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Motlvatlons

S T S e s

K 7: T is domlnated by b — s penguin dlagrams Most mterestlng

observables are related to the phases.

Two good ways to study the phases:
- Time dependent analysis
- Dalitz plot analysis
The present analysis makes advantage of both techniques

Many intermediate states contribute and interfere:

f (980), p°(770), K*(892)...

ZBeff from f (980) and p°(770) can be measured directly, resolving the
Q2B analyses ambiguities (sin(2f ) = sin(z - 2f _))

Phases from p°(770) and K*(892) are interesting for phenomenological
analyses (see Reina's talk)

Measurement of inclusive and exclusive direct CP violation
Measurement of total and partial branching fractions
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Existing Measurements (l)

= Time dependent Q2B analysis:

¢ BaBar 2004 (PRL94:041802)
S[f,(980)K°] = -0.95%% , +0.1
C[f,(980)K°] = -0.24 +0.31+ 0.15

¢ Belle 2005 (arXiv:hep-ex/0507037)
S[f,(980)K°] =-0.47+0.36 £ 0.08
C[f,(980)K°] =-0.23 *0.23+0.13

¢ BaBar 2006 (PRL98:051803)
S[p°(770)K°] = 0.20 + 0.52 * 0.24

C[p°(770)K°,] = 0.64 * 0.41+ 0.20
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Existing Measurements (ll)

= BaBar time integrated, Q2B analysis:
BAD 1065 (K.Ford et al.) Runs 1-4 (210 fb?)

¢ Results:
Branching Fractions:

B(B® — K%z~ Inclusive)
B(B® — K%r "7~ nonresonant)
B(BY —» K** 7% K** 5 K9%%)

(43.0 £2.34+2.3) x 10°°
2.1 x 1076
(244 +£2.6 £0.9) x 107°

VAN

BB - p°K?) = (4.0+1.0+0.540.2) x 107°
B(B® = foK2) = (5.54+0.7+£0.5+0.3) x 1076
BB - K*t77) = (11.0+1.5+0.5+0.5) x 107°

Asymmetry for B > K"n~
Acp (B> K*m’) =-0.11 £ 0.14 + 0.05
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EXIstmg Measurements (III)

Belle (PR D73:031101) time and tagging mtegrated Dalitz plot
analysis (357 fb?)

® Results:

Mode fi % 8; ° B(B — Rh) x B(R — hh) x 10° B(B — Rh) x 10°
K% tn~ Chdl.]ll]CHH 99.3+0.4+0.1 — — 475 £ 24 £ 3.7
I’*(SJ‘? 1184+ 1.4+05%08 0 (fixed) 5.6+ 0.7+ 05103 8.4+ 114089
{5(1430)+ - 64.8 £3.9+0.5FLF 45+ 9+ 277, 30. S:I:‘JMH:QJJ' o 497 +£38+6.7513
K*(1410) 7~ — — < 3.8 —
I’*(168())+ - - — < 2.6 —
K5 (1430) 7~ — — < 2.1 —
p(TT0) K" 1294 1.9 +0.3%33 —7 428477 6.1+1.0+0.5+7 6.1 +1.04+051]7
fo(980) K" 16.0 £ 3.4 £0.87 36 4 34 + 5737 T64+1.7+0.75)2 —
Fx (1300) K 374224037,  —135+£254 2750 — —
f>(1270) K° — — 1.4 —
Non-resonant 41.94£51+£061752 6 =-224+8+11] — 19.9 £2.5 £ 1.6777
ST=T1T5F30 X4
veoKC° — — < 0.56 < 113
= |n general, compatible with Q2B result from BaBar
Observed signal excess in m__ ~ 1.5 GeVIc? region
= EXception: non-resonant
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.............

- Belle time-dependent DP analysis (657 fb-1)

They plan to finish the analysis soon. They already
presented a limited set of preliminary results

at ICHEPO08 and CKMO08, with errors comparable to ours
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Analysis Strategy

T

= Similar to B’ — (pn)° (BAD #637) and B° — K'n n’ (BAD #826)

= Simultaneous fit including:
- m__, AE, Neural Net (NN), At and tagged Dalitz Plot

ES’

= The complex isobar amplitudes are directly fitted, allowing for
CP violation parameters measurement (see later)

= RhoPiTools and PiPiIKsTools are used to do the fit
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Data Set

PR T T A = o0 B R T T T e T

s Slgnal MC (SP8):
- hon-resonant (5401K events)

- B” — f (980) (134K events)

- B° = p°(980) (143K events)

- B - K*(892) (134K events)
- B-background MC. See

(http:/lwww.slacstanford.edu/BFROOT/www/Organization/CollabMtgs/2007/detFeb07/Thurlb/aperez.pdf)
- Charged and Neutral Generic

- Exclusive modes R18b BtoCPP skim
= Data \ with
- On/off resonance } Run 1-5, BtoCPP_K_SO0pi+pi-

Vivace data set | tagbit

: : J .
Processed with QnBUser package in analysis-32
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Event Selection

1t candidates from GoodTrackLoose List

K°S candidates from KsDefault List

B° candidates vertexed using TreeFitter

5.272 <m__ < 5.286 GeVIc?

|AE| < 65 MeV

Total efficiency ~ 25%

|At| < 20 ps

c(At) < 2.5ps

IM(Ks) - M(Ks)PDF| < 15 MeVIc?
Lifetime significance > 5
cos(Ks,Ks daughters) < 0.999

NN > -0.4

PID requirements to separate from
kaons and reject leptons
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arbitrarily, in order to not

to bias the AE distribution
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B-background Model

= List of B- background components:

B -D(— n K’ JT (Same final state as S|gnal)\

o
e B°Jly(—I'NK°,
0 0
e B’ -Hy(2S)K",
1 0
e B’-n'(—py)K
e B'—oa’n
1122 B’ = X,B° — D**n~,D"" — D°%*,D° - X + CC
1126 B° — X,BY — D**x~, D" — Dtx%, Dt = X + CC
1160 B° — X,BY — DVtn—, Dt - X +CC
(excluding modes 1501 2437 and 3740)
3200 B — D~KR* (D~ — K’
3740 B° — Dtn~, Dt — K°K +ce,
2437 B = Dt (D™ — Ktn—7n7)
3733 B = D utw(D” — K’77),BY"— X +c.c
1159 B - X,BY - Dtp~,Dt = X +CC
(excluding modes 7330 and 5635)
7330 B — X,BY — Dtp~,Dt — K%t +CC
5635 B° — X,B° — D*p™,D* — K)K* +CC
1157 B° - X,B° — D*p™ D+ — D", D — X + CC
1158 B° — X,B% — D*tp~ D+ — D%, D% — X

Charge Generic

S
} cat1 |

> Cat. 2

- Cat. 3

» J

\ Modes treated
exclusively

Modes treated
semi-exclusively
grouped into

categories

- Neutral Generic (Exclusive and semi-exclusive modes vetoed)} Modes treated

Inclusively »



leellhood Function

Fit Variables: X" —(17155,AE.,A’\~*’ Omg.,Af DP)

| The Likelihood Function |

5 N,

: N
NEN p pSCF N N e
L= n H N.& (1= fir SR + N8 foce P+ Nl XNBJ&BJPB-C (%)
=1 '

1 .1
=. i=.
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leellhood Function

Fit Variables: . = (mES.,AE.,N\*' Orag.,Af DP)

The Likelihood Function |

'\:fﬁ.'i' 1
N e ~3
VQ‘?EM .€ + Z‘\EJ&B.CPB,C {l;)
7=

'¢.~"~
S.c

fﬁ‘f"r )PNI +-Nr £ fsfr

Y

Signal Component

[ \
™ SCF
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leellhood Function

Fit Variables: X, = (’77155 JAE NN, Ol‘agﬁ AT, DP)

| The Likelihood Function |

5 N,

L= H()_KH ‘M:“E ( fg(_"r:r )Pﬂf -I'Nr & fSC’r ':.r‘}.‘

1 0 B
=l =i

Continuum Component
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leellhood Function

Fit Variables: X, = (’77155 JAE NN, Ol‘agﬁ AT, DP)

| The Likelihood Function |

5 N,

L:HFJH Nl (1- fSCE'f)PM"'N“-‘ Jscr B w +Ngly.

