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e Introduction

e Charmless hadronic 2-body and quasi-2-body decays

- B 5K K"~ and B'—n'n Kt

- Inclusive B—X n and B—n'p,n't n'K*

e Charmless hadronic 3-body decays

— BO—>KSOK+/ ", B"=K'n’n’ and BO—>3KSO

 Summary and conclusions

26/05/2010

Charmless B decays at BaBar and Belle



Why charmless B decays?
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Contributions from tree and penguin diagrams that could have contributions
from new physics particles in the loop (heavy=enhanced)

Can search for signs of new physics such as enhanced branching fractions,
anomalous CP asymmetries or polarizations.

Time-dependent measurements and interferences between intermediate
states can allow measurements of all three CKM angles

Informations on the nature of light hadron intermediate resonances
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Recent results in hadronic
charmless (quasi-) 2-body B decays
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I

B—h'nm K''n"™ decays <LO

OHELLE
-/+ +/- 0 + -t 657M BB
B' Kt K B—oanan Kn
PRD 81 071101(R) (2010) PRD 80 051103(R) (2009)
Motivation:

- Contribution of electroweak and gluonic penguins.
- Provide information to help explain the unexpected low longitudinal polarization
measured in the B—VV decay B—»®K (measured f ~0.5, expefted f ~1).

ﬁ Non resonant 7n'a’ K'nw is a background to
Angular analysis: is form factor at resonant VV production, with possibly
the origin of the unexpected low different properties.

longitudinal polarization?

- B— K'm and B—>K'n" : direct CPV in-
consistent with naive SM expectations.

- Insight could come from V'V final states
with same quark content (as B—pK"),
differences would be mainly hadronic.

- B— K*'K*': constraints on a and
v through BF measurement.

- B— K*"K*": BF could be
enhanced via intermediate heavy
bosons.
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B'->K'n K 'n™" Lo

Reconstruction and selection:

*/- 0 +/- 0 0 ReSlllt (other modes see backup)
Vetos for B—D "X,B'—D "X, B'—>D'X and Mode B O | B U
B'—®X. Likelihood separation between K Yield 7TITII8 | 3713378
and w. Continuum SUPPression. € [%] 4.43 (fL — 1.0) 5.74 (fL _ 1.0)
Likelihood: M, AE , M (K'n") vs M_(K'r") Sla] 0.9 -
be ! 4 2 4o B[lO_B] 026+0.33+0.QO )
or M (K'm) vs M (K'r) 49 0.29-0.08
! 2 UL B[10-° <08 <0.2
A
50 — 'No significant signal
45 B— KK+ Charmless B C i ith BaBar (PRL 100, 081801
omparison with BaBar :
- 40 ,A background (2008), ~380 M BBbar):
= 35 T Charmed B 220 BF(B"— K™K *)=128"%+0.11
o 30 AY background discrepancy
u\;’ 25 1 | \ .|. Compatible |BF (B"— K™K ™) <0.41
t 20 [ &l B A upper limits
D | / o oF A I Y \
i 15 *ecen Tl.. Both experiments are compatible with
10 _ Continuum theoretical prediction:
S Hen backgrm:nd Mode | B'— K*YK*0 B" — KK
(6.7 09 1.1 1.3 15 1.7 B 0.17-092x 10 % [29+02x10"*
M,(K*7) (GeV) L 0.694+0.017 4 i
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B'oa'n K't

Reconstruction:

Veto for D"—Krn'n, D"->K=n", D'—na'n.
Likelihood separation between K and .
Continuum suppression.

Likelihood: M _, AE,M_, and M,__
K TS
~ rpK, fK
g 60 (1270)K*“/feed down
N I
~ 40
m 5
el
o 20
: 5
w
0
524 525 5.26 5.27 "5.28 " 5.29

M, (GeVic?)

