Charm of the charmless —
Three-body Hadronic B decays
at BaBar

Gagan Mohanty
WARWICK

Warwick EPP Seminar
October 25, 2007



PO Outline of the talk

* Theory and Motivation

* Dataset and Detector
* Analysis Strategy

— Particle Identification
— Continuum Suppression

— Kinematical Variables

* Results
» B*— K*K-nt/K*n'n /ntm "
» B'— K

* Summary and Outlook

Preliminary



A .
hadas Lt History: Timeline (1993)

* 1st observation of charmless B decays by
CLEO  prL7,3922 (1993)

Abstract

We report results from a search for the decays B® — r*n~,B® - K*x~, and
BY &+ KYK-. We find 90% confidence level upper limnits on the branching
fractions, B,, < 2.9% 10°5, Br, < 2.6 x 1075, and By g < 0.7 x 1075 While
there is no statistically significant signal in the individual modes, the sum of
B,. and By, exceeds zero with a Tsigniﬁcani:e of more than four standard
deviations, indicating that we have observed charmless hadronic 8 decays.

PACS numbers: 13.40.Hq, 14.40.Jz

» Since then...
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¥ Typical diagrams for charmless three-body B decays (h denotes K or n)

b — s loop (penguin) transition contributes only to the final states with
odd number of kaons due to presence s quark e.g. Knn, KKK

Final states with even number of kaons, such as KK get contributions

from b — u tree and b — d penguin diagrams. Odd number kaon states
are further Cabibbo suppressed [~ sin6 ]



WARWICK

Motivations

* Interfering tree and penguin amplitudes jms) PRL 93, 131801

good place to search for direct CP violation = g400 L b
. . . 3 A\K T
* New particles can appear 1n loop diagrams g N

(signature of physics beyond SM) 200 | |
* Probes tlavor sector, particularly by measuring |, | e

— sin(2P) or just B in the K i*h™ (K/m) Dalitz plot 0l 0o ol
AE (GeV)

— o 1n the modes: nw, pmt and pp
— v using flavour symmetries (1sospin, U-spin, etc.)

* Low energy spectroscopy  Klempt et al.,
arXiv:0708.4016

* Testing ground for perturbative QCD, factorization,
SU(3) flavor symmetry ...



WARWICK Why three-body?

e D HFAG
¥ - w2 bOdy September 2007 PRO :
E‘ KtK-  eteo *
=— T  bele - Larger BF than two-body decays
- o " Phoe2os - Correct way to study interference
et —— New Avg. . .
= e - Some modes in well-defined CP
=TT igenstate
p— o0 eigensta Gershon, Hazumi PLB 596, 163
L —— K+g0
__‘E: K*q— == (‘n('n_:—ﬁ 3 -bO dy
KO+ = = HFAG
e Kot September 2007
T T T T T = Kooy e
00 125 T 250 & KK T o
- K+K-L? —_—
== K+K-K+ —— Eggggﬂﬁ
— 0 — NEw Avg.
CON ] —_ K%t ) ?
- large phase space with low event —
density; hard to identify all phase-space ress
structures = weuoe
- mixture of CP-even, CP-odd final states e
- more complicated analysis needed i
] 1 ] ) L) T I;*onl_-'—n__ 1 T 7




TARILIA Dataset
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WARWICK

BaBar Detector

1.5T solenoid

Cerenkov
Detector (DIRC)
144 Quartz bars
and 11000 PMTs

v
Particle ID

Resistive Plate Chamber
& Limited Streamer Tube

Instrumented Flux Return

s & K ID

Electromagnetic Calorimeter
6580 CslI(TI) Crystals
e*ID /

Y reco.

o./E = 2.32% E-14 @ 1.85%

Drift Chamber
40 layers

/
High quality tracking
(fiducial volume: 0.41 < 0 < 2.54)

" o(p:)pr = 0.13% P; @ 0.45%

Silicon Vertex Tracker
five layers, double strip




WARWICK

Analysis Strategy

Inclusive ) | |
» Background fighting: 2, )09 uds:cc:bb = |
v" Continuum (event topology) £l i B
ki L Y(28)
v’ Other types of B decays (PID, Ter Ll a6y
charm and charmonia veto) L st + * ,,,+"£ *“’ AN .

