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Overview

+ General questions about CP violation
+ CP violation in three body decays
+ Experimental evidences of CP violationin B - n*n*"n- ,B¥ - n K K",
BF¥ - K m*m and BF¥ - K*K "K decays.
+ Long distance CP violation 1: S and P wave interference
+ Long distance CP violation 2: re-scattering m "m - - K "K -
+ Putting together in a phenomenological approach: coupling channels and CPT invariance
* Importance of CPT constraint in CP violation in three body B decays

+ Near future






CP violation and the CPT Theorem

CP violation — presence of weak phase

CPT conservation — same lifetime for both, particle and anti-particle.

CPT conservation = Sum of the partial width from particle and anti-particle must be
the same:

'[(M* - f+1) + ... + T'(M* - f*n) = I'M" - f'l) + ...... + T(M™ - f'n)

> (ﬁ violation = p.ex. I (M* - f+1) > Fl(M' — f‘l).

Exact symmetry = exact proportion: so it can not be assumed by chance

+ It is necessary to include final state interaction in the CP violation calculation.
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Direct QP violation charged particles:

Different disintegration behaviour from particle and anti-particle

Two contribution to a same final state.

With different strong phases (b, and b)) and weak phases (¢, and ¢, ).

AB— 1) = Ae®e®  Aye'2e CP Violation:
A(g N ,F) — Ale—fc_blefé‘l 4 Aze—r'c_bzefé“z _ Datta presentation

[ (i~f) - T (i~f) = I(fIT18)|* - |(f|T|§)|2 = —4A, Az sin (8; — 82) sin (@1 — @)

So CP Violation needs: different strong 6, and 6, and weak phases ¢, and ¢,.



Directly @P violation for :

B’-> K'r e BOS—> Ko

LHCb: Phys. Rev. Lett. 110, 221601 (2013)

Directly CP violation:

LHCD

simple counting of events between charge conjugates final states.
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Dalitz Plot-
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Charmless three body B charge decays

* Study the B decays and their intermediary states:

: m?;3l & “Cartoon” DP
K#(890) T O : d’p
D770 K T + | B Coherent sum E
+ K | s of amplitudes spin=0
B f; (980) x* E spin=1
‘HI+ R spin=2
K(1430)7*
0 R
£f(1270)x" | ® |E
? n = m?,,
/ Superimposed resonant contributions
*B*—>K*m'm-
+ + o+ - . :
*BT—>n"no"n Strong hadronic phases difference between
] intermediary states.
»B* >n*K*K vy
+B* >K*K*tK" If they have different weak

phases = in CP violation.

x

*B*—>n*p p
*B*—>K*p p 10



CP violation in three body decays:

Difference between the two Dalitz plane.

U
B-->K-nom

TRIES>—__ 500000 |

B+-K**om o

Able to identify:
1- Direct CP violation of a B —» R h.

2- CP phases differences between two intermediary amplitudes
belong to the same final state.

3- CP phases differences between two intermediary amplitudes
belong to different final state. 11



Phases in Dalitz plot

Clear signature of the phase difference
between two interfering resonances

|IM[? = [agtz—|? + |@gtz0]® + 2|Crtr— Crtnol

Figure 1: |@ptn—| = 1, [@rtao| = O Figure 2: |@u+q-| = 1, |@gtq0| > 0

Figure 3: * Figurc 4: *
|@rtn-| = |@rtao| = 1, AP = 0° |@stn-| = |@rta0| = 1, AD = 90°
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1 1 im
Evidence of CP violation:
v

Final results

with LHCb 2011 +2012 data
Phys.Rev. D90 (2014) 11, 112004
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Inclusive result

* CP asymmetries measured in full phase space:

Acp(BF - K*ntn~) = 4+0.025 £ 0.004 == 0.004 £ 0.007,
—0.036 £ 0.004 £+ 0.002 4 0.007,

)
Acp(BY = ntatn) = 4+0.058 + 0.008 £ 0.009 + 0.007,
) =—-0.123 £0.017 +£0.012 £+ 0.007,

Acp(BT = KXK'V K-

ACP(B_L — .ﬂ:_LK—I_K

LHCb 2011 +2012 data
Phys.Rev. D90 (2014) 11, 112004
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B* - B" Dalitz differences