Background: Contlnuum charmed B,
charmless B
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N T o 300
§ 1005— § 250¢ Background
S 8o S 200- subtracted
B 60F §150§— s
& a0 9 100
S a0l T ; 04 ) bty
w - nonresonant W o= nonresonant
006 08 10 12 14 08 10 12 14
M, (GeV/c?) M. (GeVic?)
Mode Y e S B Bur,
(events) (%) (¢)  (107°)  (107°)
PK* TT6TRY 573 27 217000 <34
First obs-  H(®WOK™ 512005 556 25 14757 <22
ervation PKTrT 207878 1115 5.0 28405405
fo(980)K 7™ 10697300 1143 35 14404707 <21
Evidence | .. 0 77 674 45 45000
i Ktrm o 54T 684 00 0171 <ol

First measurements of non resonant, may

help understanding polarization puzzle in VV
decays.

Babar : BF (B’ —p’ K*) =(5.6 +/- 0.9 +/— 1.3)x10°
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65TM BB

B—n'""X decays

~ 46TM BB
Inclusive B—X n B—n'p.n't n'K*

arXiv:0910.4751 arXiv:1004.024

Motivation:
Charmless B decays that involve n and n' exhibit unique properties due to mixing
between underlying pseudoscalar octet and singlet components.

- Mixing effects are relatively well undertstood
in exclusive B—K®™n™, the picture is less - Belle and Babar have searched for these

clear in B—X n (X =inclusive state of unit modes using 232 M and 535 M BB. While
’ ; Babar measured a significant B—n'K*
and found evidence for B—1n'p”, Belle
reported upper limits that are in poor
agreement with the Babar measurement.

strangeness).

- CLEO and Babar have found larger than
expected BF with a rise at high X mass in

X' . Explanation: charming penguins? - Theoretical BF predictions:
Mode Model BF
- B—X 1 could clarity the situation, as B — i/K* various few 10~°
. . . . 0 . -7 _8
couplings with the singlet n_should be small in B—p Various 107 =10
, 0 B—1n/p™ | pPQCD/QCDF | (6 —9) x 107
the mode with n, contrarily to n'. SCET 0.4 % 10-6
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Lo Inclusive B—X n

BELLE

Pseudo-inclusive method using 18 channels
(+ charge conjugates, full list see backup)

w
S
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where X includes a charged or neutral kaon 2s0f- Signal yields lgitgntal yields:
its to
and n is reconstructed from pairs of photons e 200 MeV/c? bins

+
-
=

with Ey>200 MeV. Continuum supression

ignal Yield (Events / (0.2 GeV / ¢?))

of the XS mass.

using Fisher discriminant. Vetoes are applied to | 8" + ++ N
suppress decays involving charmed mesons TS L+
and '—nr'T. I
Efficiency depends on M(X)
Likelihood: M, 0.4<M(X5)<2.6 GeV/c? S . |
be ¢ £ Differential = tat
¢ ;&£ branching fraction Stat CITot
v L E 3 b .
3 3501 2 j_ —_— Systematlc
N - o °F e sl .
S % o sSuRn ‘ dominated by
g0 o+ 4T | l PYTHIA
& 200 3 + 1 fragmentation.
__ 0 . K — . — —

-
(4.}
o

25
My, (GeV /)

100

BF=[25.5+27(stat)£1.6(sys)"? (model)|x 10

-14.1

50

E B backgrounds

37 7B2AT 8252w 52 e 83 No theoretical prediction
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Inclusive B—X 1

Spectral shape at high mass similar to X n'

S
~ 8'_ I
> N |
st B—Xn s
8 TF S =
s F |
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o F |
T 5k P
$ F ——
3 iF o
o r ' :
v 3 —— i

C H i + i

oF e _T_—q— : ‘

e — ‘

0; L e L e ey

0.5 1 1.5 2 25

BF=|25.5+2.7(stat)1.6(sys)

No strong suppression wrt B— X 1’ .
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+3.8
-14.1

M, (GeV /c?)

