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Lepton Flavor Violation (LFV) in Z Decays _ 2
« Lepton flavor is an accidental symmetry of the Standard Model (SM) T ébg{/ " S et
 But LFV observed in neutrino mixing 7
Z LFV via » Can we find LFV in the charged lepton sector? Y
neutrino « LFV Z-?¢1(f=e, ) decays at the LHC _
mXing Ve i «  Zis well-measured and abundantly produced at the LHC gHLg\,\;l " N Eaa
v, « In the SM via neutrino mixing: models
Z W B(Z—-¢1)~0(10>%) for f=e, u “ ; ih’HA
» Any observation would be a clear signal for physics beyond the SM S
T EX.. heavy neutrinos, extended gauge sector, supersymmetry
The Z—- ¢ t Signal Backgrounds
« ¢ 1 pair with opposite charge « Major background (BG) processes
« Back-to-back in transverse plane » 7114 1y
« 7 decays: visible decay products T is, €. Jets or £ « W(—->+fv)+jets (jet mis-identified as 1)
neutrinos e « 707 (¢ mis-identified as 1)
* Resonance at the Z rest mass m,: « Z- 1t and Z- ¢ £ are estimated from Monte Carlo simulation
Boosted t: v IS approximated to be collinear with « Jets mis-identified as 7 (W4jets) are estimated in a data-driven
. .~ — collinear mass m_,, around m, method (fake factor method)
visible 7 (jet/¥) . 7 neutrino ' « Backgrounds are normalized to data

’

Lab frame o7 (EMSss) Transverse
g’ plane

« 7Z— ¢ In avery pure control region
« 7Z—- 11 and fakes from WAjets are simultaneously fitted
with the signal

Results

« Data sample:
36.1 fb-! of integrated luminosity of pp-collisions

Event Selection at a center-of-mass energy of Vs=13 TeV
e Focus on hadronica”y decaying T re-COI'deq Wlth the ATLAS deteCtC.)r In 2015 and 2016
e Use Sing|e |ept0n trigger: J—-eT: per > 24 GeV . Bllnned likelihood fit to the combined NN output
Z-ut: pk.>20 GeV with B(Z — ¢ 7 ) as free parameter
. Events with exactly one reconstructed ¢, at least one reconstructed » No statistically significant excess of events above the expected BG
_ I I miss
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Z—- ¥t signal: low m; due to boosted t decay e Soter
W+jets BG: high m; due to large jet p; and large 10° - B(Z-et) <5.8x10°
opening angle between v and jet . 10 (expected: 2.8x107)
Z- 11 BG: on average high m; due to two t ), N — Ly s
decaying in opposite directions e T, First ATLAS result on
;5':0'25; ATLAS Simulation I Plreselet.ltlon, elff ;‘émsf ATLAS Simulation | ‘ I e ] :%. 1.25— + % 1.2; thlS Channel
m; of simulated Pms e - »015— e S oat L L e S O 08
Z—- ¥t and E o ] =0y NN output (comb)
BG events W E 0 SRR
§ wlamas e 8 olanias” e B(Z pt) < 2.4x10°
0o 1 > 8 s=13TeV, 36.1fb B 71 (best-fit) = E s=13TeV,36.1fb B Z—u1 (bestfit) 7
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! m,;. and m(track, ¢) I o
TR - lh """"""" i - of simulated Z— € © -, . Combined with previous
m 1 |- ﬁ_ {|~ |and BG events © result at 8 TeV:
* m.. R R R T T ‘1:0 ﬂt,:”z'g"'m”'m”‘gn"ma“u‘o"];a '1:0 10 B(Z_> ‘Ll 7:) < 1'3X1O-5
VI S M(Thag—vis, £) [GeV] M(Thag —vis: £) [GeV]
Z—- {4 BG: resonance at m, 5 § L
. [ " 5 2 1 =
Z— ¥ T signal: no resonance due to E™*S of neutrinos < o leetesten ++'+,fr+r-+;+'++a+;,§
 Neural Network (NN) classifier R T R B PR T
- Binary classifiers in signal region for T evtpet com) " edtpeticem)
Z-71tT, WHetsand Z—- ¢ ¢
finally combined to one single classifier Outlook

* Inputs: kinematic variables of reconstr. £, 7, ,4.is and E{™ss,
+ m,,;, M, and Aa (variable sensitive to number of v)
* Training with Monte Carlo simulation samples

Use full ATLAS run 2 (2015-2018) data set of 140 fb-1
Plan to include channels with 7 —» £ v

» Much improved upper limits can be expected
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