1 0 B
=l =i

B-background Components
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Parameterization (1)

o T i e e T

Fit Variables: x, = (77 \. NN, Qtag., A

t.DP)

Standard Parameterizations:
- Signal TM: Bifurcated Crystal Ball (parameters floated)
- Sighal SCF: Non-parametric (Keys)

parameters directly on data.

 All other B-backgrounds: Non-parametric (Keys)

- Continuum: Argus (parameters floated)

- Dt and .JI\|;K°S Bbkg: Share same PDF as signal. Allows to fit

Alejandro Perez, BaBar France Meeting, Oct 10th 2008
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Parameterization (Il)

e T i e e T

Fit Variables: x. = (J}-? E."*'\" ,Otag., A

t.DP)

Standard Parameterizations:
- Signal TM: Doble Gaussian (parameters floated)

- Signal SCF: Gaussian (fix paramenters)

directly on data.
* All other B-backgrounds: Non-parametric (Keys)

- Continuum: 2" degree polynomial (parameters floated)

- Dn: Share same PDF as signal. Allows to fit parameters

Alejandro Perez, BaBar France Meeting, Oct 10th 2008
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Parameterization (lll)

Ptag ., At, DP

Fit Variables: Xx, = (m REAY

)

Standard Parameterizations:

tagging categories

- All other B-backgrounds: Non-parametric (Keys). Same for all
tagging categories

 Continuum: conditional PDF

- Signal TM and SCF: Non-parametric (Keys). Separated in

Alejandro Perez, BaBar France Meeting, Oct 10th 2008
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Parameterization (lll)

Fit Variables: Xx, = i(m Es» AL

Diag ., At, [)P)

Continuum: Non-negligible correlation with DP Variables
PDF dependent on the DP:

A = a1+ a1Apalits,
By = co+ c1Qpalitz: A___: Distance to DP center
B _ 1a 4 ¢ A Dalitz
1 3 -2=2Dalitz
BQ — a2 T ﬂSADdlltz:

Pyi(NN; Apaiiz, A, Bo, B, By) = (1= NN)* (B,NN* + BINN + By

Alejandro Perez, BaBar France Meeting, Oct 10th 2008
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Parameterization (lll)

Fit Variables: .\.:I. = (

Continuum: Non-negligible correlation with DP Variables
Fit on off-peak data for different DP regions

4
| Continuum NNouput, m<0.7 GeV/cA2 (DP edges) | | Continuum NNoutput, 0.7<m<1.0 GeV/cr2 |
= 600 o
[} ©
8 S1000
(] (]
(2] ]
8 500 8
s S 800
% 400 g
i & 600
300
400
200
100 200
[} » 1 1 1 1 1 1 1 1 - 0 [ 1 1 1 1 1 1 1 1
0o 01 02 03 04 05 06 07 08 09 0 01 062 03 04 05 06 07 08 09
NN Output NN Output
| Continuum NNoutput, 1.0<m<1.5 GeV/cr2 | [ Continuum NNoutput, 1.5<m GeV/cA2 (DP center) |
— —~ 400
2 2
81000 3
3 2 350 =
[x] []
3 3
< 800 < 300F- -
2 2
c c
g § 250 .}, 3
@ 600 I
200 3
400 150 3
100~ i -
200 =
50— =
o [ 0 : llllllllllllllllllllllllllllllllllllllllllll
061 02 03 04 05 06 07 08 09 001 02 03 04 05 06 07 08 09
NN Output NN Output
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Parameterization (1V)

e T i e e T

(Otag., At, @

Parameterizing Decay amplitude using Isobar Model:

Dalitz Plot A(DP) = Z aij(DP) “¥—_ Shapes of intermediates
[ M I — —
sobar Mode A(DP) = Z aj FJ- (DP) «—— states over DP

Fit Variables: X, = (722 ., AE, NN
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Parameterization (1V)

Parameterizing Decay amplitude using Isobar Model:

Dalitz Plot
Isobar Model

FHDP) = Ry{m) x X,(*|r) x Xo(7]7) x T(L. 7.

Alejandro Perez, BaBar France Meeting, Oct 10th 2008
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Parameterization (1V)

Parameterizing Decay amplitude using Isobar Model:

Dalitz Plot
Isobar Model

Kinematic
function
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Parameterization (1V)

Parameterizing Decay amplitude using Isobar Model:

Dalitz Plot
Isobar Model

Relativistic Breit-Wigner: K*(892)x, and for other less
significant components
(f,(1270)K, K*(1410)x, K*(1680)x, ...).

Flatte: f (980)K

Gounaris-Sakurai: p(770)K
S-wave Kx: LASS lineshape.
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Parameterization (1V)

Parameterizing Decay amplitude using Isobar Model:

Dalitz Plot A(DP) = z d,F;(DP) \®—__ shapes of intermediates
Isobar Model

e
T F.[] Gf_r?

- 2 2 s o M
@fﬂﬂt '-’EE 1@1 (7”{‘1 THH?T} ”nﬂrﬂ MKx G0

Effective?ange Term
S-wave Kx: LASS lineshape.

| Nucl. Phys., B296:493, 1988 |

MK 5
T _|_ FE?(’JB

Rj(?nﬁ'?r) T

Ty

Gou
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Parameterization (1V)

Parameterizing Decay amplitude using Isobar Model:

Dalitz Plot A(DP) = z a,F;(DP) —__ shapes of intermediates

Isobar Model K(DP) _ z EJF} (DP) 4—— states over DP
Time-dependent DP PDF

g 2 Im[AA"]
4T [ tag |A|2 +|Z|2 Sln(AmdAt) - Q.l‘ag

| Misstag and time-resolution effects are taken into account |

4] - [A]
A +|Zf

f(At, DP,qmg) oC (‘A|2 + ‘Z‘z) cos(AmdAt)}
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Parameterization (1V)

Parameterizing Decay amplitude using Isobar Model:

Dalitz Plot A(DP) = z a,F;(DP) —__ shapes of intermediates

Isobar Model | — —_ =
sobar Mode A(DP):Zaij(DP)A/StatesoverDP
Time-dependent DP PDF r mixing and decay CPV | | DCPV

ZIm[AA §
“+A]

A -|a]
| |2 +|Z‘2 cos(Am At)

sin(Am At) — ¢ -

_‘Ar‘/r
f(A,DP,g,) (A + \A\ [1 * e
A7
CP violation varies over DP

Complex amplitudes t,'II and (7 determine DP interference pattern.
Module and phase con be dlrectly}fltted on data.
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Parameterization (1V)

Parameterizing Decay amplitude using Isobar Model:

Dalitz Plot A(DP) = z a,F;(DP) —__ shapes of intermediates

Isobar Model | — —_ =
sobar Mode A(DP):Zaij(DP)A/StatesoverDP
Time-dependent DP PDF r mixing and decay CPV | | DCPV

g ZIm[AA g
At DP A + A 1 + tag (AmdAt) - tag 2 s
fian DPgu) = (A + 1) [ A

Al - JA] }
5-cos(Am, At)

CP violation varies over DP
Complex amplitudes t,'II and (7 determine DP interference pattern.
Module and phase con be dlrectly}fltted on data.