(model)|x 107

From PRL 93. 061801 (2004)

- B—>X1n' (Babar)
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BF=[3.9%0.8(stat)£0.5(sys)£0.8(model)|x 10~
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B—1'p,n'f 'K’

1 ' + N . . . . .
Reconstruction from n'—nna” for all signal-enriched projections on invariant masses

channels and from n'—py for n'K’. — . — . . . .
. . . g (a) I
Contlnuum background suppression using | § 0 po In' L (980) | e
angular distributions. [ _ [
Likelihood: m_, AE, Fisher 6:_ ] 1
Discriminant, M(n'), M(p/f /K*) and b3 [+t > |
helicity. Measure charge asymmetry. y bt \\}{*"‘ _ E 0L
&~ TS TEN
N B_>1,I'K~k+ n'K*+ (d) —: | /// \\'-:-.-__' | ;
e s O T S
40 K** (1430) 189 . 5
_ N - '
) (Km)* 0 - npe ™ 40
30 K*(892) 10 T 1
B S &
20 l . 20
=]~ - . _].__ | )
i } et B
0.6 0.8 0.
i mg, (GeV)
..\H_-."E-.'---"-'f_;__, I >
25 5.26 5.27 5.28 5.29
(GCV) BF measurements: four observations (next slide)

Continuum and background fr onm B decays
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B—1'p,n'f 'K’

BF measurements:

Mode S BF[107°] UL[107°] A BF Belle [107°]
B — 1/ p? 2.0 [ 1.5+0.84+0.3 2.8 - < 3.1

B — 1’ f4(980) 0.5 | 0.2753£0.1 0.9 - -

B — 1pt 5.8 | 9.7712+1.1 - 0.26 4 0.17 £ 0.02 <5.8

B — n K* 4.0 | 317,34+ 0.3 4.4 0.02 & 0.23 £ 0.02 <26

B — Kt 3.8 | 4875408 7.2 —0.26 £ 0.27 & 0.02 <29

B — o/ (Km) 5.6 | 7.47,7+£0.6 - —0.19 £ 0.17 £ 0.02 -

B —n(Kn)h" 2.9 | 6.0755£0.9 9.3 0.06 + 0.20 £ 0.02 -

B — 7' K3(1430)° | 5.3 | 13.7753 £ 1.2 - 0.14 4 0.18 £ 0.02 -

B — K} (1430)" | 7.2 | 28.0175 £2.6 - 0.15 £ 0.13 4+ 0.02 -

Belle values:
Unexpected tensor enhancement. arXiv:0701046

No significant direct CP asymmetry.
B—1'p  favors pQCD and QCFD calculations
Remaining poor agreement with Belle.
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Recent results 1in hadronic
charmless 3-body B decays
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B—Khh decays

0 Owr-+/- _+/-
B'—-K "K'

arXiv:1003.0640,
submitted to PRD-RC

- Even number of Kaons. Con-
tributions from b—u trees and
b—d penguins.

: B—)ZKSO, B—)KSOKJr and the

corresponding B—VYV decays
have been observed

- UL on the corresponding
B—PYV final state.

- A Dalitz plot (DP) analysis
could help clarify the nature of
the so-called f (1500) that was

observed in B K'K 7" but
not in B+—>Ks°KS°7t+.

26/05/2010

+ + 0.0
B —-K'n'n
PRELIMINARY
arXiv:1005.3717

- The B—K*"n’ has the
largest experimental
uncertainty in B—>K*n
decays.

- B—PV decay to help
understand decay rate and
CPV measurements in
related B—Km .

- Information on the

content of the DP could
provide information on
B+—>KS°n°n° that shows

deviation on the S para-

meter from SM prediction.

PRELIMINARY

- Golden channel for NP
search in TDCPV (pure
penguin)

- TD Measurement without
DP analysis (CP definite).
No reason why different
Q2B parameters should be
the same. Amplitude analysis
to investigate resonant
structure.

- Only even-spin resonances

are permitted.
. information on f (1500).

