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• 2009 sample processing and re-processing 2012 (updated algorithm) 
• 2009 Inclusive-Data skimmed samples comparison 
• 2009-2012 comparison 
• Background evaluation 2009( 2012 comparison) 
• Efficiency evaluation 
• 2009 preliminary result and re-determination of 2012 preliminary 
• result 
• Outlook



2009 —>successful processing(p01) 
Check of the analysis code->Reprocessing 2012 because of 

code update



2009 INC-DATA comparison
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Improved..squeezed—>in 2012 as well



Samples comparison

0.1 0.2 0.3 0.4
(GeV/c)

^-π
p

0
2000
4000
6000
8000
10000
12000
14000
16000
18000

En
tr
ie
s/0
.0
01
5

0.4 0.5 0.6

)2)(GeV/c-π+πM(

0
2000
4000
6000
8000
10000
12000
14000
16000
18000
20000
22000

En
tr
ie
s/0
.0
01

1− 0.5− 0 0.5 1
)+πθcos(

0

2000

4000

6000

8000

10000

12000

14000

16000

En
tr
ie
s/0
.0
1

3.09 3.095 3.1
recoil(GeV/c^2)

0

10000

20000

30000

40000

50000

60000

70000

En
tr
ie
s/0
.0
00
12
5

2009 
2012

normalized

Skimmed Data-noevis



Samples comparison
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Samples comparison
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Background analysis 2009



Background analysis 2009

Topology table

in kkrange (for fraction determination)

3242 KK 142 no pipijpsi 4.1+-0.4% 13597 in kkregion(3482+-59 kk) 
2.0+-0.2 di muon 



Background analysis 2009
Di-muon range (for fraction determination)

73216 mumu, 2790 ee +2194 pipi (6.9+-0.7 per mille)



Background analysis 2009

plot components
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Background analysis 2009
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Background analysis 2009
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Background analysis 2009
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let’s look to our channel range!!!
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Data-driven bkg evaluation 2009
UML voigtian+2nd order Chebichev
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55±7 bkg event in KK range
(1.26±0.19)%  

to be compared with 2012  
(In the signal range (0.80±0.10) of bkg)



Data-driven bkg estimate 2009

59±8 (4469 signal)—>(1.3±0.2)%
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Fair agreement!!!



Non-pipijpsi gauss parameters 2009

…due to the low statistics…refer to 2012
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How to model the peaking backgrounds (2012)?

Norm.mVis. En. (ad)
0.98 0.99 1 1.01 1.02

En
tr

ie
s/0

.0
04

0

10

20

30

40

50

60

70

overall bkg 

bkg involving K1(1270) production

Gaussian fit to INC-MC data—>Parameters fixed
Fitted with a gaussian function:
Mean compatible with signal mean—>FIXED TO THAT 

Sigma=(4.720+-0.239) X 10-3 (wider than signal)



cut flow 2009



Kk

(37.25±0.06)%((38.25±0.06)% 2009)

Cutflow 2009

0.8 0.9 1 1.1 1.2
norm. vis. energy(ad)

0
5000

10000
15000
20000
25000
30000
35000
40000

En
tr

ie
s/0

.0
02

 P k 45.576727272727275

0.8 0.9 1 1.1 1.2
norm. vis. energy(ad)

0
5000

10000
15000
20000
25000
30000
35000
40000

En
tr

ie
s/0

.0
02

45.349272727272727EMC E

0.8 0.9 1 1.1 1.2
norm. vis. energy(ad)

0
5000

10000
15000
20000
25000
30000
35000
40000

En
tr

ie
s/0

.0
02

E/p 45.18872727272727

0.8 0.9 1 1.1 1.2
norm. vis. energy(ad)

0
5000

10000
15000
20000
25000
30000
35000
40000

En
tr

ie
s/0

.0
02

44.053272727272727ππθ

0.8 0.9 1 1.1 1.2
norm. vis. energy(ad)

0

0.2

0.4

0.6

0.8

1

En
tr

ie
s/0

.0
02

0.8 0.9 1 1.1 1.2
norm. vis. energy(ad)