> Sl gnal eXtraCtion (kinematiCS) 041 046 10001002 1031 1037 105 N/ 106
Mass (GeV/cz)
Full (3body)/partial (02B)

» Dalitz plot technique (three-body decays having reasonable
signal size)

Time-dependent DP (3body)

» Time-dependent analysis in neutral B meson decays to
determine CP violation parameters at each point of the |
phase space Complexity

10



FERRELIA Particle Identification

* PID is crucial for 10

these analyses s ls
=3
— distinguish K vs. = < |
.S L
— veto the leptons g
& a4 ]
g B 1— electron f > 30
*016? 2 - _|
— - pe(0.4,0.6) GeV/c ~ Mmuon
§0.14f _ oL v )
S 0 12i ~ plon 2 2.5 3 3.5 4
E 1 [ kaon momentum (GeV/c)
0.1 .
0.08  proton * Always room to improve
0.06 E (NIM article in preparation)
0.04/— - - -
002 — Longitudinal shower depth
S T from an unsegmented EMC
%0 40 20 60 80

AL (cm) 11



WARWICK : :
RY Continuum Suppression
* Event topology

— B produced at rest (spherical) @ ‘f

— Jet'llke UdSC eVentS / Isotropic B event Jet-like continuum event
| COS Ormoml| | COS Oipr| 1

Signal

%

14 . B 3s
L L A 1 a0 3

- .L'.:‘le >skibig )

02 o 2, s

06 0.7 08

0701 0.2 0.3 0.4 0.5 0.6 0.7 0.8 O. Y °-; %4 ““%’ TR YR TR §
>< —I— I: | V L] A t O_ CosBthr flsherL2L0
At ilm
N : 1= / 1. * Flavour and decay-

_ time of the B meson
candidate (not used
" tarcas in TD analysis)

Background

12



WARWICK Typical Performance

Background rejection versus Signal efficiency

TMVA
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m 0°F '""'"'"""IG'S'e"'a'S'"p'O'S'S'i """"""""""""""" \-
0.5 | MVA Method: .
BDT R
0.4 MLP | A
0.3 S— - IC:)FhMlpANN ----- --------------- --------------- .Hockell' et al.,.
- IShiET— physics/0703039
0.2 L1 1 l 1 1 1 1 l 1111 l 1111 1 [ . l [ . l I l L1 1 1 J | J L1 1

o

01 02 03 04 05 06 0.7 08 0.9 1
Signal efficiency

13



WARWICK i . .
RY Kinematical Variables

o 160 mES

3o signal

~ background

* Utilize precise beam
energy information and

S ,\([i,p) conservation
* ol _ > >
mes = \/Egeam — Pj
—_ * *
20 AE -_— (EB - Ebeam)
g5
Background

'

Signal -

- box
TS
Inclusive/Dalitz plot 14

Sldeband




WARWICK Dalitz-plot Analysis

* Powerful technique relying on Lorentz invariant
phase-space variables 1n a three-body decay

Decay rate, |A]? = & x |enrenr + Zk ce'* Dy (513, 523) 2
— 2
Sl_] = m if 7
2
B P

Dy, = Ry(s13) x Tx(s13, $23)

Zemach, PL.133
B1021 (1964)

F led ch | BW
For single channel BW /\ or coupied channe Flatte, PLB63,

— q mQ J
F=To <QO> \/313X§(q0) where '), = gp\/S13 — 4m}2b ( ) 15

1
—s13—tmgol (s13)

and T} is the angular term

Rp(s13) = 2




WARWICK

Dalitz-plot Analysis |2] %
& Extract ¢, gz and 6, ,, by performing a maximum

likelihood fit —————X_

L(813,823) = fsig - Lsig(Model, c.;,) + forg - Lokg

# Fit fraction is the ratio of the integral of a single decay
amplitude squared to the coherent sum of all Z F 1

Nsi
By <= (ENBQB) X |F, = [ lexe’ ’ka(813,823)| ds13dso3
v [ ¢e "iD; i(513,823)ds13ds23]?