Time-dependent CPV parameters: | Interference helps disentangling

| |2 B |_ |2 2Imfa, E,*] strong and weak phases and thus
fp = - _ % — Bl : raises the degeneracy on the
o, | & ‘a;‘ "“5;‘ phases.
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Parameterization (V)

Fit Variables: ..\.:I. = (m Es 2 AL

Background Parameterizations:
- DP PDF: Non-parametric PDF.

- Continuum: constructed using off-peak and on-peak
(m_,AE) side band data.

- B-background: constructed using MC
- At PDF:

- Continuum: empirical parameterization (triple-gaussian)

- B-background: same as signal for most neutral modes.
Customized PDFs for charged generic and Dt components

Alejandro Perez, BaBar France Meeting, Oct 10th 2008
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Physical Parameters (l)

B R T T T e T

Direct CP azsymmetrges: 2 2
|9l T|9j| onlyfor neutral i — a;1 ~19; Only for charged
Cj > > intermediate ACP — > 5 intermediate
d. -+ a states a_. + d. states
J J J
The mixing and decay CPV S parameter
_ 2 II‘I][CIJ.C_IJ. ] Only for neutral
— 7 7 intermediate states
| +la.
a;| +[a]
Phase differences and Isobar Fractions
jmix L —
¢ " =argla;a | a +a F
J
S
Aqaﬁ B arg[afaf] ; (a.q, +a,aq, )<F k >

The phases can he accessed through
DP interference
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Physical Parameters (Il)

Inclusive Direct CP asymmetry
P op |ADP)[ & [A(DP)d(DP)

Inclusive Branching Fraction

. Ns'i
ancl _ B(BO N K()ﬂ_—i—ﬂ_—) — g

Exclusive Branching Fractions

B(o) = FF,B"™!

Alejandro Perez, BaBar France Meeting, Oct 10th 2008
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Nominal Signal Model
AR = A

List of components included 09- _

in nominal fit: 3 E

0.7F 3

0.65— —i

s B p0(770) KOS (GS) o 05E —é

= B° - f (980) K°, (Flatté) .3 :

= B° - K'(892)n (RBW) 2 s

o1= B” plane :

" Kr S-wave (LASS) Oy G084 05 0607 05 b8 T
= Non-resonant (flat phase space) -

s B° - f,(1300)K° (RBW) At M "V W

0 0 **-B° plane E

s B° - f,(1270)K°; (RBW) 3 E

= B° - %K’ (RBW)

Same Signal Model as in o4 E

B'—>K'zn =" analysis | BAD #1512 ZZ_ E

IIIIII llIIIIII|IIIIlII|IIII|IIII
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New Fitter Conflguratlon (1)

i Remlnder prellmlnary results were present at LP07| hep-ex/0708.2097

= Changes in fit configuration since then:
- No changes on Data sample and Selection.
- No changes on DP signal model.
- Corrected a mistake in the GS lineshape for the p°(770)K"
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New Fitter Conflguratlon (in)

5 Remlnder preliminary results were present at LP07| hep-ex/0708.2097

= Changes in fit configuration since then:

- Now we use a charge symmetric DP continuum PDF for all
tagging categories (except for Non-tagged events).

Before Now

__Nominal DP Continuum PDF_| | Symmetrized wrt & DP Continuum PDF
CE _ B 1

0.9 E. == g S T 0.9
0.8 = = L 0.8
0.7 0.7
0.6 , 0.6

0.5 i A . 0.5
0.4 ‘

gquare DP
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New Fitter Conflguratlon ()

i Remlnder prellmlnary results were present at LP07| hep-ex/0708.2097

= Changes in fit configuration since then:

- Now taking into account resonances barrier factors.
Before we used r = 0, now PDG values.

Only affects vector resonances.

p(770)Ks K*(892)n
= =

10°E
102§—

10 |,

0Z 08 06 o8 = 12 1.4 T - 08 o 11 12
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New Fitter Conflguratlon (V)

i Remlnder prellmlnary results were present at LP07| hep-ex/0708.2097

= Changes in fit configuration since then:
- Before: cutting the whole LASS amplitude above 2.0GeV/c?
- Now : cutting only effective range part above 1.8GeVIc?

same configuration as in B'>K'n™n" analysis| BAD #1512

| N_SwW_new_oia |

1200 Old cut of whole amplitude at

1000 2.0GeV/c"2

s L New cutting of effective range
600 at 1.8GeV/c"2

400

i?]lllllll|lf‘lflllllll[

OD.Blﬁ.«B 1 12 14 1§n 13 2 22 24 26 28
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New Fitter Conflguratlon (V)

i Remlnder prellmlnary results were present at LP07| hep-ex/0708.2097

= Changes in fit configuration since then:
- BFs are now measured
- All systematics have been recalculated

- Improved evaluation of DP signhal model systematics, based
on toys

- Efficiency systematics are calculated
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Fit Results: central values (l)

Parameter Mame Fit Fesult Sal-1 Fit Result Sol-11 T
ANLEL (.16 1.1
N(B"Y — Dtx—) 3361 4= G0 3362 4= G0
N(B" — T/ KD 1804 4= 44 LEOS 4= 43
N(B"Y — q'K 3 46 £ 16 44 4 106
N({BY — (25K 142 4+ 13 142 4+ 13
Hi{cont—Leptonl 46 4+ 5.9 47+ 0
N{cont—-KaonI) =00 4+ 31 S00 4+ 31
Hicont—KaonII) 2127 4+ 49 2127 4+ 40

H{cont-KacnPion)
H{cont-FPion)
H{cont—0ther)
H{cont-NoTag)

1775 £ 45
20485 4= 458
1614 4 42
5220 4+ 80

TTE5 4+ 45
2048 + 48
1614 -+ 42
5820 - &0

foorel AE) Signal
fleore | A Signal
Tomre(AE) Signal
lr.rffh;;(:ﬂ';E:) Signal
Tiait(AF) Signal
Slope| AF) Continuum
plmps) Signal
oplmps) Signal
el mys) 2ignal
Argus Slopelmps) Continuum
[ NNV Continuum
azl N W) Continuum
az| NN Continuum
asl NN Continuum
i eenmien |3 ) Continuum
T e | ) Continuum
St &) Continunm
Tipir | A Continuum
Jowstior [ M) Continuum
FToutiierl ) Comtinuum

0.G3 10014
— 1.3 &= 0.7 heV
17.1 = 1.4 hleV
—T7.3 £ 2.0 MeV
31.2 4+ 4.6 MV
—8.51 £ 5.77

2TRS 4 00001 GV el

2.24 4+ 0.06 MeV/ 2
2.73 + 0.07 MeV/c2
—0.3 4 0.2
1.0 4001
3.2 4+ 0.4
—11 001
—0.47 = 0.05
OLOLS £ 0.007 ps
114 4 0.02 pes
0.16 = 0.02
2.8+ 0.2 ps
0.030 4+ 0.004
10.7 £ 0.9 ps

063 = 10.14
— 1.3 =& 0.6 Wel
17.1 £+ 1.3 MeW
— 7.4 £ 3.0 NMeV
314 £+ 4.6 MeW
—8.49 4+ 5.77

