
  

Analysis of Analysis of 

    KK± ± →µ→µ± ± ππ0 0 ππ0 0 ν ν   (K(K
µ4µ4

0000) (Update)) (Update)

 September, 2014

Korotkova Anna, JINR



  

Analysis K
µ4

(00)  Update

PlanPlan

New cuts

● Geometry cuts
● Time cuts
● Final cuts and signal

Trigger Efficiency

● Definitions of the control triggers
● Efficiency of the NUT and Charge trigger parts
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Selection criteria Selection criteria KKµµ44
(00)(00)

Track:

● Exactly one reconstructed charged particle track;

● E over P (EoP) < 0.2;

LKR:

● The lower limit  sums of all clusters LKR  > 15 GeV;

Cluster:
● Number of the clusters in the LKR   >   3;

● Distance to the closest dead cell   >  2  cm;

● Distance to the closest cluster       > 10 cm;

● Maximum time from closest to other one          >  5.0 ns;

MUV: 

● No less than 6 row hits 

● Track associated with in the MUV acceptance
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Tail of the momentum distribution

Small part of the data SS#1
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Check that track and photons from one decay
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Final selection criteria Final selection criteria KKµµ44
(00)(00)

Track:

● Exactly one reconstructed charged particle track;

● E over P (EoP) < 0.2;

LKR:

● The lower limit  sums of all clusters LKR  > 15 GeV;

Cluster:
● Number of the clusters in the LKR           >   3;

● Distance to the closest dead cell   >  2  cm;

● Distance to the closest cluster       > 10 cm;

● Maximum time from closest to other one          >  5.0 ns;

MUV: 

● No less than 6 row hits 

● Track associated with in the MUV acceptance
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Events 
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KK33ππ

KKµµ44

Entries 4650
Integral 4249

Signal

Constant 7.97 ∙ 10-02  ± 8.38 ∙ 10-03 
Mean 3.44 ∙ 10-04  ± 8.79 ∙ 10-05

Sigma 9.8   ∙ 10-04  ± 8.95 ∙ 10-05

Background

Constant 7.97 ∙ 10-02  ± 8.38 ∙ 10-03 

Mean 3.44 ∙ 10-04   ± 8.79 ∙ 10-05

Sigma 9.8   ∙ 10-04   ± 8.95 ∙ 10-05

f (x)=
N events

σS√2π
e

−( xS−μ S)
2

2σS
2

+
N events

σBg√2π
e

−(x Bg−μBg)
2

2σBg
2

Bin Width = 0.0001Bin Width = 0.0001

Range: [-0.002, 0.002]Range: [-0.002, 0.002]

Statistic's  significance: 8σStatistic's  significance: 8σ
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Range:[-0.001, 0,001]

Bin Width = 0.0001Bin Width = 0.0001

KKµµ44

KK33ππ

Events: 4221.48 +/- 526.196Events: 4221.48 +/- 526.196

All events : 24438
Integral:     22460  

Statistic's  significance: 8σ
f (x)=

N events

σS√2π
e

−( xS−μ S)
2

2σ S
2

+
N events

σBg√2π
e

−(x Bg−μBg)
2

2σBg
2

KKµµ44 KK33ππ
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Constant 4.47 ∙ 10-01  ± 5.05 ∙ 10-02 
Mean 1.02 ∙ 10-05  ± 1.85 ∙ 10-05

Sigma 5.22 ∙ 10-04  ± 3.34 ∙ 10-05

KK33ππ

Constant 5.59 ± 5.29 

Mean 4.86∙10-04   ± 3.73 ∙ 10-03

Sigma 3.76∙10-03   ± 1.42 ∙ 10-03
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Trigger Efficiency
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ΕffΕff.
MBOX

 =   N ((NTpeak+NOPEAK+NTPEAK)∗MB−1TRK−P)
                 N (NTpeak+NOPEAK+NTPEAK)NTpeak —(sevt->trigWord>>10)

NoPeak —(sevt->trigWord>>8)
NTPK3 — (sevt->trigWord>>14)

MB−1TRK−P Bit: 14 Ch.:6 PU 1 (any time slice 4,5,6)

for #Run <= 16540 

ΕffΕff.
MBOX

 = N ((NTpeak+NOPEAK+NTPEAK+NTPK3)∗MB−1TRK−P)
           N (NTpeak+NOPEAK+NTPEAK+NTPK3)

for #Run > 16540 

K(00)
3π 

MC

K(00)
3π 

Data



  

K(00)
3π

Analysis K
µ4

(00)  UpdateAnalysis K
µ4

(00)  Update Efficiency, QMBX %

δ=√ε⋅(1−ε)/N

MC

Data

K(00)
3π

0.1

0.05

SS0 SS1 SS2 SS3 SS4 SS6 SS7 SS8

0.92 0.93 0.92 0.94 0.9 0.95 0.95 0.95

QMBX Efficiency DATA

X 100

%Efficiency



  

Analysis K
µ4

(00)  UpdateAnalysis K
µ4

(00)  Update Efficiency, NUT %

TRKP —  sevt->trigWord>>4N (TRKP∗NTpeak)
       N (TRKP)ΕffΕff.NTpeak = 
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NTPEAK Bit: 3 Ch.:14 PU 2 (any time slice 4,5,6)
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KKµµ44DATADATA

KKµµ4 4 MCMC
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Trigger Efficiency

MC 0,95 0,88

Data 0,92 0,99 0,85 0,99
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TO DO:

● Add statistics from the other Trigger's conditions
● Optimisation Trigger Efficiency 
● Final cuts optimisation
● Branching estimation
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