% Measure CP violation asymmetries by comparing B
and B amplitudes

16



ARWICK
WARZIE Time-dependent DP

%

Flavor tagging Q
~30%

+
T B2 K '

TC+
f< Eff.~25%

d Time-dependent decay rate of Bo(ﬁ)) — three-body

N

(AL Q) o (A2 + 1 A2) =77

-
—
~ -~

A 1Dmiz)s
(1 + 2@@ ( |j|26’|‘J.A|2 7,sm(AmAt) TQ

\'|/A| |A| \
LA

cos(AmAt))

~--——

» Include detector effects (mistagging and resolution)
d Determine mixing-induced-€P [sine coefficient] and
direct.€P [cosine coefficient] at each point in the DP
> A(B — f) # A(B — f)) =y direct.eP 17



WARWICK

Bt - K*Kwt* inclusive

18



WARWICK ..
ot Motivations

* Potentially rich Dalitz structure

* Good place to look for direct£P (interference
between b—u tree and b—d penguin amplitudes)

* Little experimental information exists == new
physics effects not excluded

* Rate and asymmetry in B*— K*(892)K* are

inputs to a method to extracty S and Suprun,

* Same Q2B state helps on understanding observed
discrepancy of sin(2p") in the B — @K, mode

Grossman et al.,
PRD 68, 015004

And... e Qurprises do happen

19



VERRIE P Current Status

Theory 0.1 03 05 0.7
B(K*°(892)K*T)[107°] : | |

Interesting Lower Limit:

B(BT — K*9(892)KT) >
0.1 0.6 3.0 |_p 10.11 6
B(¢(1020)7+) [107F] : pue— = X (0.68%513) x 1077,
Factorization Fleischer and Recksiegel
pQCD PRD 71, 051501 (2005)
SUQ) with =K — [ rx 0.258}2 o1
Experiment T 10331 Jg |
BT — Mode Best existing limit References
KtK =t <6.3x10°° PRL 91 (2003) 051801 (%)
fo(980) 7t < 3.0 x107%/B(f0(980) — wt7x~) PRD 72 (2005) 052002
$(1020) 7+ <2.4x%x1077 PRD 74 (2006) 012001 (*)
KTK*(892) <1.1x10°° arXiv:0706.1059[hep-ex] (*)
KTK°(1430) <2.2x107° arXiv:0706.1059[hep-ex]

» Numbers are from BaBar, competitive limits also available
from Belle and CLEO for the modes indicated by (*)

20



WARWICK . .
o of Bt— K*Knt 1nclus1ve

42 3

= 40 } |
NI Em| | ||
i

. | —_—1++‘+ E’f"ﬁL Li"i

3274 5276 2278 328 5282 518

Eventz/7.5 MeaV
= H e =

Events/0.

o L06 004002 0 002 004 006 -
AE (GeV) Mg (GeVicT)

(1 An unbinned maximum likelihood fit of [m, AE, NN] to
16143 candidate events finds a signal yield of 429+43

> 12.60 (statistical only) and 9.6c including systematic uncertainty

arXiv:0708.0376, B(B™ — KTK 77):(5.0+0.5+0.5) x 1079
accepted by PRL

Acp = 0.00 £0.10 + 0.03

21



WARWICK

Bt— K*Kn" inclusive

arXiv:0708.0376,

v Half of the events originates from — ] accepted by PRL
v Reminiscent of similar structures oo MKK
. 200
in KK*K- and K*K*K-
150
arXiv:0706.3885, PRD 74, 032003 n: —+ ‘- g
accepted by PRL 20 | 0 I ;) 3 3 5
T ; k)