5.2788 £ 0.0001 GeV/e~

2.24 £+ 0.06 MeV/e?
2.73 £ 0.07 MeV/e?
—.4 4+ 0.2
1.9 +0.1
3.2 0.4

—1.1 =01
—Lds + 0,05
0.01& £ 0,007 ps
1.14 £ 0,02 ps
LG == 0,02
28+ 10.2 p=
L0300 £ 0004
107 £ 0.8 p=

Alejandro Perez,
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Fit Results: central values (l)

Parameter MName

Fit Fesult Sol-1

Fit Result Sol-11

ANLL 0.16 .10
N(B" — Dtx—) 3361 4 GO 3362 £ 60
N(B" — T/ KD 1204 -+ 44 LE03 4 43
N(B"Y — q'K 3 46 4= 16 44 4 16
N({BY — (25K 142 + 13 142 413
Hi{cont—Leptonl 46 4+ 5.9 47+ 0
N{cont-KaonI) =00 4+ 31 S00 4 31
Hicont—KaonII) 2127 £+ 49 2127 4+ 49

Hicont—-KacocnPion)
Nlcont—-Picn)

1775 4 45
20485 4= 458

TTO =45

2048 4 45

There are two

solutions almost
degenerated.

N(cont-Other) 1614 + 42 1614 -+ 42

N (cont—NoTag) RA20 4 &) 5820 -+ &0
feme|AE) Signal 0.63 £0.14 0.63 = 0.14
fteore (AE) Signal — 1.3 £ 0.7 MV 1.3 £ 0.6 MV

Teope | AE) S8ignal
lr.rffh;;(:ﬂ';E:) Eignal
Tiai( AF) Signal
Slope| AF) Continuum
plmps) Signal
oplmps) Signal
Tl mps) 2ignal
Argus Slopelmps) Continuum
[ NNV Continuum
azl N W) Continuum
azl N W Continuum
asl NN Continuum
FEpagnanen l:‘ﬁf:' Continuum
T e | ) Continuum
St &) Continunm
Tipir | A Continuum
Fowerier [ Af) Continuum
FToutiierl ) Comtinuum

=

b

17.1 = 1.4 hleV

—T7.3 £ 2.0 MeV

31.2 4+ 4.6 MV
—8.51 £ 5.77

2TES 4 00001 Gev/e?

224 4 0.0 I\.[ﬂ:\{,;"'c""g
273 4+ 0.07 I\[EX{,-"}'H
— 0.3 4= 0.2
1.9 40,1
3.2 4 0.4
—1.1 4101
— 047 4= 005
DLOLE 4= 0,007 pe
L.1d 4= 002 pe
0.6 £ 002
28+0.2 p=
(030 == 00004
10T £ 0.9 p=

17.1 = 1.3 MeV
— 7.4 £ 3.0 NMeV
1.4 4+ 4.6 heV
—8.49 £+ 5.77
5.2788 £ 0.0001 GeV/e~
2.24 £+ 0.06 MeV/e?
2.73 £ 0.07 MeV/e?
—.4 4+ 0.2
1.9 +0.1
3.2 0.4
—1.1 =01
—Lds + 0,05
0.01& £ 0,007 ps
1.14 £ 0,02 ps
LG == 0,02
28+ 10.2 p=
L0300 4= 0L

107 0.8 pe
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Fit Results: central values (l)

Paraaneter Maine Fit Besult Sal-1 Fit Result Sol-TI1 Th t
ANLL 0.16 0.0 ere are two

(G — D' x ) 3361 + GO 3362 + GO solutions almost

NCBY — T/ KDY 1804 £ 44 1803 -+ 43

N(B° — ' KD A6 -+ 16 A4 4 16 degenerated.
N(BY — 1 (25)KD) 142 4+ 13 142 4 13

N (cont-Lepton) 16 &+ 8.9 AT+ 0 They differ by 0.16

N{cont-KaonI) 800 4 51 A00 -+ 31 ] ]

W (cont-KaonII) 2127 + 40 2197 4+ 40 In NLL units
Nicont—-KEaconPion) 1775 4+ 45 T7H 4 45

Nlcont—-Picn)
H{cont—0Other)
H{cont-NoTag)

20485 4= 458
1614 4 42
5220 4+ 80

2048 4 45
LG4 =4 42
SE20 -+ &

foorel AE) Signal
fleore | A Signal
Tomre(AE) Signal
lr.rffh;;(:ﬂ';E:) Signal
Tiait(AF) Signal
Slope| AF) Continuum
plmps) Signal
oplmps) Signal
el mys) 2ignal
Argus Slopelmps) Continuum
[ NNV Continuum
azl N W) Continuum
az| NN Continuum
asl NN Continuum
i eenmien |3 ) Continuum
T e | ) Continuum
St &) Continunm
Tipir | A Continuum
Jowstior [ M) Continuum
FToutiierl ) Comtinuum

0.G3 10014
— 1.3 &= 0.7 heV
17.1 = 1.4 hleV
—T7.3 £ 2.0 MeV
31.2 4+ 4.6 MV
—8.51 £ 5.77

2TRS 4 00001 GV el

2.24 4+ 0.06 MeV/ 2
2.73 + 0.07 MeV/c2
—0.3 4 0.2
1.0 4001
3.2 4+ 0.4
—11 001
—0.47 = 0.05
OLOLS £ 0.007 ps
114 4 0.02 pes
0.16 = 0.02
2.8+ 0.2 ps
0.030 4+ 0.004
10.7 £ 0.9 ps

063 = 10.14
— 1.3 =& 0.6 Wel
17.1 £+ 1.3 MeW
— 7.4 £ 3.0 NMeV
314 £+ 4.6 MeW
—8.49 4+ 5.77

5.2788 £ 0.0001 GeV/e~

2.24 £+ 0.06 MeV/e?
2.73 £ 0.07 MeV/e?
—.4 4+ 0.2
1.9 +0.1
3.2 0.4
—1.1 =01
—Lds + 0,05
0.01& £ 0,007 ps
1.14 £ 0,02 ps
LG == 0,02
28+ 10.2 p=
L0300 £ 0004
107 £ 0.8 p=
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Fit Results: central values (l)

Parameter MName

Fit Fesult Sol-1

Fit Result Sol-11

Fit Parameters:

ANLL 0.16 0.0
N(B” — DVx) N 3361 4+ GO 3362 + G0
N(B" — T/ KD 1804 + 44 L&E03 4+ 43
N({B" — 'K 46 += 16 44 4 106
N({BY — (25K 142 + 13 142 4+ 13
Hi{cont—Leptonl 46 4+ 5.9 47+ 0
Nicont-KaonI) =00 4+ 31 S00 4 31
Nicont-KaonII) 2127 4= 49 2127 + 49

Hicont—-KacocnPion)
Nlcont—-Picn)
H{cont—0Other)

N{cont-NoTag) J

1775 £ 45
20485 4= 458
1614 4 42
5220 4+ 80

TTO =45
2048 4 45
LG4 =4 42
5R2Z0 4 &0

* 11 Yields,

Fere | AE) Signal
Heorel, JEI Signal
Toore( AFE) Signal
li',l'ffzf'ir(‘.&E} Signal
Tiait(AF) Signal
Slope| AF) Continuum
plmps) Signal
o (mps) Signal
Tl mps) 2ignal
Argus Slopelmps) Continuum
[ NNV Continuum
azl N W) Continuum
az| NN Continuum
asl NN Continuum
Hoarnamen I:‘ﬁf:' Continuum
T e | ) Continuum
St &) Continunm
Tipir | A Continuum
Jowstior [ M) Continuum
Topifier 4] Comtinuum

=

b

0.63 + 0.14
—1.3 £ 0.7 MeV
17.1 + 1.4 MeV
—7.34+2.9 MV
31.2 + 4.6 MeV

—8.51 & 5.77
2TRE 4+ 0.0001 GeV/e?