MZ
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TABLEIL Signal yields of charmless three-body B~ decays for
PHYSICAL REVIEW D 90, 112004 (2014) the full data set.
Measurements of CP violation in the three-body phase | Dpecay mode Yield
space of charmless B decays B* - K*a*n~ 181074 + 556
B* - K*K'K~ 109240 = 354
R. Aaij et al.” BT mma'a 24907 + 222
- Adl] . B - K'K~ 6161 £+ 172
(LHCb Collaboration)

Dalitz CPV Map as a tool to

understand long distance strong phase variations
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Long distancel: CP violation from S and P wave phase
differences
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Dalitz interference CP asymmetry between p(770) and

a non resonant scalar amplitude.

|
B positive M, = de “)+FB“ cosf + a'"e'+ R .=b ke, I?IQR — s —impglg(s)

B negative M_ = et FB“ cos O + q" e PR 0.=%, -9,

0 is the Gottfried-Jackson angle to spin 1 resonances: 1> cos 6 > -1

AIMP = [M,P = [M_P = [(a5)? = ()2 FBY? cos? 6 + [(a7)? — (a™)?) | FNRP2

D
R {(m? — s)|a’a’t" cos(87. — 67") — af a™ cos(6? — 5™)]
e —

| —m,Uplal a’l" sin(0% — o) — a” a™" sin(62 — 0™")]}
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Long distancel: CP violation from S and P wave phase
differences

B » o"m*mom-
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Long distancel: CP violation from S and P wave phase differences LHC b

B - K m*m-

m2(K'm) [GeV?/ 4]
S

N .IIS. P .2IO. N
m2(' ) [GeV c?]

COS0O <0

Candidites0 02 GeV/ic®)

B
+
-+

b o
J_++++‘H'++++ +“|'.|.

= ¥ Hires
-100 aad
200 +++
-300 " :

05 / 1 \ 1.5 .
.. [ GeVieT]

Zero around the p(770) and f0(980)

Cundidutes') 02 GeV/c")

B-B

raw

=

() [GeVY
CP asymmetry close with 60%

COS0O >0

m_[GeVic?]

N R
\ 5 a
o GV

20

The zero around the f0(980),
nothing clear around p(770).



Long distance2: CP violation from re-scattering :
final state interaction nm - K"K

LHCD
\ \ )
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CP violation and the CPT Theorem

CP violation — presence of weak phase

CPT conservation - same lifetime for both, particle and anti-particle.

> (f violation = p.ex. 1“1 (M* - f+1) > Fl(M‘ - f‘l).

+ CPT conservation = Sum of the partial width from particle and anti-particle must
be the same: .

F[M*-1")+ ... + TM"->f" )= T(M " —-f")+ ... + I'M"—=1f")

Exact symmetry = exact proportion: so it can not be assumed by chance

+ It is necessary to include final state interaction in the CP violation calculation.

22



CP violation through a strong phase from

hadronic re-scattering.
Wolfenstein ( Phys.Rev. D43 (1991) 151-156) and Bigi's book

In a simplified formulation: P particle decay in a family of only two final states a e B

PA. o pA.B.oc
r—o B r—

e 1250 tBei(6a+5l3) < |T|P>=e®«[T +it T,]
o X X

S = =
i (5o+3 i25 — aidB :
t el gi2ok <BITIP>=e®f[ T +it T ]

<X | T | P>= ei50([ T‘«'-‘o( + ito‘BT-.'.-B]

<B|TIP>=e®f[ T+ +it T+ ]
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CP violation through a strong phase from

hadronic re-scattering.
Wolfenstein ( Phys.Rev. D43 (1991) 151-156) and Bigi's book

The subtracted square amplitudes is given by:

Ax=|<a|T|P>P - |<x|T[P> = 4ImT*T,
AB=I|<B|T|P>2- |<B|T|P>=-4ImT*T,

Satisfying CPT:

Ax+AB=0

24



T(P ->a) = exp(i [a) [Ta +Xaj=a Taj i fTaj,aresc (] s

T(P_—i'?) = exp(i [a) [T*a +Xaj=a T*qj i} Taj,aresc

[ B(a)=| T(P -> a)|2-| T(P -> a}|2=43aj=a mT*aTaj

Without strong re-scattering direct CP asymmetries cannot happen, even if there
are weak phases.
Misha & Misha & collab.; Wolfenstein
The goal: measuring CP asymmetries probes existence &
even features of New Dynamlcs (ND)

they can depend only an
(B(a)=|T(P -> a)|2-| T(P -> a)| 2= 4EaJ¢a TGJ aresc|] | ImT*a TCIJ

I[kaf@ 's I@f@

There are tools to deal with much more & " complex’ data:

-- unitary

-- chiral symmetry: pions [+++], kaons [++/+],

-- dispersion relations ...