2 KSK+K- : KKK M- (GeVieT)
"§z - i B Efficiency-corrected distribution
a ;-. 10dr .

s S » Nature of this state around
B 1 E .
; @ E 1.5GeV/c? is not very clear
i LJW o 15 24 a5 X 35 -
115225 3354 4j=] g K} (GeV /e &mﬂ— i
m,. (CeVio
S oo uzes
Ly
v’ Rate reasonably consistent with — Sod
the Q2B results on KK %ﬂ | p bTt
. M o 1 2 3 4 5
aerV:0708.2248, mH'Ir" EG‘EHICI:] 29
accepted by PRD(R)

Efficiency-corrected distribution
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Dalitz plot analyses of
B — K'nm'mand nt*nnt*

23



WARWICK

5o PRD 72, 052002 (2005) ji

468+35 1“1, v

B*— n*a*n Dalitz plot
232M B pair's m—ES

Events / ( 0.0009 Gev/c”)
\

-
&)
[=]

82 521 522 523 524 525 528 527 528
M (GeVie

2 Coupled BW

|

Signal = p°(770) + /5(980) "
+f2(1270) + p%(1450) + NR ..
1 |

Single BW Phase-space

Events/(0.1 GeWcz)
=]
o

0

4 2
m(rntn) (GeV/ie™)

24



WARWICK
R B*— w'a'n: Summary ﬁ

PRD 72, 052002 (2005)

Mode B(B* — Mode (107°) 90% CL UL B (107°) Acp (%)
BT = nirEqT total 162+1.2+0.9 - —0.7+7.7+25
0(770)7E, pO(770) — 77— 8.8+1.0+061)7 — —7.4+120+3.470°
f2(1270)7E, f5(1270) — nt7r~  2.34+0.64+0.240.3 <35 —0.4+24.7 £ 2. 8+gg
BT — x#Ex*xF Nonresonant 23+09+03+0.4 < 4.6 +8.0+41.24+6.5+2.4
p9(1450)7%E, p0(1450) —» ntn~ 1.0+ 0.6+ 0.2+ 0.2 <23 +15.5+62.1+7.9707
£0(980) 7%, £5(980) — mta— 1.24+06+0.1+0.4 <3.0 —49.5 4+ 53.7 4 4. 9+§»g
Xcoﬂ'i, Xc0 — = — < 0.3 —
fo(1370)n%, f(1370) — nta— — < 3.0 —
awi, o— mtr™ — <4.1 —
v’ p%(770) is the dominant component . Ll ibe JELL)
.. . = 2000 1,(1270)
1 3o indication for £,(1270) and NR 3 J©
= 1500
S £5(980) ",
S ,
C

200

» No contribution from y_, ™ not

feasible to measure v with analvsed
dataset  Bediaga er al., PRL 81,4067 (1998)

05 1 1.5 2
M(TU*T0) (GeVie?)
25



WARWICK B*— K*n T Dalltz plot

fci)
=

. Ll pairs L. % 35:_ PRD 72, 072003 (2005) B
200 J SF L :
1078:&56 ”EiE ofsifiitl L -

tn
S

15%%355:5;-.-!5:-1‘“_ -

W

Events / { 0.0009 GeV.

pofFEE T E

gz_ 52] 5_22 523 524 5_'2_5 5_'2_6 52? 5_'2_8 529 DE'.":'..:::E!.:.'.‘ .'I'.‘;.::T:".'I':.‘.'T.:E'.'EE.:'E'.’?:.':!_::. i g
m.. (GeV/c -
es ( ) (GeV /et

