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Motivation
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Charmless 3 body B decays Knnt, KKn and KKK

Spectroscopy: tr, Kr and KK mass spectra.

Mainly contributing diagrams: b—s loop, b—u tree and
b—d loop. (good place to look for New Physics).

CKM Physics:
* Testing CKM constraints from charmless modes:
v and } measurements.

+ Compare with global CKM fits.
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Experimental Issues

= Small S/B ratio, mostly continuum (e*e'—qq, g#b) background.
= Use kinematical and event-shape variables to discriminate:
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Time-dependent Dalitz Plot Analyses

T

= Parameterizing signal PDF using Isobar Model

" Dalitz Plot A(DP) = Z aij(DP) “¥—__ Shapes of intermediates
Isobar Model A(DP) = z a, FJ (DP) «— states over DP
Time-dependent DP PDF

A -|a]
| |2 +|Z‘2 cos(Am At)

f(At,DP,q,,) o (A +\A\ — = sin(Am, Af) - q,,,

eI 2 Im[AA"]
[1+ -~ 5 i
A" +|]

CP violation varies over DP
Complex amplitudes L’I and (1 determine DP interference pattern.

Module and phase con be dlrectly fitted on data.

Time-dependent CPV parameters: | Interference helps disentangling
2 Im[aﬁ:] strong and weak phases and thus
raises the degeneracy on the
phases.
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Spectroscopy: ©txn, Kx and KK mass spectra
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Dalitz analysis of B*-K'z ="

T

= Some resonances are wide, they overlap and interfere
_ (e.g.p’K"and f K*) = B*—»K*nn" Dalitz-plot (DP) analysis (time-

integrated) is needed: magnitudes and relative phases of amplitudes are
directly fitted.

= Sensitive to DCPV in decay rate asymmetry and in relative phase
asymmetry.

= Largest S/B ratio among B— Knn decays = Used to study nn and Kz
mass spectra.
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f (1300)K*

 £.(980)K{j
°(770)K* \
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] 'l ]

= T Mass spectrum: use
f (980)K™, p’(770)K*, f,(1270)K*
and a scalar f_(1300)K* with

m = 1479 + 8 MeV/c? and -
= 80 + 19 MeV/c? it
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Dalitz analysis of B*-K'z ="

T

= Some resonances are wide, they overlap and interfere
=_ (e.g.p’K"and f K') = B*-»K*n"n* Dalitz-plot (DP) analysis (time-

integrated) is needed: magnitudes and relative phases of amplitudes are
directly fitted.

= Sensitive to DCPV in decay rate asymmetry and in relative phase
asymmetry.

= Largest S/B ratio among B— Knn decays = Used to study nn and Kn
mass spectra.

= K7 mass spectrum: use
K*(892), K*°2(1 430)

LASS lineshape used for describing
Kn S-wave.

;,'f*'(ggz',',,' - K°(1430)r

\ LASS linishape
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Dalitz analysis of B*-K'z ="

Some resonances are wide, they overlap and interfere
(e.g- p°K* and fK)= B'— K*n n* Dalitz-plot (DP) analysis (time-integrated) is
needed: magnitudes and relative phases of amplitudes are directly fitted.

= i, L

= A_ (K1) ~ 0 (as expected in SM).

= Evidence of DCPV in decay rate and relative phase for B*—p°K* at 3.7¢

F‘;:,Eﬂ - B” arXiv:0803.4451 (accepted in PRD) B'_E
S A_(p°K*)=(+44 £ 10 + 4*° )% :
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T 60 E
g 4of :

P
=

06 07 08 09 1 1.1 07 08 09 1 11 1.2
m__ (GeV/c?) m__ (GeV/c?)

Alejandro Perez, Workshop Meson 2008, Jun 7th 2008 9



Dalitz analysis of B*-K'z ="

Some resonances are wide, they overlap and interfere
(e.g- p°K* and fK)= B'— K*n n* Dalitz-plot (DP) analysis (time-integrated) is

T

~  needed: magnitudes and relative phases of amplitudes are directly fitted.

= A_ (K1) ~ 0 (as expected in SM).

