenerator cuts

An, > 0.25GeV

Kour leptons with P>3GeV

An, > 40GeV
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Z Yde fit with shape from MC

Data 8TeV
20.3 fbl
Z Y 4e

Event Selection:
ATrackisol x P, <0.1
ACaloisol x E/E, <0.5
AP, > 3 GeV

ASum of Pt >70 GeV
Am,,< 80 GeV

To estimate number of signal and background events the fit was provided in-bath Q
Signal shape was taken frddowhedfull MC and background shape was fitted with

Chebysheypolynoms 16