2.24 4+ 0.06 MeV/ 2

2.73 + 0.07 MeV/c2

0.3 4+ 0.2
1.0 4001
3.2 4+ 0.4
—11 001
—0.47 = 0.05
OLOLS £ 0.007 ps
114 4 0.02 pes
0.16 = 0.02
2.8+ 0.2 ps
0.030 4+ 0.004
10.7 £ 0.9 ps

0.63 4 0.14
—1.3 £ 0.6 MeV
17.1 £ 1.3 MeV
—7.4 4+ 3.0 MeV
31.4 4+ 4.6 MeV

—8.49 + 5.77

5.2788 £ 0.0001 GeV/e?

2.24 + 0.06 MeV/ o2
273 + 0.07 M/ e?
—0.4+0.2
1.0 -+0.1
3.2+0.4
—1.14+0.1
— 048 4+ 0.05
0.018 4+ 0,007 ps
1.14 £ 0.02 ps
016 4 0.02
28+ 10.2 p=
(0.030 4 0.004
10.7 = 0.8 p=
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Fit Results: central values (l)

Parameter MName

Fit Fesult Sol-1

Fit Result Sol-11

ANLL 0.16 0.0
N(B” — DVx) N 3361 4+ GO 3362 + G0
N(B" — T/ KD 1804 + 44 L&E03 4+ 43
N({B" — 'K 46 += 16 44 4 106
N({BY — (25K 142 + 13 142 4+ 13
Hi{cont—Leptonl 46 4+ 5.9 47+ 0
Nicont-KaonI) =00 4+ 31 S00 4 31
Nicont-KaonII) 2127 4= 49 2127 + 49

Hicont—-KacocnPion)
Nlcont—-Picn)
H{cont—0Other)

1775 4 45
20485 4= 458
1614 4 42

775 = 45
2048 + 48
1614 -+ 42

N¢cont-NoTag) J 5820 £ 80 5820 -+ &0
Fore|AE) Signal 0.03 =014 0.63 £ 0.14
peore(AF) Signal 1.3 +0.7 MV 1.3+ 0.6 MV

Toore( AFE) Signal
li',l'ffzf'ir(‘.&E} Signal
Tiait(AF) Signal
Slope| AF) Continuum
plmps) Signal
o (mps) Signal
Tl mps) 2ignal
Argus Slopelmps) Continuum
[ NNV Continuum
azl N W) Continuum
az| NN Continuum
asl NN Continuum
i eenmien |3 ) Continuum
T e | ) Continuum
St &) Continunm
Tipir | A Continuum

Jowstior [ M) Continuum

Toutiierl 4] Continunm 1

=

b

17.1 + 1.4 MeV
—7.34+2.9 MV
31.2 + 4.6 MeV

—8.51 & 5.77
2TRE 4+ 0.0001 GeV/e?

2.24 4+ 0.06 MeV/ 2

2.73 + 0.07 MeV/c2

0.3 4+ 0.2
1.0 4001
3.2 4+ 0.4
—11 001
—0.47 = 0.05
OLOLS £ 0.007 ps
114 4 0.02 pes
0.16 = 0.02
2.8+ 0.2 ps
0.030 4+ 0.004
10.7 £ 0.9 ps

17.1 £ 1.3 MeV
—7.4 4+ 3.0 MeV
31.4 4+ 4.6 MeV
—8.49 + 5.77
5.2788 £ 0.0001 GeV/e?
2.24 + 0.06 MeV/ o2
273 + 0.07 M/ e?
—0.4+0.2
1.0 -+0.1
3.2+0.4
—1.14+0.1
— 048 4+ 0.05
0.018 4+ 0,007 ps
1.14 £ 0.02 ps
016 4 0.02
28+ 10.2 p=
(0.030 4 0.004
10.7 = 0.8 p=

Fit Parameters:
« 11 Yields,

» 20 Shape parameters,

» 14 other parameters,

Very similar in
both solutions!
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Fit Results: central values (i)

Amplitudes and Phases of Isonbar amplitudes |_Fit Parameters:
Isobar Amplitude  [A[Soll  gldeg| Sol-1 || Solll  oldeg| Sol-1I |+ 11 Yields,

A(fo(980)Kg) 10 0.0 L0 00 |. 20 Shape parameters,
A(fo(80)KY) 37404  -T39+£196 32406  -1123+209

el : e e — — * 14 other parameters,
APMOKY) 0102002 3.6+149  0.09£002  66.7+183 P
A(p(TT0)KY) 0114002  15.3+£20.0  010£003 -01+182 |*30 Ampli. and Phases,

A(NR) 26+05 353+ 16. 19407 56.7+26 |Total:
A(NR) 27406 361+ 1?«..,; 31406  —45.2+178
ATKTE02)77) 0I51£0016 —IRTEBT 0BE0. m? 1070+ 011 | 7o parameters
A(K* W)n*) 0.125+0.015 16314230 0.119+0.015  76.4+ 23.0 floated!
TA(KATT) 69406  -15L7£197  65+0.6 “'“mlﬂ’aiﬁn 3
11(!&7)“ ) 7.6+ 0.6 136.2 +£19.8 734+0.7 52.6 + 20.3
A(fx(IB00)Kg)  141£023 4324220  140£028  85.9+£ 248
A(fx(1300)KS) 1244027 3164230 1024033 —67.9+221
AL20)KT) ™ 001420002 58£192  0.012£0003  23.9+ 227
A(fy(127 )'4) 0.011£0.003 —240+280 001140003 —83.3+24.3

.
Al \mﬁ ‘) 0.33 £ 0.15 61.4+ 44.5 0.28 +0.16 519+ 38 4
~ AlxwKy) 044£009  151£30.0  043£0.08 -58.5+279
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Fit Results: central values (i)

Amplitudes and Phases of Isonbar amplitudes |_Fit Parameters:
Iwuh;u ’\ 1‘1])11!11[1{* |1\ Sol-I rwh r;L ‘ ul [ [|ASoMI | oldeg] Sol-II |. 11 Yields,

;1( f“ :<_ ) A f.j. ) 37404 |-mox196] 32806 |-123+209

A(TOKY) | 010£0.02 | 356+ 149 | 0.09+£002 | 66.7+18.3

Ap(TT0)K%) | 0114002 | 1534200 | 0.10+£003 | -0.1+182 |*30Ampli. and Phases,

» 20 Shape parameters,

» 14 other parameters,

A(NR) 26+05 | 33+164 | 19+07 |567+26 |Total:
A(NR) 27406 |361+183 | 31+06 |-45.2+178
K (8927 ) 05020016 |17 57| 0.145 £0.017 |-107.0£ 211 | 7 parameters
M (892)7%) | 012520015 | 1631 £23.0 | 0.11940.015 | 6.4+ 23.0 floated!
CAl(Kmpr) | 69206 [F1LT£197] 6506|1225+ 203 [Moduli of isobar
{(Km), ) 7.6+ 0.6 136.2 +19.8 73+£0.7 52.6 + 20.3 -
"""""" i BO0KY | L1202 | Ber2o | toiom |woras | 2MPplitudes very
ik | 120s00r a6 oo | Lo |—eroeon, |SiMilarin both
|

A7) KY) (00012000 | 58+102 | 0020005 | 20+27 | Solutions

A(f5(1270 )I\L]} 0.011 £ 0,003 |-24.0£280 | 0.011 £ 0.003 | -83.3+£24.3
Al \‘4,1‘&”) 0.33 £ 0.15 014+ 4.5 0.28 +0.16 51.94+ 38.4
Aoy | 0415009 | 150300 | 0432008 | 54279
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Fit Results: central values (i)

Amplitudes and Phases of Isonbar amplitudes

Isobar Amplitude

A| Sol-I

¢|deg] Sol-1

_IA] Solll

0ldeg] Sol-1T

Fit Parameters:
* 11 Yields,

» 20 Shape parameters,

» 14 other parameters,

* 30 Ampli. and Phases,
Total:

75 parameters
floated!

