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LHCb Experiment

LHCDb is a single arm spectrometer fully instrumented in the forward region
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PRL 112, 131802(2014)

Motivation
- Forbidden decay in the Standard Model (SM) = can proceed via Majorana neutrinos

- This decay is the most sensitive search channel for Majorana neutrinos

- Complementary to double 3 decays

Analysis Strategy
- Using 201142012 data, 3 fb- of data collected at Vs=7(8) TeV

- Trigger on muon and secondary vertex
- Optimised selection for two ranges of lifetime (Tn) - improvement since previous results

- Control sample (B-—K-J/yp(u*y-)) for normalisation
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Signal Samples
Ssample - short Tnup 1ps

same vertex from B
L sample - long Tnfrom 1ps up to 1000 ps

detached 1"y~ vertex from B vertex

Background
dominated by combinatorial background
peaking background shapes and normalization fixed using exclusive reconstruction
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1) at 95% CL, we set a limit for Tn < 1ps

For a mass dependent search,
the 1y~ invariant mass is used

— combinatorial background derived by
fitting events from sidebands of B peak
— peaking backgrounds estimated from
simulation

II) No signal excess is observed in
¢ sample, then we set limits at 95% CL
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lIl) No signal excess is observed in Zsample
we set limits at 95% CL for individual T
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V) Model dependent limits on the coupling of single 4th generation Majorana neutrino
to muons can be calculated
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PLB 724, 36(2013)

Motivation

- Neutrino oscillations imply that Lepton Flavour Violation (LFV) exists in the charged sector,
but BRsm < 10-40

= Observation will be clear sign of beyond SM physics.

Analysis Strategy

- 1.0 fb"" of data collected in 2011 at Vs=7 TeV

- Trigger on muon and secondary vertex

- Multivariate analysis to discriminate signal and background

- Control sample (Ds—¢(p*u-)1) for normalisation and calibration
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http://www.sciencedirect.com/science/article/pii/S0370269313004450
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Three likelihoods are used to give a probability for the candidate to be signal or background

1) Maboay discriminates signal from B/D decays
Il) Mpip is used to improve muon mis-identification
Ill) M3, shape is taken from simulation

- M3boay (Mpin) are BDT (NN) trained using
simulated samples of signal and background and
calibrated in data

- M3, calibrated by fit of the invariant mass of
control sample (Ds—¢(u*u)m)
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Normalisation using control sample Ds—¢(u* )T
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Background dominated by random combination of
one (two) muon with two (one) mis-identified muons
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Limits calculated using the CLs method in bins of the three likelihood discriminants
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PLB 724, 36(2013)

Motivation
- First search on LFV and Baryon number violation (BNV)

Analysis Strategy
- same data and similar strategy than r—puu* -

- Mpip is replaced by cuts on PID variables of the decay

Fraction of candidates per bin

Background dominated by random combination - no peaking backgrounds expected
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Limits calculated using the CLs method in bins of the two likelihood discriminants
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® presented searches for

Majorana Neutrinos / LFV / BNV

® non-observation of signal = NP constrained (1,2)

BR at 95% CL
- T 1 -9
PRL 112, 131802(2014)
T—p Pt (1.0 fbl) 9.8x107° Competitive with
PLB 724, 36(2013) Belle
T—pu*tu (1.0 fb1) 5.7x1077 World’s First
r—pup- (1.0 fo) 4.3x107
PLB 724, 36(2013)
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