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In KKrange

Improved..squeezed—>in 2012 as well
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Background analysis 2009

In kKkrange (for fraction determination)

No. decay chain final states iTopo nEvt nTot
0 v s w wt U/, J/v - KT KT v s Ktrata—K— 0 3242 3242
1 o s wxt I, T = op T v s axtutu = 1 70 3312
2 v 5 KT K(1270)7, K1(1270)T = # T K3(1430)*?, Kg(1430)*Y 5 x— KT v s Ktata— K™ 2 31 3343
3 v = Kqy(1270)" K1, K{(1270)” — Kg(1430)*Y=—, K3(1430)*Y - K— =t v 5 Ktata—K— 4 27 3370
4 o s T wxt I, T/ — e et v s atete n— 3 18 3388
5 v - KK (1270)T, K1(1270)T = # T K*(892)Y, K*(892)) - =~ KT v s Ktata—K— 12 14 3402
G v — K*(892)0K*(892)Y, K*(892)) 5 K— =1, K*(892)) - »— K+ v s Kteta—K— 13 10 3412
7 o = K*892)x K1, K*(892) 5 k=t v S KtTata K™ 14 10 3422
S v = K1(1270) " KT, K,(1270)7 = K*(892)%x—, K*(892)Y - K=t v s Ktata— K~ 10 9 3431
9 v KTK(1270)7, K1(1270)T - # x T KT v s Ktata K™ 17 7 3438
10 v = K1(1270) KT, K{(1270)7 - K x =x T v s Ktata— K™ 6 6 3444
11 v - K-t K*(892)Y, K*(892)) 5 »— K+ v s Ktata—K— 5 G 3450
12 v — K3VK*(892)Y, K3 - K==, K*(892)) 5 =~ KT v s Ktata—K— 9 5 3455
13 v = K1(1270) " KT, K1(1270)7 - K~ pY, p¥ 5 a7t v s Ktata— K~ 18 5 3460
14 u’r'—>K_1r_1r+K+ 1.":’—>K+1r+7r_K_ 7 4 3464
15 v = 'rr_1'r+.l/1."), J/ v — p_1r+, p = R v st at AV 16 4 3468
16 v = 1r_1r+.]/u':, J/ v — 'rr_p+, p+ — 70t v s atataO0r—n— 22 3 3471
17 v = 1r_1r+.l/1,"r, J/ v — T v s atat T 8 2 3473
18 o s /v, n—= T Ayw J/v - K- KT v s yKtata— K~ 11 1 3474
19 v = K= pVKt, p0 5 x— =t v s Ktata—K— 19 1 3475
20 v — 7w wlxtxt v = atata0n—n— 20 1 3476
21 v = rr-1r+.l/w", J/ v — n()p(), p() N L Tk S 21 1 3477
22 v = Kg(1430)*PK*(892)?, K(1430)*Y 5 K—=F, K*(892) - =~ KT v S KtTata K~ 15 1 3478
23 v - K- aT K39 K3V 5 KT v s Ktata K~ 23 1 3479
24 v sy, 5 K T Kg, Kg —» n =nt v s yrtata K™ 24 1 3480
25 v - KTK(1270)T, K1(1270)T = pPKT, p0 5 a7 x T v s Ktata— K~ 25 1 3481
26 v — K*(892)' K39, K*(892)Y - K—=t, K3V 5 »— K+ v s Ktata—K— 26 1 3482

3242 KK 142 no pipijpsi 4.1+-0.4% 13597 in kkregion(3482+-59 Kkk)

2.04+-0.2 di muon



Background analysis 2009

Di-muon range (for fraction determination)