But their phases
do vary
significantly!

“ \fﬂ]\

0444009 |

151+300 |

A(fo(980)K2) 37404 | -73.94196 | 32406 | -1123+2.9
A(p(TT0)KY) 0.104£002 | 35.6+149 | 0.09£002 | 66.7+18.3
A(p(TT0)KY) 0114002 | 1534200 | 010£0.03 | =0.1+182
A(NR) 2.64+0.5 35.3+ 16.4 1.9+0.7 5.7+ 23.6
A(NR) 2.74+0.6 36.1418.3 30406 | —45.2+£178
A(K*(892)77)  0.154£0.016 | —13%.7+£25.7 10.145£0.017 | -107.0 + 24.1
,, M ww;mnlhin 015 ] 16314230 011940015 76.4+23.0
ll(h‘r)“ T ) 6.9+ 0.6 ~15L7T£197 | 65+£06 ~122.5+ 20.3
Al(Km)y ) 7.6+ 0.6 136.2 £ 19.8 73+0.7 526+ 20.3
1[f\(li NKS) 1414023 | 82+20 | 140£028 | 8.9+ 248
A(fx(1300)KY) 1244027 | 3164230 | 1024033 | —67.9+221
A(f>(1270 m) 001440002 584102 0.0124£0.003] 23.9+22.7
A(f(1270)K%) 00114 0.003 | 240280 J0.01140.003 | —83.3+24.3
L'
Al m.h“ ) 0334015 | 614445 | 0284016 | 519+ 384
)

043008 | -585£279
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Fit Results: central values (Iil)

Results on QZB parameters

Al

Fit Parameters:
* 11 Yields,

Total:

75 parameters
floated!

» 20 Shape parameters,
» 14 other parameters,

* 30 Ampli. and Phases,

Pau*auuz_,l,Lr VLI.].I_[L Sol-T Vult_IL SU]—EI
' fp(O80) K _,ﬁ;,.;i 0.08 + 0.19 0.23 + 0. m
2. ¢ p (Fo(980) KL 73.9 + 19.6 112.3 &+ 20,
FF( au]{"}wmr“ 13.8 _1_;,”4' 13.5 ;
N TTOY R _!1}- —0.05 + 0.26 -1 i + n-_!r-.
23 (PT(TTOYK D) 20.3 + 17.7 6G6.7 4 20.7
FE{(p"TT0) K2 8.6714% 8.5013
A (KT (892)m) —0.21 = 0.10 —0.19 51y
A K*(802)) 58.3 4 32.7 176.5 + 28.8
FE{K"(892)m) 11.0°18 1ot
Acp((Km)hm) .08 4+ 0.07 01200
Ap((Kw)hw) T2.2 4 24.6 —175.1 £+ 22.6
FF((NT)5m) 45.2 4 2.3 16.1 + 2.4
C{ 2012700 K2 0.28 7450 0.09 4 (.46
o fa(12T0) R 20 8 + 358 m‘r 2+ 33.3
U fa (127008 23703
O Fx (1300 K "] 0.30 ot
el fx (1300) hﬂ_ 153.8 + 27.5
FF( f{1300) K2 3.5 10
C(NR) 0.01 + 0.25 —0.4515 3%
B N IR) 0.8+ 17.5 102.0 + 26.5
FF(NR) 11.5 + 2 {1- 12.6 + 2, [J-
("—( Ne (D) K2) ~0. zr) ol
(e (0 “J 46.3 & 44.7
rr{ w0 B2 104
: F P 9727
Aind 0.01 + 0.05
AT f'}.?-;i,}]lvl ; P(TTOOKY)  —35.6 = 14. ?]””i”{]ﬂ?”;i&”.i”
D P TTOVRY, K" (892)T) 174.3 + 28.0  —173.7 + 20.8
Ao p(T ;uu«.“ (Km)hm) — 1728 + 226 —170.8 £+ 26.8
_‘~..:,~c K*(892)m, (Kmigm) 13.0 + 10.9 15.5 4 10.2

From the fitted isobar

amplitudes the Q2B
parameters are
calculated

46




Fit Results: Proj. Plots (1)

Likelihood Ratio

Lo
R

ET;’U + £SC’F + Econtinuum + EBBCLCP;

Log (L_ I(L L))

LsigI(Lsig + I_back)

—TT 10 BF T T T T T T T T T T T T T T T T T

| sig [
:"--|-"'|-"-|--"|_-_-_-.-“'
1800 ¢ Data 1 IR
1600:— (] TM Signal 1 I .
- 1 1 ~- -
1400F ' ' o 10°

9 12003_ B Continuum : : : ' : @

=) - - i o.

3 1000 .. 1 . P il % 10?

§ 800:_ o 16 dev‘a‘tlon [ | 1 ’O %

M - 1 1 PN LE
wE-——— 20 deviation ... 10
200 |

g 4_ | -L -I- 1 g 14

;_523 gim s it e NS A Tyt ﬁ*"ﬁ"lﬁhﬂhﬁﬁ i % 2F

e i s +—-*--w jiiiana icmicasad TN S

> I ' S e— § 4

Log [L /(L _+Lcom)](A11 categories )

: SCF barely seen, only 2% |
: of signal :
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L. AL, +L

sig!

Residuals normalized in
error units
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Fit Results: Proj. Plots (1)

Events/(0.06)

Likelihood Ratio
P Lo
EIU’H + ESCF + Econtinuum + EBBC::CP;
Loglo(LsigI(Lsig t I_back)) [ LsigI(Lsig + back)
18005_' "' 'Dalta'l' | | I ]() TTTT T T | | | | | | |
i
1400 B-background
1200;_ B Continuum ; g
1000 o %
800;_ wwen ] deviation g
600
s = 20 deviation
200 '
Z ] v Eo— =
H = KL A S 52225 20 o £ 17 &
E 2 : -
Z h Z 04

La/L, +L

‘cont..