0

5000
10000

15000

20000
25000

30000
35000

40000

En
tr

ie
s/0

.0
02

SUMP 39.832181818181816

0.8 0.9 1 1.1 1.2
norm. vis. energy(ad)

0

5000
10000

15000

20000
25000

30000
35000

40000

En
tr

ie
s/0

.0
02 39.832181818181816KKθ

0.8 0.9 1 1.1 1.2
norm. vis. energy(ad)

0

5000

10000

15000

20000

25000

30000

35000
40000

En
tr

ie
s/0

.0
02Recoil 39.102727272727272

0.8 0.9 1 1.1 1.2
norm. vis. energy(ad)

0

5000

10000

15000

20000

25000

30000

35000
40000

En
tr

ie
s/0

.0
02 Evis 38.247454545454545



Mumu

(32.58±0.06)% ((33.60±0.06)% 2009)

Cutflow 2009
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Efficiencies 2009
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Efficiencies evaluation 2009
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Also the efficiencies are compatible between 
 2009 and 2012 

!!!



Preliminary results 2009
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Yields determination 2009

NKK=4328 ±64 Nmumu=736592 ±858Fixed ranges



BR determination 2009

Reff=0.8786 ±0.0018

BRmumu=(5.961 ± 0.033) 

NKK=4328 ±64
Nmumu=736592 ±858R=0.00516 ±0.00007

from PDG

BRKK=R*BRmumu=(3.08 ± 0.05 ± 0.06) × 10−4 

Systematics to be further studied(this from previous analysis) 



I/o check 2009
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New  2012



Kk

(37.25±0.06)%((38.25±0.06)% 2009)

Cutflow 2012
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Mumu

32.58 ±0.06% (33.60±0.06% 2009)

Cutflow 2012
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Efficiencies evaluation 2012

R =
BRKK

BRµµ
=

NKK

✏KK
· ✏µµ
Nµµ
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(2.82+-0.03)10-4  (2009)

N_KK=4364

Reff=0.8746 ±0.0017



BR determination 2012

NKK=13409 ±116
Nmumu=2293345 ±1514R=0.00511 ±0.00005

from PDG

BRKK=R*BRmumu=(3.05 ± 0.03 ± 0.06) × 10−4 

Reff=0.8754 ± 0.0019

BRmumu=(5.961 ± 0.033) 



ALL TOGETHER



The two BR are in fair agreement!!! 
GREAT!!!!

BRKK=R*BRmumu=(3.08 ± 0.05 ± 0.06) × 10−4 

BRKK=R*BRmumu=(3.05 ± 0.03 ± 0.06) × 10−4 



BR determination 2012+2009 
Weighted mean

3.05
BRKK=(3.06 ± 0.03 ± 0.06) × 10−4 

To be compared with PDG (2.86 ± 0.21)× 10−4  

And to BABAR (PRD92,072008 (2015))
BR=(3.22±0.20±0.12) ×10-4 with positive phase

=(3.50±0.20±0.12) ×10-4 with negative phase



BR determination 2012+2009 
Weighted mean

3.05
BRKK=(3.06 ± 0.03 ± 0.06) × 10−4 

To be compared with PDG (2.86 ± 0.21)× 10−4  

And to BABAR (PRD92,072008 (2015))
BR=(3.22±0.20±0.12) ×10-4 with positive phase

=(3.50±0.20±0.12) ×10-4 with negative phase

…and to be compared to our PID analysis (same channel)
!"## =

%##
%&/(

= %##)*+/,##
%(-!"..&/(

= (3.21 ± 0.03 ± 0.17)×109:



BR determination 2012+2009 
Weighted mean

3.05
BRKK=(3.06 ± 0.03 ± 0.06) × 10−4 

…and to be compared to our phase fitting results:



BR determination 2012+2009

to be done!! 



Conclusions

★ 2009 samples (DATA+ONC+EXC) processed 
★ 2012 reprocessed with updated algorithm 
★ Comparison 2009/2012 
★ Preliminary result 2009 
★ Preliminary result 2012 
★ Preliminary result 2009+2012weighted mean



Outlook /next to do/plans

Preliminary result 2009+2012 
Dedicated systematics study 
memo update 
P&S presentation

Should be 1-2 month, we will see(bounday conditions very challenging)