= Evidence of DCPV in decay rate and relative phase for B*—p°K* at 3.7¢
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arXiv:0803.4451 (accepted in PRD)
A (p°KN=(+44+ 10+ 4* Y%

B

First evidence of DCPV in a charged mode
(Belle see evidence at a similar level of significance)
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KK S-wave from KKKzt & K'KK°

Observation of B'— KK ©t* at 9.60: ‘%m
~=-BR = (5.0 £ 0.5 + 0.5)x10° Z 0
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KK S-wave from KKKzt & K'KK°

Observation of B*—- K'K nt* at 9.60:

~—=— BR = (5.0 + 0.5 + 0.5)x10°
(429 + 43 events)

s Broad peak at ~1.5GeV/c? in KK mass
s ¢(s§) — peak not seen
(as expected in SM)

Alejandro Perez,

Workshop Meson 2008, Jun 7th 2008

= b) H PRL99:221801 |
. B'— K'K1"
200k *
3 sPlot |-
S
SRR R IL FEE
o v o
T S S FE S

12



KK S-wave from IKK'K=x* & K'KK°

Observation of B*—- K'K nt* at 9.60:

O T Ty
==- BR=(5.0% 0.5+ 0.5)x10° a0 { PRL69:221801
(429 + 43 events) ] _ B'—» K'Kn* _
s Broad peak at ~1.5GeV/c? in KK mass EDD;/' * sPlot _
= 0(ss) > peak not seen LOOF { + :
(as expected in SM) G_ f + ++*++++%+;§
>sofy (a)  PRL99:161802 - Mg (GeVic?)
;_uﬁ 0ol DP analysis B'— K*K-K’ = Broad peak at ~1.5GeV/c? in KK (scalar)
:;E 150§ 1 also seen in other modes:
= | sPlot i B-K'KK°
= ey T m = 1539 + 20MeV/c? I = 257 + 33MeV/c?
5 sof .
UE..... ul.... = B°-> KKK modes dominated by
1 1.5 2 25 3 35 4 4.5 non-resonant component

m., (GeWV/c 2}
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CKM physics: y and  measurements
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b—sqq penguins: loop-dominance

....... T SO b

s b—scc:
b—cts ¢ ¢ Jly ¢ “golden” modes for sin(2), i.e. Jy K°,

B 3 ® tree-dominated decays
B° V;b W Vi KO ® penguins carry same weak phase
d d
Penguin : b—sss E b—> Sqa

e pure “internal” or “flavor-singlet” penguins, i.e. <]>K°S

¢ dominant phase, same CKM factors as b—scc
¢ BSM particles could contribute in loops

¢ A window to New Physics

Standard Model: New Physics:
Sscc = Ssss+ ASSM = Sln(2l.))) Sscc # Ssss+ ASSM
Cscc = c:sssz 0 Cscc * Csss

Theoretical issue: evaluate ASSM for each mode
identify clean modes (with small AS

sw)
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sin(2p_. ) from B°-n'K’

Experimentally clean: largest BR among b—s penguin modes
kinematical identification of n’
n'K® adds 50% more events

= Theoretically clean: negligible tree contributions
= First b—>sqq mode to establish CP violation;
results in agreement with b—scc

BO |Ko Bo .Ko
S i IR B PL98:031801 (2007)
S 200¢ B_Otag e
o . o
g % ‘ | e Measurements:
& & C =-0.16 + 0.07 + 0.03
£ & | s=058+0.10+ 0.03
= \L E o +}+ =L } f Observed mixing-induced
g O | CPV at 5.5 level

5 0 5 50 5

At (ps) At (ps)

Alejandro Perez, Workshop Meson 2008, Jun 7th 2008



Alejandro Perez,
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. from time-dependent DP analysis: K’ n'x"

orvm—

nnt spectrum: as in B*—»K*n n*, 1 (1270)K°, and a scalar f (1300)K°,

Time dependent asymmetries:
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.. from time-dependent DP anaIySIS. K’ w'm"

T spectrum as in B+ K+ f(1270)K° and a scalar f (1300)K°,

& Amplitude analysis for f (980)K° and p°(770)K°: 2B_(f, (980)K°)
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it spectrum: as in B*—

K'n~

.. from time-dependent DP analysis: K’ _x'x"

T

T, f,(1270)K’, and a scalar f (1300)K°,

ZBeﬁ(fo(QSO)K") = (88.6+%33
ZBeff(po(770)Ko) = (37_4+20.8

-22.4

o
-19.3)

)° (stat. + syst.)
(stat. + syst.)
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e " Amplitude analysis for f (980)K®and p°(770)K®: 2B_(f, (980)K°)
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B, from time-dependent DP analysis: K'KK’

s Fit strategy:

fit on the whole phase space. Average CPV parameters (same §_)
fit on low KK mass (mostly f (980)K°_ and ¢(1020)K°, components).

fit on high KK mass (mostly nhon-resonant component).
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Fit strategy:

T

fit on the whole phase space. Average CPV parameters (same §_)

fit on low KK mass (mostly f (980)K°_ and ¢(1020)K°, components).

fit on high KK mass (mostly nhon-resonant component).

whole KK mass low KK mass
250% @ 100 O (b)
N - } Jr I e %
| ¢ W | & 40
150 E } 14 =

Events / 0.09 GeV/c :

A
|||D|||

B, from time-dependent DP analysis: K'KK’