-

Events / (0.11 (GeV/ic™))
[
[

K0

GeV/
5

— Fit -
mqq

Events /(0,11 (

o B 58 B8 8 B

]
(=]
III|III|III|III|III|III|III|II

:::ID

5

1 2 3 4 3 ) )
mp._ (GeV/ic™) m_,_ (GeV/c)

Signal = K*°(892) + (Km)y® + /0(980) + p°(770) + xc0 + NR 26



WARWICK B*— K*a*m: Summary %

PRD 72, 072003 (2005)

Mode B(B* — Mode) (107°%) 90% CL UL B (1079 Acp (%)

BT — KErTIrT total 64.1+£24+4.0 — —13+37+1.1
K*0(892)7%, K*0(892) — K+n~ 8.99 +0.78 + 0.487 )39 - 6.8+7.8+57157
(Km)0nE, (Kn)§0 — Kt~ 340+ 1.7+ 1512 - —6.4+3.24+2.077
fo(980) K, £5(980) — mtn— 9.47 +0.97 £ 0. 46+° 2 - 8.8+95+26123
PO(7T70)K*E, p0(770) — ntn— 5.07 +0.75 + 0. 35+8§82 — 3241346718
xco KT, Xeo — T 0.66 + 0.22 + 0.07 £+ 0.03 <11 —

B* — K*r*nT Nonresonant 2.854 0.64 +0.4110-10 <65 -
K39(1430)7*, K3°(1430) — Kt rn~ — <77 —
K*9(1680)n*, K*9(1680) — Kt7n~ — < 3.8 —
f2(1270)K+, f2(1270) — nta— — < 8.9 —
fo(1370)K*, fo(1370) — o~ — < 10.7 —
p0(1450) K+, p9(14570) — ntr— — <11.7 —
fo(1500)K*, fo(1500) — 7ta— — < 4.4 —
f5(1525)K*, f4(1525) — 7t~ — < 3.4 —

“* Total BF differs significantly from Belle (48.8+1.1+3.6)*10°
PRL 96, 251803 (2006)
J (Kr)*0 mm K*0(1430) resonance + Effective range nonresonant
component (Belle uses K°(1430) only)

» Evidence for direct CP violation in the p°(770)K* mode & 7



WARWICK

caw/e)

Events /(0 .02

PRD 72, 072003 (2005)

CP in charged B decays?

100

==

HinT) (Gev/ed) M) (gav/c’)

PRL 96, 251803 (2006)

160 ' 5 '

> 1a0f BABAR _

o f 3 N(BB) | Total yield | Acp(p°K™)
— 10 2 x10°% | [p°K* frac] in %

i " u +8
Siof _ _ = ¢ 226 2125+79 | 32+ 13+£67;
g2 ot — [~ 8%]
2R S : 386 | 4286+110 | 30+£11+27,"
i & - [~ 8%]

“of -
o 3 v' Large 4, in agreement with
oF

predictions based on flavour

SU(3) symmetry (19-24)%
Chiang et al., PRD 69, 034001 (2004)

> Interesting to see the results
with higher statistics. ..

28



WARWICK

Time-dependent Dalitz plot
analysis of B — K *m

29



WARWICK N ’
o of Motivations %

* Dominantly & — s penguin transition sy prone to
NP effect

* Provides a test if mixing-induced €P asymmetry
equals to that of tree-level transition b — ccs

* Measure B in O2B modes unambiguously nmsp
interference term allows determination of cosine
term (beauty of DP)

* We can determine the relative phase between B*—
K™(892)m and B*— K™(892)n* =mpaccess to CKM

angle Y Deshpande ef al., PRL 90, 061802 (2003)
Ciuchini et al., PRD 74, 051301 (2006)
Gronau et al., PRD 75, 014002 (2007)