Signal Region Residuals normalized in

error units
Alejandro Perez, BaBar France Meeting, Oct 10th 2008



Fit Results: Proj. Plots (1)

Likelihood Ratio
P Ly
ETMr + £SCF + Econtinuum + EBBCLCP;
+
| Log (L I(LS|g . ck)) Logm(Lsigl(Lsigj Lback))
18005— + Data 100 « Data
=[] TM Signal - )
16005_ [ 1SCF ISgi;f:al 80_— = - ) +
1400— [ ] B-background - |
= E B Conti -
§ 1200 :_ ontinuum 60 -
S 1000 o N
5 ot 1o deviation o
& -
600— ‘
wE- = 20 deviation -
2002— e
E b | §+++ﬁ I e
3 BT TR e ke T R .IH TR LI e e ey B et e et St _: el AL
o i g ﬂTﬂﬁ*# ++*++# Gibard b oo 7 2 T T
2 I I5 t I |2 - I-Ill - IJrO U1 _009 008 - 9(196 C0[3](Aqlcaltegones% 002 001 -0

Log]O[Lsig./(Lsig. + me.)] (Al categories )

Zoom on the signal region
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LyV UL/ \V. VUV UL VIL )

PP IRV LV v TrITe)

Fit Results: Proj. Plots (ll)

No R cut,

m

Dn and J/y vetoed

Spurity =12%
ES =94%
€op = 14:/0
eqq =95%

N. bins = 30

|
e e P S e s oS
_2-1-+-_L--:'-—4—++--I4-_ﬂtrm-' ------------- +—4=_—i-_---T-L---++
5h73 5274 5276 5278 528 5280 5284 5286
my(GeV/c?)
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LIVULILY/ \V.UUVUJ UL VIV )

PO ERUTR TP T ITe)

1 vuULaa

ES

Signhal enhanced by R cut,
Dn and Jhy vetoed

- (o)
I | I8y =66%
805 8 = 28%
— - DO,
70E eB§_2A>
60;_ _1%
502— N bins=30
40F-
30F-
20
10F
4
%'T"""""' abeluntulal e Stk B == Seulei oty inalatulatutel siuiriulel '_r-—'l'-'T'—": '—";'l"_"_
P S e Y R e T o e e QIS Eron o
5h7D 5274 5276 5278 528 5282 5284 586
my(GeV/c)
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B UL TR VIR

1a1. AnvoIGGLLLL

Fit Results: Proj. Plots (lil)

No R cut, Dx and Jhy vetoed

""""l'--u----..Spurity=12%
eg = 94%
£B§=;4:A>
Sq,qz 5%

bins = 30

4
%""."—#—‘1 """ B et ol et Sk et B eieals Sl o el e el
_2—4—_—_1:__-J_;f._ T —4—_}_'_{_ $_J = ey e e
1 s L L 1 s L s 1 L L L 1 ' L L | L s L 1 L L L 1
4 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
AE(GeV)
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A vt ey

PRIV TP TR RV FEvTeTITe)

Fit Results: Proj. Plots (IV
W

=T =

Signhal enhanced by R cut,

No R cut, Dx and Jhy vetoed
Dn and Jhy vetoed

30

.,........,....,....,....,....,....,Spurity=12°/° _""I""""l""l""l""|"--|'---|Spurity=54°A>
e =94% - eg=16%
S 60—
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50;— eqq=0.8%
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LUVULL \U.UUUD UL VIL )

LYviiis. asvorvuaas

Fit Results: Proj. Plots (V)

Dt Band
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LiVULILY/ \U.UUVUJ UL VIV )

LVULiia. arvoauuaas

Fit Results: Proj. Plots (Vi)

Jhy Band
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A ma ey

Bt et el b

Atl G (A t) (NoTag events; excl.)
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Fit Results: Proj. Plots (XIV)

m__ (all events)

_Y(2S)Ks
) = =
> — —
) - -
3 = =
2 — —
J — =
: — —
;
; | T L T R B e B P
; | i i e e RS LA L ++++t+¢"+w"n
5 ) L I”. MR B R R RN | .I. MR L L 'I' L
s 405 1 15 2 25 i 335 4 45
4 m_. (GeV/c)

Alejandro Perez, BaBar France Meeting, Oct 10th 2008 63



LIVULIW/\V.UVL UL VIV )

4 YVULLIIL. ANUIIUUALD

Fit Results: Proj. Plots (XIV)

T e r i B T

m__ (all events)

160
140
120
100

]
L JEINN NN NN EEEN RN

g+¢1--—t¢--++4: T :!:'"T"r"""F S e
O pEo T P TP S

A7 308 3.09 31 . aIl '3.'12' 313
(GeV/c)

I|III|III|III|III|III|III|III|III|III|III1

1t+1c

:il..l.||.;..I.-i-I.E..|I-.I|V|:II||.|I..||I....I‘l‘...l..

0.5 1 1.5 2 2.5 3 3.5 4 4.5
(GeV/c )

FO RV Y

1c+1c

Alejandro Perez, BaBar France Meeting, Oct 10th 2008



Fit Results: Proj. Plots (XIV)
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Flt Results: 1D Like. Scans (V)

A (980), p°(770))Phase D|fferencesA¢(K(892)n S-wave Kr)
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Flt Results. 2D lee. Scans

(C, S) 2D scans
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0.4F — —20

o O _:

i |
e 15
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0806 04 03 0" 02 ~04 08 "0e
S(f (980)K")

. C(UT7OKY)
o

Physical region: S* + C*< 1 ‘

In white:
(unphysical regions) U (56 excl.)
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Fit Results: 2D Like. Scans

(C,S) ZD scans

fo(ggo)KOS I Conv. with systematics I p0(770)K°S
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Flt Results. 2D lee. Scans

(C, S) 2D scans

‘ 1, 2, 3,4 and 50 contours ‘

f (980)K°, p°(77)K°S
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Sif, (980)K" ) S(p(770)K)
No CPV (0,0) excluded at 3.5¢ No CPV (0,0) and SM
SM prediction (sin(2p),0) is not excluded predictions are not excluded
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Fit Results: Branching Frations

Component Branching Fraction B(107°)
BY — £,(980)K" 7.027095° 4 0.70 £ 0.17
BY — p2(770)K° 4.3370-08 4 0.41 +0.12
BY — K**(892)7~ 5511000 +£0.49 £ 0.42
B’ — (Kn):tn 22691115 +2.03 £ 0.45
B’ — f»(1270) K" 1.16103% +£0.16 + 0.35

0 — £x(1300)K"° 1.827025 +0.24 +0.43
Non-resonant 5.7841%:88 + 0.71 £ 0.30
B — ye(0)K© 0.5215) +0.04 £ 0.05
Inclusive 50.12 + 1.61 + 3.99 + 0.73

All BFs are consistent with
previous mesurements
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Systematic Uncertamtles

TSI R

All Systematlcs have been reevaluated:

= Reconstruction and SCF model

= Ks reconstruction, tracking effic., PID and luminosity
= Fixed params. in fit

= Tag-side interference

= Continuum and B-background PDF

= Signal DP Model:
- Lineshapes fix parameters
- Component contributing to the signal model:
* Previously it was evaluated adding resonant components
one-by-one and refitting data. Some systematic effects
were then double counted.

* Now are evaluated on toys.
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Systematics: Signal DP Model (1)

Nominal signal model (NSM): f0(980), p(770), K*(892), K0*(1430), NR,
£X(1300), £2(1270), % cO.

Supplementary components tested: p(1450), p(1700), f0(1710), xc2, K*2(1430),
K*(1410), K*(1680).

First steep: fit on Data fixing NSM and adding supp. components. Q2B
parameters obtained are used to generate toys with NSM + supp. Compos.

For components: p(1450), K*(1410) and K*(1680) big isobar fraction where
found. So took these number from other analyses with better sensitivity.