14
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Observation of the rare decay B°—>K 'Kt
arXiv:1003.0640

Reconstruction and selection Results (3.2 ¢ Observatlon)

- KSO from charged pions. Vetos for D", BF(BO—> K(S)Ki 7-(1):(3,21 0.5+£0.3)X 10°°

D, D’ J/¥, ¥(2S) mesons.
; Use Plots technique to obtain efficiency-

Likelihood: m ., AE and Fisher discriminant corrected 51gna1 DP distribution (262+ 47 evts)

PrO]eCthHS % ol X R
— 60[~ — R En— % 20F T ke =
z H T, = | S -
S 400 = :%' _/Jr/——"— 1 _ NE‘&”’: E
= T T - ! E
% : m""' ’\*«\ : 6 E
OF - 51gnal ERCT . ¢ T

L L 1 L L L L 1 1 L L L 1 L L 2; -:E—:

OO*' Qeoen

e
m%OKi (GeV?3/ch
S

Qualitative statements:
- Structure in K*° region at low Kn mass
- Excess with asymmetric helicity angle

Events / (1 MeV/c?)
N NN
T O | T T O

i corl_t{qqumbackground T distribution at low K °K mass.
o~ -7 T — S
- F o - T a— 5.2825 - No major contribution f1.rom 1sospin
mgg (GeV/c?) partner of f (1500) decaying to K "K.

26/05/2010 Charmless B decays at BaBar and Belle 15



Observation of the rare decay B'—K'n'n
ArXiv:1005.3717, PRELIMINARY

Reconstruction:
n’ from photons with E >50 MeV. Veto for

B'—K (n'n")K".
Likelihood:
m_. and a NN. No use of AE as 1s depends

on the signal DP distribution that is
unknown

The fraction of misreconstructed signal
events (SCF) £ depends on the signal

population of the DP. An iterative approach
18 used: Starting from an initial value for f __

the sPlot technique is used to obtain the
signal DP that 1s used to calculate a new
average f . This procedure 1s repeated, until

f _ converges.
SCF

26/05/2010

Result: Convergence after 4 iterations

with £ _=9.7%. Signal yield: 1220 +- 85
&"‘“ F o L | T T T [T T f‘_ﬁ‘; _\ LA L L L R L L B _'
BBy g BiBir |
% F preliminary d i preliminary ]
= == Zo000F
© R Py w o
) e |
ool contlnuum g I _
2 back d o y
¢ Signal background.,. NN,

2% 5.7 TR 1
Mg (GeVich) NN,

First 3-body measurement (>10 o )

BF(B" =K' 'm'm')=(15.5+1.1£1.6)x10"°

Largest systematics from PDF uncertainties
and n° reconstruction efficiency

First step towards understanding the DP
structure

16
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Amplitude analysis of B'—3K '

Reconstruction: PRELIMINARY
3 K "(n'm), S/B~2, negligible

First measurement: Find possible

background from B decays resonant contributions by the means of
o _ likelihood scans for additional resonances
Likelihood: m_., AE, NN and describe to baseline model (f , x_ ,non resonant).
decay amplitude < - _.20 Scan for
13/2 B > =251° additonal
AR = KRG~ 5 (A = KK ) & I ccalar
+ Ay[B" = K (pg) K" (p3) K" (1)) 2 | <" resonance
T As[B' = B (p) K (p) K (o)) . shows
using 1sobar model. Symmetrize amplitude J COf{tfi-
of 3 identical particles by looking at the _I: bution
minimum and the maximum of the invariant . e EAUH o B Tl 0 M from
masses. Population of one sixth of the DP: Mean [GeV/c?] f0(1710)
g MO ' Weﬁndcontributionsfromf0(980),xc0,
prelimﬁ;‘gx - f (1710), £ (2010) and non resonant (mass

and width taken from PDG).

l\)||IIII|IIII|IIII|II\I|IIII|IIII|IIII|III\|IIII

N

— N W A NN 0 O

S
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Amplitude analysis of B"—3K '