30



WARWICK

Time-dependent Q2B

Existing Measurements

CP parameters BaBar hep-ex/0408095 Belle hep-ex/0507037
S(f0(980)K2) —0.957)52 £0.10 —0.47 +£0.36 + 0.08
C(fo(980)K9) —0.244+0.31+0.15 —0.234+0.23+0.13
S(p°(7T70)K%) 0.20 4+ 0.52 +0.24 —
C(p°(7T70)K2) 0.64 +0.41 4+ 0.20 —
Time-integrated Q2B Time-integrated DP
B(B° — Mode)[107°] BaBar PRD 73, 031101 Belle PRD 75, 012006
KomTm™ 43.0+23+£2.3 475+24+£3.7
f0(980)(— ntn ) K 55+ 0.7+0.5+0.3 7641740732
PP (T7T0) K — 6.1+ 1.0+0.5%)7
K*+(892)7~ 11.0+1.5+05+0.5 8.44+1.1+087°
KT (1430)7 - 49.7+38+6.71,72
nonresonant Kortr~ <21 ©@90% CL 19.94+25+1.6127
Acp(K*Tr™) —0.114+0.14 +0.05 —

J Both agree reasonably well
¥ Discrepancy in the nonresonant contribution

® Belle also observes structure near 1.3 GeV/c? in the n*n spectrum 44



WARWICK Signal Yield

* Simultaneous fit including
— my, AE, NN, At and tagged (B"/B®) DP variables
arXiv:0708.2097
_ Contrib. LP2007

B |
FFRP.E{I:FI}HAR B Al AT

[PRELIMINAR

A B

(=

a0

Evenlz[0.93MeV/c

kA

o
o3

R
=Y
& [
=
i
i

&

i

3275 524 5285
AE [BeV) Mg (SeVic™)

» Signal: (2172+70) in total candidate sample of 22525

32



WARWICK

d p%(770)K,  Gounaris-Sakurai
d/,980)K;  Coupled BW

d K*(892)r  Single BW

d K9(1430)r  LASS shape
Q7(1300)K, Single BW
Q7(1270)K, .,

£i(980) T, L
\ m7T+7T_

A p(770) PRELIMINARY
g 100 \ £.(1300)+£,(1270) |
5 I
£ 50
i

0

arXiv:0708.2097

% K . Contrib. LP2007
so F [ K(892) '
i BabB ar
— K*0(1430)FR ELIMINARY I
FE B0 §
Q
Lt =
% 0o
= 40 %
;
2 =
BB L
q q— 1 2 3 4

Dalitz plot Content

80
60
40

20

BABAR
PRELIMINARY

1 2 3 4 5
T 0 ]
KST('

33



WARWICK

Time-dependent CP violation

» Time-dependent CP asymmetry measured at each point in
t time

the Kgt*n Dalitz plot for the firs arXiv:0708.2097
T 2 Contrib. LP2007
L —— 88.657) CL>32% . E 37.4° 25 CL > 32% ]
20\ . 886972 cL>5% BABAR - /- R 37.42F CL> 5% BABAR
- \. 42l preliminary : . A 81 preliminary -
- Stat onl S A
15; g o ony\g . ol Charmonium -
1ol "'-._:__char'monium Stat + Syst R - .
5 - i ]
Uf = - E U_ i
- T wéa;ﬁ'mgmﬁn I R T R T "a'a"wég;'{;%mb
28,11 (fo(980) K D) " 28,1 (p°(7T70)K9) ¥
C'P parameters arXiv:0708.2097 [hep-ex]
C(fo(980)KD) 035+027+007+0.04 x f,(980)K value 2.10
S(fo(980)K9) —0-941:55227 003 +0.02 above charmonium
20.57(fo(980)K?) (89755 £5+£8)° . .
0
C(O(TT0)KD) 602too7 0082006 | " PKconsistent with
S(p°(T70)KY) 0.6175:55 +0.09 + 0.08 the world-average 34
281 (p°(TTO)K9) (37t +5+6)°