The isobar fractions used for toys:

¢ BF(p(1450)) = 13.0 % * BF(p(770)) (From pw analysis)
® BF(p(1700)) = 7.0% * BF(p(770)) (From pw analysis)
¢ BF(f0(1710)) = (3.0 * 11.2)(%) * BF(f0(892)) (From fit on Data)

¢ BF(yc2) = (1.5 * 0.7)(%) * BF( cO0) (From fit on Data)

¢ BF(K*2(1430)) = (4.1 %= 1.5)(%) * BF(K*0(1430)) (From fit on Data)

¢ BF(K*(1410)) = 2.7 % * BF(K*(892)) (From charged Knr)
¢ BF(K*(1680)) = 15.6 % * BF(K*(892)) (From charged Knr)

Using these results toys where made: generate 100 signal only high
statistics (10K events). Fitting with/without supp. Compos. Systematics
evaluated as mean bias hetween bhoth configurations.
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Systematlcs. Slgnal DP Model (i)

Results

Par. Syst. Error | Par. Syst. Error
C(fo(980)) 0.04 C(p"(770)) 0.03
FF(fo(930)) 0.6 FF(pD (770)) 0.23
20, s 5 (fo(980)) 4.1 205y (p"(980)) 3.7
Acp(K*(892)) 0.02 Acp((KT))) 0.02
FF(K"(892)) 0.5 FF((Km)y) 0.90
Ap(K*(892)) 8.1 Ad((KT)]) 4.4
C'( f2 '12?'0}) 0.07 C( fx(1300)) 0.09
FF(f2(1270)) 0.69 FF(fx(1300)) 0.87
$(f2(1270)) 10.4 $(fx (1300)) 4.5
C(NR) 0.04 Cxec(0)) 0.05
FF(NR) 0.60 FF(x~(0)) 0.09
$(NR) 7.5 (xc(0)) 8.2
Arﬁ(fg, ) 4.4 FEFyp . 1.15

AP(K*(892), (Km)3) 4.7 A 0.006

Ap(p? (Km)5) 8.7 Signal Yield 31.7

Ap(p", F K™ (892) 12.7 R

Alejandro Perez,
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Systematlcs. Slgnal DP Model (i)

Results
Par. Syst. Error | Par. Syst. Error
C(fo(980)) 0.04 C(p”(770)) 0.03
FF(fQ(QSD)). 0.6 FF(;J?(TTO)} | 0.23
2/ Eff_(fc:{_QSO_}} 4.1 205y (p"(980)) 3.7

AL

A [ e b A | L]

AG(E™

Acp (K (0o
Fﬂff*{ Errors obtained are significantly
iImproved compared with previous

?Eﬁ}}lf{ LPO7 results

H( f2(1270)) 10.4 P fx (1300)) 15

C(NR) 0.04 Cxc(0)) 0.05
FF(NR) 0.60 FF(xc(0)) 0.09
H(NR) 7.5 ¢ (xc(0)) 8.2

Adé(fo, p°) 1.4 EFFypo 1.15
AG(K*(892), (K)h) 4.7 A 0.006
Ap(pY. (KT)E)) 8.7 Signal Yield 31.7
Ad(p?, K*(892) 12.7 e
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Total Systematic

Parameter Total | Parameter Total
C'( fo(980)) 0.05 | C(p"(770)) 0.10
FF(fo(980)) 1.03 | FE(p"(770)) 0.52
2855 (fo(980)) 5.9 | 28.75(p"(980)) 7.0
Acp(K*(892)) 0.02 | Acp((Km))) 0.03
FF(K*(892)) 1.00 | FFE((Km)}) 2.08
A (K*(892)) 9.3 | AP((Km)E) 6.0
C(f2(1270)) 0.11 | C(fx(1300)) 0.10
FF{(f2(1270)) 0.74 | FF(fx(1300)) 0.94
o f2(1270)) 12.1 | o(fx(1300)) 6.2
C(NR) 0.08 | Clxe(0)) 0.06
FF(NR) 1.17 | FF(xc(0)) 0.11
PN R) 8.4 | o(xc(0)) v.5
FFEpo 2.40 | Al 0.01
Ad( fo. p) 7.5 | Ap(K*(892), (Km);) 6.6
Ap(p (Km)5)) 133 | Ad(p”, K*(892) 15.4
Signal Yield 12.1
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Total Systematic

Parameter Total | Parameter Total
C'( fo(980)) 0.05 | C(p"(770)) 0.10
FF(fo(980)) 1.03 | FE(p"(770)) 0.52
285 (f0(980)) 5.9 | 28.75(p"(980)) 7.0
Acp(K*(892))  0.02 | Acp((IKT))) 0.03
FF(K*(892)) 1.00 | FE((Km)?2) 2.08
C{‘{’“}J Results are dominated by Dﬁiﬂn
FE statistical errors 0.04
O fo(TZT0)) TZ.1 DT x 1 La0ad]) 6.2
C(NR) 0.08 | Clxe(0)) 0.06
FF(NR) 1.17 | FF(xc(0)) 0.11
PN R) 8.4 | o(xc(0)) v.5
FFEpo 2.40 | Al 0.01
Ad( fo. p) 7.5 | Ap(K*(892), (Km);) 6.6
Ap(p (Km)5)) 133 | Ad(p”, K*(892) 15.4
Signal Yield 12.1
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Conclusions and Perspectives (l)

= All the Q2B parameters are extracted, including BF
= All BF are consistent with previous analyses

= All direct CP asymmetries are consistent with zero at 2¢
. 2[3eff for f (980) has been measured, CP conservation (0 and

180°) is excluded at the 4.10 and 3.60, respectively.
Agreement with ccs value at 1.7¢

= 2f3__ for p°(770) has been measured for the first time. Its is

consistent with zero within 1o level, the value 180° being
excluded at the 4.26. Agreement with ccs value at 1.0c
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Conclusuons and Perspectlves (n)

........

= Phase differences A¢(K*(892)‘Jt), A¢(S-wave Kr),

Ad(p°(770),K*(892)r) and Ad(p°(770),S-wave Kx) have been
measured, some of them for the first time. They can be used in
phenomenological analyses (see Reina's Talk). Constraint are
statistically limited

= (S,C) 2D scans have been performed for the f (980) and p°(770)

components. The zero CPV and SM values are excluded at the
3.50 and 1.1c level, respectively, for the f (980) component.

The same values are not excluded for the p°(770) at 1o

Perspectives:

= BAD #2112 uploaded
= Review is ongoing: B. Meadows, F. Porter and N. Arnaud

= The goal is to publish in PRD
= PHD thesis defence in December
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Local Minima conflguratlon

——

- Local Minima structure is qualitaively the same.

them was hidden by the other
-  With the new fit configuration the minima shifted a bit

* Previously there were two solutions close in NLL units, but one of

[ vsA¢[K’(892)n1\ Randomized Scans
Nx r T T I L I T T T 1 I T T 11 I T T T 1 I L l 60'_" T | T T T T | T T T T T T T T L.I.I T T T T T T | T T T T I T ]
25— - ] _.. ° N
: LPO7 : e : Now 1
B -:- 1 .- _ 50—_ o .
20— o PRI - e .
. Lt ’ a0 wer * -
= Y . - ° ", . ]
CHidden minimu _ 1 o F . . . o ]
B . - 1 ¥ . Now, the local minimuny,
100 s — - . can be seen .
- H - 20__ .. __
5[ . - .
: . - : 10:" .ob"_*
0__I [ |.|q.|-|--‘.-| vl b v by Lo v b by a |_T oi*'?.T.l T T |.T..|..| “0 (Y] QIO‘.I':'.I‘T.I.... .
-50 0 0 1 00 150 200 250 300 350 -150 -100 -50 0 50 100 150
AJ[K (892)n] - offset arg(A(B® — K*(892))(q/p)A(B’ — K (892)1%))

Global minimum shifted to zero
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