PRELIMINARY
Projections on invariant masses
80E" I_'B_AB‘AR ER( ; BABAR ' 'l' ' =
70 preliminary —= £ preliminary 3 .
ol [T e + 1 signal
50 ERRT E
20 b | e e LD Ty g o = Continuum
P E fg: e Lp background
oF E 2 ) T Tneeg
3 3
-2 T T -2
4112 14 16 18 2 -4

22 24 26 28 3 32
s_ [GeV/c?]

min

s,...[GeV/c?]

max

Measure (product) BF of 1* solution (2™ solution is separated by almost 26, see backup)

Mode

Inclusive B — KK oK%

B(B" — Mode)[10°]
6.18 £0.47 = 0.14 £ 0.06

fo(980) K5, fo(980) = KgKg
fo(1T10)K 2, fo(1710) — KSKQ
£2(2010)K§,  f2(2010) — KoKY
NR

XcOKga Xco = KgKg

2.697 17 £0.36 £ 1.87
0.50702% £0.04£0.13
0547020 £0.03 £ 0.44
13.317223 40.55 £ 2.77
0.46702 +£0.01 £0.19

Model un-
certainty 1s
dominated
by poorly

measured
f2(20 10).

First measurement. No sign of scalar f _(1500).

26/05/2010

Reminder TD measurement
(preliminary):

§=—0.90" 5 (stat )" g, (sys)
C=—0.16=0.17(stat)+0.03( sys)
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Summary and conclusions

e B—h'nm K''n""add information to polarization
puzzle

* Some discrepancy between Babar and Belle 1n
B—n"X

e 3-body decays help understand f (1500)

 Many rare decay are now accessible with data
accumulated 1n B factories

 Many measurements are statistically limited and would
benefit from next generation B factories
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The BaBar and Belle experiments

Belle Detector

=N

F EZaN=0aNaSl BABAR Detector

i ‘i \ Aerogel Cherenkov cnt.
SC solenoid ‘QQS’V \ ( _ﬁ n=1.015~1.030 ‘ Muon/Hadron Detector
)
15T 3 ﬁ Magnet Coil

3.5GeV e*

. Electron/Photon Detector

W\

3 W) I".:E:‘:f
B cherenkov Detector B 111 Al +
. Tracking Chamber - _

W support Tube

‘ Vertex Detector

Csl(TI) 16X, .Im e "
TOF counter ‘gk
.‘,-.

. " s -‘_ - \’“ N
Ve e = -,ﬁ'f’ -
"
= l.i '/

8GeV e~

i/ K, detection

S "t& det. ", 14/15 lyr. RPC+Fe

3 lyr. DSSD

~770X 10° BB ~470%x10°B B
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= 45000
(7 40000
3s000

o 30000
= 25000
£ 0000
15000
1R
5000

g 8§ 8

Ewvents / (0.016 GaV )

Analysis techniques

Discrimination between signal and background and/or fitting of parameters of interest using
multi-dimensional extended maximum likelihood fits. Recurrent discriminating variable are

Kinematic variables Events shape and other variables
Signal spherical Continuum jet-like
2
Mbc:mES:\/Ebeam_pB

F 1 3
:: :: ﬂ%<>
: ] E
- Signal EN E v
g : 3 ombined to a Neural Network (NN) or
52 52| 522 523 524 525 525 527 528 529 53 2 521 522 523 524 525 530 527 5% 520 53|Sher D|Scr|m|nant or used dwectly
Mg (GaV) me (GaV)
A E — EB o Ebeam
m_— ] E sm; ~|~5Egrra| g
oo = 'g_ 400 : gt o " ° E _E
oo} i % 309, A o83 :Ibkg =
“r 1 &= Continuum ooaf- =
oocol- - 1oof - - .
02 c_|15 o‘.h1 * 005 -Ic cns cj1 0..15 Dz %2 -;ﬂ-li 5I ‘-ﬂl-l ‘U-Jﬂlﬁh h':ﬂ Mlﬁ °f1 ‘ °l|5 0.2 f g
AE 1Ge\VY AE (GeV) S b - Sy e - B -
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Search for B'— K* K* BY— K*0 K*0