WARWICK

CP violation in DP amplitudes
» Advantage of time-dependent Dalitz plot sy probes

arXiv:0708.2097 CP violation from two orthogonal directions
Contrib. LP2007

disfavoured at 3.7¢

I U B DAL I B B B LI ELRLELE I O I o T ' ' ! '
o - g =
NS 58.675; CL > 32% A [ —— 16355, CL >32%
L] N S — 58612 CL > 5% BABAR 20 1635512 CL > 5% BABAR
B preliminary @ /- ' preliminary

B . . i ]
15 - / E- -'-.. .l .
B v . / - X

T,

—

L)
|||I||
N N

-250 -200 -150 100 =50 0 50 100

I-1.!_=IIIZI I—I1EIZII I—I1-I1-II2I I—I12IIZI —I1EIIZIII -EIIZII I-EIZII 40 -20 0 I IE :
M[fn[mnjﬁg,p”[nnmﬂ;} Ap(K [832)7)

Ad(fo(980) K9, pOK?9) (—5978+6+6)° ® Phase diff in
Frac(fo(980)K9) (143728 £ 1.5+ 0.6)% / K1t mode is
Frac(p®(770)K?) (94+14+1.1+1.1)% | .
Ao(K(892)7) (—164 24 £ 12 £ 15)°F significantly
Acp(K*T(892)77) —0.18 £ 0.10 + 0.03 +0.03 different from
Frac(K*(892)) (11.7+1.3+1.34+0.6)%
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S= -sin2f

sin2f3 in Penguins

LP 2007
PRELIMINARY
boces Word Average  SEITZ0 § - ossioms ¢=New/Updated
., BaBar 021£0.26+0.11 | 4 BaBar/Belle Result
X Bele . | : 0.50+0.21 +0.06 | «
= Average! 1 b 0.39+0.17

o BaBar

/sin2B..)=0.67+0.04

X Belle
= Average
T T BaBar T AR T 0.71+024+0.04
v Belle : i 0.30+0.32+0.08
¢ Average : : : 0.58+0.20
""" ST BaBar v T 4010634003 | 1% CL for the average
X Belle - | : 0.33+0.35+008 | «
= Average : : 0.38 +0.19 .-
Y BaBar ¢ T ue1 0221 0.00+0.08 | ¢ NeW naive HFAG
o, Average: ; o 0.61 705
e T v e average <1c from
Belle 0.11+046 +0.07 | .
S verage! ; . oasroze the charmonium
o TBaBar U AR 080£007 | .
X Bele ! j 101840234011 | mode Sanﬁ value
"~ Average: : ey 0.84 + 0.07 "
< BaBar—f—————14 | b72:071£008 | A— T Al F‘"l'l’ n
% Belle . -0.43+049+009 | T k WJ'IMHIE\XLIW'BAI‘IJI@@HJ {
%. . Average’ f—— . 0821041 UL A
% BaBar _ 0.76 £0.11 705 | ¢
\» Belle 1.68+0.15+£0.08 755 | .
t Average: ] 0.73+0.10 “- Slide from LP2007
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WARWICK .
RY Conclusions

%

A First measurement of the inclusive mode B* — K*Krt*

JDP measurements in the charged Knt and e modes

JEvidence of direct CP violation in the p°(770)K* mode
of charged Knrmt final state

B, measured without any sign ambiguity (thanks to the
time-dependent DP technique)

dMeasured CP violation parameters agree reasonably
well with SM predictions

JTL ook forward to last run that along with run 6 would
double the dataset "= crucial for many rare modes
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Bonus slides
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WARWICK Scalar K=« near 1.4 GeV/¢:

80F

D BaBar: 70E

\6;'
» BW for K*(1430) plus an > ]

effective range NR component 40

30F
MK — 1 4 79| 20f =
eotdsTia where cotdp = ” -+ 2| E
T VA e S Wb
> Flat NR component oass
- parameters a,r taken from LASS experiment®
- valid up to 1.8GeV U Belle:
™ LASS, Kr scattering at 11GeV at SLAC > BW for K*(1430)

» exponential NR
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