-- fitting the data is the 2nd step, but not the final one!

25/60
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Scattering n"n - K'K and CP violation
B"-»K'nm'n e B"->K'K'K .

I.B., T. Frederico and O. Lourenc¢o Phys. Rev. D 89, 094013 (2014)-
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1 144

\E“;;J[nelasticity n:compilation
— ofnm'm - K'K

experimental results.

J. R. Pelaez, and F. J. Ynduréin, |
Phys. Rev. D 71, 074016 (2005). |
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CP violationin B* - om*m "m~ and
- m*K *K ™ Decays

J.H. Alvarenga Nogueira, I. B., A.B.R. Cavalcante, T. Frederico, O. Lourengo. Phys.Rev. D92 (2015) 5, 054010.

B¢

Coupling channels, one dimensional

analysis with CPT constraint

B - o¥mo -

S and P wave
interference and
Re-scattering
KK »o'o-

(a) cosB <0 ‘

f

(b) cosd > 0‘

BT - n K"K~

Re-scattering
nn —-KK
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CP violationin B* -» K m"mm~ and
B* » K*K "K ~ Decays

J.H. Alvarenga Nogueira, |. B., A.B.R. Cavalcante, T. Frederico, O. Lourenco. Phys.Rev. D92 (2015) 5, 054010.

Coupling channels, one dimensional

analysis with CPT constraint

B - K¥m "o~

S and P wave
interference and
Re-scattering
KK » oo

cosf <0

B¥ - KK 'K~

Re-scattering
nn —-KK
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The common believe: ikaros Bigi hep-ph 1503-07719

' The CKM suppressed weak decays for beauty hadrons produce FS with more hadrons than two, three
& four ones. Therefore one expects that CPT invariance is not a “practical” tool in beauty decays '

In fact, p.ex. the B*->K * m 't - can have many B decay channels with accessible through FSI

*+B*"—>Konmg*
*+B">K*"m?
*+B*"—>K™*n
+B"—>K%m*m?
+ Bt >K*K’K"?
+B"—>K*K*K"
*+B"—>K%m*n?°
* Bt —>K*m°n?

+ Plus 4 bodys

Has really hadronic interaction many degrees of freedom ???
31



LHCD

B* > h*™ h*h - events distribution.
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¥+ More than 90% of the events has M?,
resonances

< 3.0GeV?’dominated by low mass

h

® Similar theoretical conclusion in the paper:
“Three-body non-leptonic B decays and QCD factorisation” from
S. Krankl, T. Mannel and ]J. Virto- N.P. B899 (2015) 247.
Assuming 2 +1 approximation, that is the bachelor as a spectator:

we can use hadron-hadron elastic scattering as a source of the FSI 32



Elastic scattering: K'm > K'm1 -
Inelasticity: n =1 = 100% of hh going hh,
n =0 = 0% going to other final states.

LASS collaboration K'm =K - (1988)

Nuclear Physics B296 (1988) 493-526

S-wave D-wave
!

|
.31

] |
b 1,43

No deviation of the unitary circle to P-wave till 1.6GeV.
S-wave is also in the unitary circle, if one exclude 1=3/2 contribution.
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Elastic scattering n'm - mom'm’.

CERN-Munich collaboration mn - n™n - (1973)

Nuclear Physics B64 (1973) 134-162.
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Fig. 6. Argand diagrams (Im 7‘{verms Re T{) for the partial wave amplitudes from the energy-

dependent fit. Numbers indicate the nw energy.
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CP and CPT constraint in three body B
decays

Assuming 2 + 1 approach approximation with the non-
interacting bachelor

CPT does not allow directly CP violation in B-» h R with
m <1Gev

Like the CPT constraint to possible CP violation
K" -om* o’

Theory of Weak Interactions in Particle Physics. Robert E. Marshak, Riazuddin, and Ciaran P. Ryan. Wiley-Interscience, New York, 1969 35



CP violation is only possible with the participation of
the bachelor interacting with the three body system.

+ If one observe CP violation in these channels, imply the presence of

second order interaction in three body decays.