and B Kt 7= KT n*

Mode Fit bias Yield e (%) S Bx10° UL x10°
B - K*'K"" 1.540.7 TS 443 (f.=1.0) 09 02610000 <08
B 5 K"Kt ~5.4+429 182f0 T 1.31 0.3 2117505 <139
B® = K (1430)K(1430) 21451  785T00TI04 3.72 0.8 321775105, <84
B" = K (1430)K"° 133+£23 196730700 4.38 0.4 0.68+1.0871%7 <33
B" = K;(1430)K ~x" 146 +9.8 —222.8% 171 0H1%8 1.34 — — <318
Nonresonant B” — K*7~ K~ 7% —10.84+7.3 15847 1200+1001 0.82 1.0 29417332108 < TLT
B » K"K 1.04£05  —3.7£33720 574 (fu =1.0) — — < 0.2
B - K"K*n~ 25427 05+£323797 1.93 0.0 0.04£255757 < 7.6
B” — K;(1430) K (1430) 34413 -284416.1%57] 4.28 — — <47
B” — K;(1430) K™ 82+16 804187727 5.14 0.3 0244055700 < 1.7
Nonresonant B” = K*n~K™n~ 7.74+22 10.8+28370%, 1.98 0.3 0.83£2177258  <6.0
23
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Inclusive B—X n
Reconstructed modes

B — K'(r')y

BY = Kt (')

Bt = K'rtr (n')

BY = Kernat (')

B" — K'nr iy

B — Kg(m')

B — Ktn (")

B — Kortn (n)n
B - K'ratn (n')y
B — Kor'nriny

26/05/2010 Charmless B decays at BaBar and Belle
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B—n'