No. decay chain final states iTopo nEvt nTot

0 W s wwtI/w, J/v = put W s rtutu = 0 727134 727134
1 v s wxtI/w, J/ = e et v = ntet 1 2790 729924
2 o s wx wtI/w, Jjv = T v = xtx 2 2194 732118
3 W s w—wtJ/e, J/v = vf4(2050), f4(2050) = #—wT Y = ynt 3 32 732150
4 T nJ/v, n — 1r_~,'1r+, J/ Y — p_p+ 1;7', . “fﬂ'+ 5 13 732163
5 TIL 'n'_p()Tr+. p() — T P’ — rtx 4 8 732171
6 W s w—wt I/, J/v = vf2(1950), f2(1950) = w T P = ynt 6 5 732176
7 v - nJ/v, n — e—e+"/. J/Y = p p 1,"?’ - “,’p+ 8 4 732180
8 o s aTwxTI/w, /0 = v fo(1710), fo(1710) — = =T v = ynT 13 2 732182
9 e R B T v = gyt 9 1 732183
10 v = Ky1(1270) " K1, K1(1270)7 = p" Ky, pT s 7w w v - KtK - 10 1 732184
11 v =5 w200/, I/ 5 K a2Vt KT P = Ktat 207070 —K— 11 1 732185
12 W s axTwxtI /v, J/Y = wf1(1420), w - 7707 T, f1(1420) - K~ Kp#t v = atx Or—m— K~ 12 1 732186
13 W s xTw T I/, T/ — v fe(1270), fo(1270) — w w T g 7 1 732187
14 v s~ wta/w, I/ — ¢f,:,. b -+ K- KT, f; — K K, v - Kt=x 14 1 732188
15 v = YXe2r Xe2 — 'rr_‘rr()b_l+_. b-l+_ s rtw, woanm am xTat P — ",'1r+1r 15 1 732189
16 v = YXe0r Xeo = 7w wtat v = yrtax 16 1 732190
17 v - K 7=t K*(892)Y, K*(s802)! - =~ KT v = Ktx 17 1 732191
18 v s A—AatTt AT S pr, AT 5 2t v — prt 18 1 732192
19 v - 'n'_a-1+-, a-1+- = p0xt, 0 &5 x—xt v = ntx 19 1 732193
20 L a; — Tl’—p(). p() — T P — rt 20 1 732194
21 v 5w af, af = %7, p0 5 a Tt L 21 1 732195
22 v = wfr(1270), w = 7w, f5(1270) - #— w T W = xtx 22 1 732196

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



Background analysts 2009
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Background analysts 2009
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bkg total

bkg involving K1(1270) production
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let’a look to our channel range!!!
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Data-driven bkg evaluation 2009
UML voigtian+2nd order Chebichey

0

3.06 3.08 3.1 3.12 3.14
recoil (GeV/c?)

— T T T T T T T T ] ] - —
N 600 ' ' " [ n bk= 203 =24 -
; ! n_sig = 4438 + 69

D 500 —

EE p0= 1.28 + 0.20

O ' p1=-2.168 = 0.27 .
™~ 400 | _ —
8 p2 =-0.181200 + 0.00019 =
Lo E % resMean1 = 3.096706 = 0.0000726
‘&o 300 ' reswidth1 = 0.000719 = 0.000091
o H | = v + U000
o | sigma1l = 0.001300 = 0.000039
= 200 f —
o i 1

~ ‘ _
* 100 Pl

nfed

c

Q

>

LLl

5517 bkg event in KK range

126+0.19)%

to be compared with 2012
(In the <ignal range (0.80+0.10) of bkg)



pata-driven by estimate 2009

( &= ' :
3.05 3.1 3.15
recoil (GeV/c?)

—eo— Data
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& i eee JIpSi
@ 600F ! 10 pipijpsi
> -

5 500 -

9@ 400k +

of) - .
S 300f With MC—ghape
= : ;

&

=

=

) ——

S~

&

=

b

>

=]

5948 (4469 qignall—>(1.3+0.2)%
Fair agreement!!!



NoW-pLpL|pSL gauss parameters 2009

...due to the low atatigtice.. refer to 2012



How to model the peaking backgrounds (2012)7

Entries/0.004

Norm.mVis. En. (ad)

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 1073 (wider than signal)

22






Cuttiow 200
ﬁo KK
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g 40000 F X 40000 E . g 40000 3
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I — T W E— N S I R e S I E—
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(37.25+0.06)%((38.25+0.06)% 2009)



cutflow 2009

Mumu

g 4s000 F S 4s000f S 4s000 F
S 40000 S 40000 ‘ﬂ S 40000 E
2 3000P k 38.93 56ﬂ0“)00000001 2 a0k 38 .9185['3- 333333336 g ssE/p 38 .9183ﬂ9 999999998
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o1 45000 g a 3 a E
& 40000 Jl; 3 S 40000 F Ou) S 40000 f €H6 _
5 b, 34.218206666666665 S Reroil 33.630{j0p00000000 5 ki 33.6054§4666666462
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5 25000 F 5 25000 F 5 25000
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(32.58+0.06)% ((33.60+0.06)% 2009)






