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Analysis of the rare decay K→μνμμ



 



 



 



 

The collected statistics allows to analyse other rare decays, 
in particular,         .  Rare decays make it possible to 
experimentally investigate one of the aspects of the Standard 
Model, the chiral perturbative theory (ChPT).

I’d like to present the first results of                  signal 
selection

● Theory Br(                ) = 

●                 was not experimentally observed

● There is only an upper limit Br(                ) <             CL 90%

Backgrounds:

●

●

●
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● Signal                 (mask 6) L0: (RICH x Qx x MO2);

● Data: 2017A sample (8134-8198)

● Dimuon three track vertex - “2MU3TV” filter

● MC:                : v0.11.3
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Track
● In STRAW, RICH, Lkr, MUV3 acceptance

Straw Track: 

●

●

RICH ID for positive particles

● d(e) < 0.9
● d(μ) < 0.9  
● d(π) < 0.9 

where
● d(e) = 1- L(e) + L(μ) + L(π),    
● d(μ) = 1- L(μ) + L(e) + L(π), 
● d(π) = 1- L(π) + L(μ) + L(e), 

where L is RICH Likelihood

3GeV≤PSTRAW track≤50GeV

|TimeRICH−TimeNewCHOD|<3ns



 

GTK Track

● NCedarCandidate > 0
● NCEDARsectors  >= 4
● |TimeGTK - TimeCEDAR| < 3 ns

Electron Particle ID:     EoPtotalForFilter > 0.8  and  
                                    RICH ID as e  and 
                                    0.9 < EoP < 1.2
                           DDeadCell > 20 mm

Muon Particle ID:     not an electron 
                                Requare association with MUV3 (within 5 ns)
                                RICH ID as μ and 
                                No association with LKr or 
                                ELKr < 1.5 GeV 

Pion Particle ID:       not an electron and not a muon
   RICH ID as π 



 

Vertex Selection

● Three-track vertex >= 1;
● 3 identified muons;
● q3tr_vtx = +1;
● χ2

3tr_vtx <= 40;
● 102 m <= Zvtx <= 180 m ;  
● Pvtx < 90 GeV ;
● VertexTime: average of 3 tracks NewCHOD times;
● |VertexTime - GTKtime| < 2 ns ;
● Distance beetween GTK track and vertex in the vertex plane  

< 100 mm (initial relaxed cut)



 

Pπ=PK−Pμ−Pμ

Cut 0.13<M π<0.155

Cut for          backgroundπμμ

μ
μ

Final cuts



 

Cut for Km4

before cut

after cut

Km 4
before cut

after cut

K→μνμμ

Mu mass is attributed to each track



 

After two final cuts
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Missing momentum

Squared Missing Mass vs Missing Momentum



 

Data 

After cuts
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Squared Missing Mass of K→μνμμ



 

Conclusions
● Signal selection seems to work.

● Signal is visible.

● To use fastMC for describing background from K3π

● Normalization channel

● Other background channels

To do



 

Backup
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