Practical consequences coming from high order hadronic interaction:

+ Watson's theorem can not be apply easily

* The loop introduce a new strong phase

¥+ The resulting resonance mass and width can be shifted (I. B, P.Magalhdes.arXiv:1512.09284 [hep-ph]).
#* [sobar model, K-matrix, “LASS parametrisation” and etc.. must be re-thinking

+ Isobar can changing the resonance mass and width or even add a new three body amplitudé®



PDG list of Directly CPV involving
low mass resonances B> R p

CPV in B* decays

ACP (B+ - n' Kx(892)+) = -0.26 + 0.27
ACP (B+ —» n K%(892)+) = 0.02 + 0.06
ACP (B+ - wK+) =-0.02 £ 0.04
ACP(B+ - K+01m+) = -0.04 £ 0.09
ACP(B+ - K#(892)+110) =-0.39 £ 0.21
AcpP(B+ - f (980)0 K+) = -0.08 £ 0.09
AcP(B+ — p0 K+ ) =0.37 * 0.10
AcP(B+ - Kop+)=-0.03 £ 0.15
ACP(B+— @pK+) =0.024 + 0.028
ACP(B+ - potr+) = 0.18 + 0.09

ACP(B+ - p+m0) = 0.02 £ 0.11
ACP(B+ - wtr+)=-0.04 + 0.06

AcP(B+ - np+)=0.11 £ 0.11

ACP(B+ - n'p+)=0.26 + 0.17

CPV in B°decays

AcP (Bo — nK *(892)0 ) = 0.19 * 0.05
ACP (B0 — p—K+)=0.20£0.11

AcP (Bo — K *(892)+ - ) = =0.22 * 0.06

( —0.308 * 0.062 LHCb PRL 120, 261801 (2018) )
ACP (B0 — K*01710)=—0.15+0.13

ACP (B0 - p+T1-) = 0.13 + 0.06

ACP (B0 — p-Tr+) = =0.08 % 0.08

37



Model Independent Method to extract ACP
in B - PV decays

J. H. Alvarenga Nogueira, |. B, T. Frederico, P.C. Magalhaes, J. Molina Rodriguez. Phys.Rev. D94 (2016) no.5, 054028.

no-resonant
contribution +

Simplest amplitude: one vector resonance and a scalar non resonant amplitudes.

1
o BW
Bposive M. = ale™ FPWcos0 + e FNR =0 e Fr™(s) = m% — s — impl p(s)

snr =98 - @
Bnegatve M_ = ale 02 FEW cos 6 4 a™ e FNR =5 - o
F'R =1

0 is the Gottfried-Jackson angle to spin 1 resonances: COS 6 change from -1 to +1
and it is assumed it depend only to the transversal Dalitz variable around the vector resonance mass

M, [P — [M_|* = [(af)* — (a'i)QHFf“W [(a7)2 — (™ \211 PNR |2
BW|2‘FNR‘2 o _

3000 T STt T e

500000 |

{(mf} )[a‘iuf cos(0f — o) — a”a™ cos(0” — o) ES
—m,l,[af a”" sin(6f, — 01") — a”a"" sin(6” — 0"")]} k - Ml
E 10 7% 5 7.5 10 125 -
498367 |
Low mass vector meson is in general close to a scalar one, = H

sharing the same region of the phase space

20 T 225
m2 T s 2
iy 10 N m &
g



Toy simulation to test method to extract ACP
in B - PV decays

Simulation with 1000 samples,
20,000 events each

Simulation of B* - nm*m *m - with )
BaBar fit parameters: 3 L
Acp(B* - n%p?) =18% o W0
=1
k'] -
> 100
. ; l:) 15 20 25
m2(wn) [GeV et
@ 300 T T T AI _
> L +B -
Simulation of B¥ — nm¥n *m~ with S [ i
BaBar fit parameters: = o[
Acp (BT » n¥p?) = 0% 5
o )
e 100
N:

5l |l0 15 20 25
m2(w*m) [GeV¥ ]

LAURA++ fit result:
0.177+ 0.03 and 0.00 = 0.03
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B decays Amplitude Analysis on going %
with runl data.

iy . v BT - n*m’ o : Analysis under collaboration review
iy SR, partially will be presented by Jussara in a few minutes
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i N1 < NSt | B —>K K" : will be presented preliminary results in a few minutes by the
S first time by Jussara

lzg 10!