Effictencies evaluation 2009

—e— Data
- Best Fit
- MC shape

Exc mumu

(32.58+0.06)%
(33.60+0.06)% 2000)

evis (ad)



Events / ( 0.0007 ad )

Effictencies evaluation 2009
(B725+0.06)%
(3825+0.06)% 2009)

o0
-
-
-

09 - L 1.05
evis (ad)



Algo the efficiencies are compatible between

2009 and 2012
i






Yields determination 2009

250
200
150

100

Events / ( 0.000490909 ad )
(8)]
o

0.98 1 1.02 1.04 1.06

evis (ad)

Ni=4328 +64 Fixed ranges Niumi=7 36592 +858



BR determination 2009

from PDG

BRKK=R*BRmumu=(3.08 + 0.05 F 0.06) X '0_4

Re=0.8786 £0.0018 Ni=4328 +64

R=0.005|6 +0.00007 Numi=7 36592 £858
BRmumu=(5.96[ + 0033)

Systematics to be further studied(this from previous analysis)




/0 cheek 2009
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mu sig
= =-= = j/psi decays in ee pipi

o1
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prorTTTTTT

Events / ( 0.000490909 ad )

» ‘ an® - *
0 EEEEEEE N B o A e B D e e e e e e e e e . e el el s S
p— | x 1 1 1 |
X
40 * * % *
20 *
roms r o AR : )
i * * ¥ Fok * % x
20 ¥ % % Kk ok kg K m*#ﬁ
-40 _ _ . S, S - =
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evis (ad)

iIn agreement with pdf table.






Cutflow 2012 "
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(37.25+0.06)%((38.25+0.06)% 2009)



Cutflow 2012 y
umu
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il 33.1681333333333  SRedoil 32.6054000000000 5 Biis 32.5814666666¢6"
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32.58 £0.06% (33.60+0.06% 2009)



Efficlencies evaluation 2012

rR - BRKK - NKK EMH‘
k BRML EKK NM“

Re=0.8746 +0.00[7

N_KK=4364

(2.82+-0.03)10-4 (2009)



BR determination 2012

from PDG

BRKK=R*BRmumu=(3.05 =+ 0.0g + 0.06) X '0_4

Re=0.8754 + 0.0019 Ni=13409 16
R=00051+t000005  Num~2293345 £I514

BRmumu=(5.96[ + 0033)







BRKK=R*BRmumu=(3.08 =+ 0.05 = 0.06) X '0-4

BRkk=R*BRnm:=(3.05 +0.03 + 0.06) x [0~

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



BR determination 2012 +2009
welghted mean

BRk«=(3.06 +0.03 + 0.06) x |04

To be compared with PDG (2.86 + 0.21)x 10-4

And to BABAR (PRD92,072008 (2015))
BR=(3.22+0.20+0.12) .10-¢ with positive phase
=(3.50+0.20+0.12) 104 with negative phase




BR determination 2012 +2009
welghted mean

BRk«=(3.06 +0.03 + 0.06) x |04

To be compared with PDG (2.86 + 0.21)x 10-4

And to BABAR (PRD92,072008 (2015))
BR=(3.22+0.20+0.12) .10-# with positive phase
=(3.50+0.20+0.12) «10-4 with negative phase

N N €
BRyy = KK KKobs/ €EKK

...and to be compared to our PID analysis (same channel) Nf/‘/’ N¢’BR””//¢
= (3.211+£0.03 £ 0.17))(10‘4




BR determination 2012 +2009
welghted mean

BRk«=(3.06 +0.03 + 0.06) x |04

...and to be compared to our phase fitting results:

— =
Bout X 10_4 ¢ Uc(pb)
2.98 +0.08 88.41+9.1 [(24.8+ 1.3




BR determination 2012 +2009

to be done!!



Conclustons

K 2009 samples (DATA+ONC+EXC) processed
* 2012 reprocessed with updated algorithm
* Comparison 2009/2012
% Dreliminary result 2009
% Dreliminary result 2012
% Dreliminary result 2009+20[2weighted mean



Outlook /next to do/pta NS

S &Dreliminary reault 2009+2012

Nen .
2,(( Dedicated gystematice study

2
ZiEmemo update

Al
7N P&S pregentation

Should be -2 month, we will seelbounday conditiong very challenging)



