Searches for Lepton Number Violation
and resonances in the K*-= nuu decays

Motivations & Theory

Asaka-Shaposhnikov model (vVMSM) [PL
Adding three sterile Majorana neutrinos

e Dark Matter

e .ow mass of SM v

Model (SM) it is possible to explain simultaneously:

e Baryon Asymmetry of the Universe (BAU)

Gorbunov & Timiryasov, PLB 745 (2015) 29

B 620 (2005) 17]
to the Standard

10-1{] L

N, decays form,<m —m,: N-7m(", N

N, production in K* decays: K*— ("N, K* > 70N, ...

- 10—12 1 I I 1 1
-7, N- vV, VV, 02 05 1.0 2.0 5.0

N + F N + — M GeV
N-C 7V, N-v )

Bezrukov and Gorbunov, PLB736 (2014) 494
0.0001 ¢ T T T , T

Rad. corrections | | o
1e-05 i - N i 1954

D

o 16-06 =

worfo

16-08 5 5 5 5 5

m,, GeV

Shaposhnikov-Tkachev model [PLB 639 (2006) 414]
Adding a scalar field (inflaton ) with scale-invariant

couplings to the VMSM it is possible to also explain:
» Universe homogeneity
* [sotropy on large scales/structures on smaller scales

¥ production in K* decays: K*— ™y
X decays form <m,-m_;: ¥~ e, X -y, X~ T

K*- tuu selections & Backgrounds
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0.1 02 03 04 o6 08 1 — Search new particles in K*- uu decays!

Basic principles of the searches
* Fully reconstructed final states, 3-track vertex topology

* Similar topology to normalisation channel K* - -
— first-order cancellation of systematic effects (trigger inefficiency, etc)

. Background Branching Ratio LNV sample LNC sample
L, S S — (5.59+0.04)x102  0.867+0.867  10.87+3.07

The NA48/2 detector

Narrow momentum band K* beams: Muon veto sytem
PK = 60 GeV/c, SPK/PK ~ 49 (rms) - 'Hadron calorimeter

Liquid krypton calorimeter
Nominal K* decay rate: ~ 100 kHz
Simultaneous K*/K- beams
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Hodoscope

Drift chamber 4
<~ Antl counter 7

Main triggers:  3-track vertex,
Ki — ninOnO

Helium tank

Drift chamber 3
Magnet

Drift chamber 2
Antl counter 6

Principal sub-detectors:

» Spectrometer (4 DCHs)
o /p=102% @ 0.044% p(GeV)

4 views/DCH: redundancy — efficiency
* Scintillator Hodoscope

Drift chamber 1

Kevlar window

Fast trigger, time measurement G, ~ 150 ps

 LKr EM calorimeter
High-granularity, quasi-homogeneous
c./E = 3.2%MNE(GeV) ® 9%/E(GeV) @ 0.42%

6, =0, =42mm/NE(GeV) @ 0.6mm (1.5mm @ 10 GeV) Beam

The NA48/2 experiment at CERN
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Search for 2-body resonances:

from dedicated MC simulatio

 Based on selected K* -ty candidates (LNV & LNC).
e Variable step = 0.56(M_ ) and window =x 26(M_)

e ForeachM__: N_ in data vs Nexp from MC - UL(Nsig)
» Rolke-Lopez statistical method for each mass hypothesis M__

Acceptances vs resonance mass and lifetime

LNC sample =i
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