OE—\ L

0 10 20
ni. [GeViecl]
*'E 30
SE ook LHCb 10?
8 180K events of B B
£ B*—K'm'n- o BT=K'm"m : Analysis on going
D i Einieia ,.% - - 1
. i?:)r?m([GeVZ.’c‘i]

é Xl LHCb o
¥ b i B* - K *K* K : Analysis on going

S i T10Kevents o

OE ) . Bt —’K+K+K_I 1

0 5 10

15
Mg 0 [GEVH ]
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LHCDb Recorded Luminosity Run I and II LI‘ICb
and B- hhh Yields

LHCb Integrated Recorded Luminosity in pp, 2010-2018

g 22 . z:::t:::;e_:::f;fg;:??1xfmo.mm: 20182012 . .
T opf| v weesTion L Recorded Luminosity:
E 1.8 gf— - 2012 :4:DTE\I’:;2:OBHI:| ‘/21016 /201??
E 1-6;_ 2010E3:5T:\|’:;0:04j¥h jr Run I 2010-2012 — 3ft'1
3 1af —
% 1.2 E / : / 1
T i/ Run II 2015-2018 ~ 6ft
B osf Relative bb cross section
S o0af 13TeV/7TeV~2
‘g 02 : — .'l._— T 5 % 1 1 T " ’ % H T L H 1 : L
B QV%'“T o May aa Sep T Nov 32- 3.5%— &= FONLL {':]_%
Month of year §= 35— + Data —g
8 st
5 OIE 13 TeV 3
st T TN :
S A e
o [ 4
Five times more events: Run I plus Run 11

Yields Runi Yields Run2 (minimurm)
+ 180K events of B* ->K '~
+ 110K events of B*->K*K*K"
+ 25K events of Bt »*mfm -

+ 6K events of Bt > KK -

¥+ 720K events of B"=K'm'mr -

+ 440K events of B*—->K*K*K"

+ 100K events of B* »n*mr*m -

+ 24K events of B" >K'K'mr - 42



Perspective of charmless B meson decay

Phase space difference
Charm to Botton

25 -

MC Simulated
B* - K‘on o’
20

= 15[ ™
i 8 BN

s(K'm’)
r

- The big different phase space with high statistics
put new questions, over the known we got on

charm decays



Does the Watson theorem is a good approximation

in these decays?

Km* elastic scattering from LASS collaboration
NPB 296(1988)493

60

o Z | 200° added to |
Z Zs0 the BaBar phase
200 5 L .
3 - ‘,i;“"» 2 400! )
2 100 - Eﬁ s | 1
L i "_N_w_-xa-x-'“'."-h -J % 300 CERN—MuniCh .,,;1*"“
o - 4 3 | Loy
= il , %ﬁ} Z InpB 64, 134 <5
= i &) f 200 _ o
B ,ﬁ,} ' + rNPB 75, 189
B g [ i
; 1 1 I 1 1 1 1 | 1 1 1 1 1 1 1 1 I ] 1 -Is-l‘ | r .III:;#
0.75 1 25 1.5 ' ;4 BaBar
Kz Mass (GeV/c?) ok . L re—DF sttt

I PRD 79, 032003
K" scattering from D* - Kn*n™ decay 100" '

E791 PRD 74 (2006) 059901 04 06 ok L1z 4 Lo
e mass (GeV/e™)

Overall difference and different dependence in S, between elastic
scattering decays and three body D decay

Seems that Watson theorem does not work in this decays.
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Does the two body magnitudes and phases are the

same in all phase space?

2 + 1 approximation imply in a constant magnitude and phase
parameters for all phase space: a  e'®®

Three body re-scattering

- How big could be this type of contribution ')
-a eiﬁR_) a (S)eiﬁ(s) ®
R R

45



Does the phase space can be describe for a
single formalism?

Keri Vos - LHCb Seminar

S. Krank, T. Mannel and J. Virto Nucl.Phys. B899 (2015) 247-264.

° B+ — ﬂ'+(k1)ﬂ'_(k2)ﬂ'+(k3) Symmetric Dalitz plot

+

low
Sy

Three special kinematical configuration
Region |: s++~ s+-low ~ s++high ~ 1/3
Region lla: s++~ 0, s+-low ~ s+-high ~ 1/2
Region lIb: s+-low~ 0, s++ ~ s+-high ~ 1/2
Region llla: s++ ~ s+-low ~ 0, s+-high~ 1
Region llIb: s+-low ~ s+-high ~ 0, s++~ 1
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Possible phase space amplitude analysis
factorisation!