1 o'nIK

Babar detailed

Mlocle o p= 11 3. < = B T 1. Acn
cvents ewvents el © o - -
(5% e (1LO—%) 10— °
A= 3715 o5 23.4 17.5 2.0 1.5 4 0.8 4+ 0.3 2.5 —
7" Fo S5 4 25.9 17.5 0.5 027502 0.1 (a =] —
wp et 128422 1548 14.3 17.5 5.8 .72 =11 — 0.26 4+ 0.17 =4 0.02
" F 4.0 3.175-2 &= 0.3 4.4 0.02 &= 0.23 == 0.02
Ty e T 25410 A4 1.9 11.7 2.7 24l 0.8 —D.04 4= 0._35
3l BT 61+1S o4 5 13.3 19.6 3.1 4.371-c 4+ o.5 0.06 4+ 029
o BT 3.8 48715 L o.8 7.2 —0.26 £ 0.27 = 0.02
«.-?,,,r,,f":‘ i 14+5 241 11.5 5.8 2.0 3.0751 &= 0.5 —1.00 4= 0.7=
75, I{;f; o 26419 G3 Q.7 9.5 1.1 4. 7545 = 1.8 0.05 == D66
«.r?:,,r,,ff;;r,__rJr 23410 32 19.1 4.0 2.6 5.5753% &= 0.7 — D47 = 0.37
. Ix}tf.ﬂ o 24415 105 162 6.5 1.6 48722 4 1.2 0.24 4= 0.44
() 5" 5.6 T.ATLI S 4= 0.6 — —0.19 £ 0.17 == 0.02
«.-?:,,r,,(ffrj'“ 106421 1246 20.2 11.7 4.9 S.5720 4= 1.0 —D.39 4= 0.20
i ()" 115436 2111 17.6 19.6 2.7 58722 4= 1.0 0.32 = 0.31
o () 5T 2.0 6.0°223 += 0.9 9.3 0.06 4= 0.20 4+ 0.02
S M [f{+?.—‘>)5+ 36115 241 13.9 5.8 2.4 8.8732 &= 1.3 0.00 = 0.41
P S, Sl T 185451 3115 12.8 0.8 2.8 26.4°730 4+ 5.9 0.23 4= 0.27
«.-?mr,,[ff” D Pl 1=s4+12 1—=+1 18 .6 4.0 1.6 5.17%3 4= 0.9 0.13 &= 0.59
g (St —2O20 =4 17.4 6G.S — —a3.s8FT3-5 1.5 — 040 == 148
= () 3.9
" S (1430)° 5.3 13. 7222 = 1.2 — 0.14 - 0.18 -+ 0.02
P S (143077 42413 241 15.1 5.8 3.7 9.8752 4= 0.9 0.58 4 0.32
7l S (143007 125426 2010 10.6 9.8 4.1 21.7722 4= 3.0 —D.05 == 0.20
' S (14303 T2 28015 4+2.6 — 0.15 4= 0.13 =+ 0.02
ﬁ,,",112{1430jh+# 42411 543 0.9 2.9 3.5 27.17%'5 4.5 0.29 4+ 0.25
g S (143007 L, 115428 20410 8.5 4.0 2.0 4627152 + 12.2 —D.33 4= 0.24
Thew W2 (143037, . 42410 542 15.3 2.0 4.5 2597715 4 2.7 0.44 4+ 023
=7 —-
Tn FCS (1430)Y 6 _ G2 1L16 1447 12.4 3.4 3.0 241757 £=4.1 0.22 4+ 0.25
BY — #'p"° BT —5pt BY — o K*° BY — g K*t BY — oo
e(nar) [%0] T.0+£0.1 59401 8.5 0.1 4.5 4 0.1 129 0.1
el o) [%6] 54401 3.94+0.1 594+ 0.1 22401 T4 +01
Be”e er(nmm)  [%] 1.15 =0.02 0,95 = 0.02 0.92 4+ 0.01 0.5 4+ 0.01 1.08 4= 0.01
e (py) [Y0] 1.51 &= 0.035 1.07 +=0.02 1.09 4+ 0.02 0.30 4+ 0.01 1.08 4= 0.02
AT o8z r+23.3 4 o+9.1 4+10.8 _9 4+25
.'\'!:-,' I:I.]._-I—[] 18 — 2.7 1—1.2_&[] _ﬂ .4:_I— ] 4 3.5
UL [1[]_[’] < 1.3 = 5.8 < 2.6 < 2.0 < 0.5
BABAR[I[]_“] < 3.7 < 14 3.8 4+1.1x05 4. F'H +0.5 =< 4.5
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Charmless B decays at BaBar and Belle

25



26/05/2010

Amplitude Analysis of B’ = K KKV

Mode Solution 1  Solution 2
FF f0(980)K% 0447520  1.037)7%2
Phase [rad]fo(980)K 2 0.09 £ 0.16 1.26 £ 0.17
Significance [o] fo(980) K ¢ 3.3 -

FF fo(1710)K ¢ 0.072-07  0.0970:0°
Phase [rad] fo(1710)K%  1.11 £ 0.23 0.36 £ 0.20
Significance [o]fo(1710)K ¢ 3.7 -

FF f2(2010)K% 0.0970 0 0.10 +0.02
Phase [rad] f2(2010)K%  2.50 £0.20 1.58 + 0.22
Significance [o]f2(2010) K 3 3.3 -
FFx0 K¢ 0.07750s  0.07 4 0.02
Phase [rad|y.oK2 0.63 £ 0.47 -0.24 %+ 0.52
Significance [o]xco K g 4.2 -

FF NR 2.15703%  1.37702¢
Phase [rad] NR 0.0 0.0
Significance [c]NR 8.2 -
Total FF 2.8410° 70 2661030

Charmless B decays at BaBar and Belle
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Charmless B decays at BaBar and Belle

_ BABAR _;
= preliminary E
?ullluhlll_z
-3 -2 -1 0 1 2 3

FPhase f,(980) [rad]
FT T | | | AL B I
:;_u A m--qq!!ﬁ . W_E
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- preliminary . E
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Phase f (1710) [rad]
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