It is possible fit factorisation of the Dalitz plot with
Laura ++ in through vetos in the following way's

m23Sq:m13Sq m23Sq:m13Sq

Aa— F

Region llla - )

o
=N ] 10
“n Region Iib : e
. 1 [
4 4
2 PN B | R ! L 2
o z 1 & E ) iz [ o
mi35g
Region lib
Ot 3 B 2
0.0 0.1 0.2 0.3 0.4 0.5 §.E §.E
low F F
5, _ - =
BE =
sE wE
u;— u;—
|z;— |z;—
o L=
sf- ef
&E— q.f_
42— 42_
=E ! 1 1 1 ! L ! 2E ! 1 1 1 ! 1 !
o 2 4 & B o iz [ o ] 1 5 B e iz [Ty
mi3sg midEg

Fitting different regions Dalitz regions and confirm or
not the fit parameters matching between them
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CP Dalitz distribution for the four
B* -h*h* h- channels

3-h*"h - D*D - as thinking as a possibility re-scattering Wolfenstein mechanism:
see Patricia's talk

P
=

i, GV
nﬁl'ﬂ high ':Gﬂ'l'ﬂﬂ

1 111 111 1
1E 20 52
mE, (GeVTTeY)

1 11
2 4 [ a 10 12 14 16

48



LHCD

Coherent sum charmonioun with light resonances:
Cabibbo allowed Run I

T 30F T '
Ei:; Eo LHCb 10°
> 25F _ _
G- 180K events of FF(B*—>K¥ y J)and y - o'm
T 20§ B*->K'm'm- 1 ;
3 - - BaBar 1.29 £ 0.19 £ 0.15

g E

10f- =]

= 3 3!

0f " 3 1

0

FF (B¥ - K* y ) and xy_— K'K
BaBar 1.12 = 0.15 = 0.06

2 24
mKnghlﬁeV (foad
[ -2 [
L = Lr
IIII|IIII|IIII|IIII|IIII|I
A
. ' =
5
IIIII| | IIIIIII| _
5 3

10f- = -

g ” =1 110K events of 1
B*-K'K'K~ 3 1

T

M 10, [GEV /4]
S 49



M2y gl GE V]

m. |GeVict]

Coherent sum charmonioun with light resonances: LI‘I Cb

Cabibbo suppressed Run I + 11

b C
X,

C
d n

=1
=1

FF(B*—->n* y )and y - o'm
~ 500 events in LHCb run I + II

B*-oto'o -
L L L | L L ' L
10 5 15
mi. . [GeV/c]

0E LHCb | 10

25E 48 6K events of

208 ~- " B"-K'K'm” FF (B* > n* y_ ) and y — K'K

13 : ~ 300 events in LHCb run I + II

123 10

Og I I ; - 'I ----:J 1 ,'Z N 50

_[GeV/c4]
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CP violation in B* - o*m “ 1 decay,

involving charmonioum amplitude

b C
EXAH ‘—@ X
qu C
1d H

Y .p 1 o

Interference between charmless amplitude, with a dominant tree component
involving y phase, with charmonioum amplitude ¥ ) without weak phase

o L o

BF¥ - n*nm "n~ decay simulation with
B* - ¥ x_events component

Equals magnitudes and phase differences: Apparent CP violation for the B¥ - n¥ y created
delta+ = 1/2 delta- =0 ¢

m23Sq [l ES-d 588 shanga-0

by the interference term
Eilam, Gronau, Mendel.Phys.Rev.Lett. 74 (1995) 4984

In the limit of a null Penguin contribution, the
phase difference between B* — pn* and

| e Eg e B¥ - n* y_is equal to 2y
b " " e ) - " o= I. B, R. Blanco, C. Gobel, R. Mendez-Galain.Phys.Rev.Lett. 81 (1998) 4067-4070.
m23Seq {m13Sq>3.5&&charge<0)
o B 1772 Behaviour of the CP distribution around the
~E “ T charmonioum resonance y_, can shown the nature
oo - of NR component (see Paticias's talk)

£
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Summary

* CPT constraint must be take in account in three body charmless B decay.

* CP violationin B* - n*n*m and B¥ - n K"K ,B* - K o *m and BT - KKK
decays seems present together compatibility with CPT constraint.

+ S and P wave interference has a clear signature in CP violation distributions
* Amplitude n "1~ — K "K ~ play an important rule in these decays.

+ B = Rh CP violation is suppressed following 2 + 1 approximation, for M, <1GeV

* Five times more data was are in tape

+ Many new results are expecting soon.
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