PRL99:161802

whole KK mass:
CPV signifiacance of 4.8c
n/2 — B_. solution excluded at 4.5¢

Asymmetry
=
Ill‘inlllgl: IIILIJI‘IIITI

Alejandro Pe
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time-dependent asymmetries
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9 b—>sqq modes
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in(2pB)

golden modes:
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R sin(2p™) = s
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B, (loop b—s) vs B (tree b—s)
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e . 11(2[.)) ) (Z(I)l ) LP 2007
B E PRELIMINARY
sk boces _ World Average T W T 068 £0.03_
= F l el — ., BaBar | |} ¢ 0.21+0.26+0.11
oE—e —— X Bele ; Cwe f : 0.50+0.21 +0.06
- Average: : — 0.39 £ 0.17
05E s T T BaBar v T T T T 0882 0.10£0.03
2 F x Belle : F4 © 0.64+0.10+0.04
o B : = Average ! : = 0.61 +0.07
) T g [T S A T e e Tl [T & BaBar T P 07 E0.24 £ 0.04
<& Belle i 1| | 030+032+008
S Average: i b= G 0.58 +0.20
o BaBar - | — * 0.40+0.23+003
C’t Belle - : =t ;0330355008
w‘. | ; e ! 28 4040
g BaBar v —-L . [!61 021 0.09+0.08
S(fo(980)K°) BaBar measurement o, Average ; { 0.61 705
R = 7 = P et et (N Sl "'f""nggrm?ﬁ_,_nng"
2.10 above from golden modes value | : o11:048+007
— 3. 0.48 + 0.24
| e, 0.90 + 0.07
2 T T . . T . ——— : : : i 0.18+0.23 +0.11
(=PI —  Average : | b 0.85 + 0.07
gt T DebBar— : T 0.72%0.71£0.08
= [ '__I__Izll;i_i_' % Belle ! | -043+040+009
e s — = 9y Average : : 052 + 0.41
g == = 3| e BENN = CTECRTL
-0.5 - ‘% Bele : f— §.68+0.15+0.03 "7
o F 3 {. Average: H o 0.73 +0.10
o e T I . . L —%— ]
& -4 -2 0 2 4 L+ -2 -1 0 1 2
At (ps)

S golden modes value
Alejandro Perez, Workshop Meson 2008, Jun 7th 2008 23



(loop h—s) vs B (tree b—s)

WA N, T T - T = PXN AT AR TR ]

. eff @
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“y *(CPS/GPSZ) from K'z'x’, K°.x'n"

K'n Isospin relations:
A(B’-»K™*n) = VusV*ubT+' + VtSV*tbP"'
* _ * 00 * _Pp+-
V2.AB K%)=V V' T®+V V (-P*+P_)

= e g, LS Wi

Neglecting P__, the amplitude combinations:

EW’
3A,, = A(B’-> K1) + V2.A(B’>K™*n°) = VusV*ub(T+'+Too)
3A:s/z = A(B°>K"1*) + V2.A(B°->K™*n°) = V*usVUb(T+-+TOO)

CPS PRD74:051301
GPSZ PRD75:014002

which gives: R, =

Direct access to y CKM angle
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“y *(CPS/GPSZ) from K'z'x’, K°.x'n"

K'n Isospin relations:
A(B’-»K™*n) = VusV*ubT+' + VtSV*tbP"'
* _ * 00 * _Pp+-
V2.AB K%)=V V' T®+V V (-P*+P_)

Neglecting P__, the amplitude combinations:

EW’
3A,, = A(B’-> K1) + V2.A(B’>K™*n°) = VusV*ub(T+'+Too)
3A3/2 = A(B°>K"1*) + V2.A(B°->K™*n°) = V*usVUb(T+-+TOO)

CPS PRD74:051301
GPSZ PRD75:014002

which gives: R, , = (3A,,)/(3A

From experiment: V2ZA
Measurable from K*n"n® and K° n*n"

- |A(B° =K *®")| and |A(B° =K °%)|
- |A(B°- K" x*)| and |[A(B° - K™ x°)| VZA o
Through BRs Y
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“y *(CPS/GPSZ) from K'z'x’, K°.x'n"

K'n Isospin relations:
A(B’-»K™*n) = VusV*ubT+' + VtSV*tbP"'
* _ * 00 * _Pp+-
V2.AB K%)=V V' T®+V V (-P*+P_)

Neglecting P__, the amplitude combinations:

EwW’

3A,, = A(B°>K't*) + V2.A(B°-» K’

3A,, = A(B’-> K1) + V2.A(B’>K™*n°) = VusV*ub(T+'+Too)
< V*USVUb(T+-+TOO)

which gives: R, , = (3A,,)/(3A

CPS PRD74:051301
GPSZ PRD75:014002

From experiment:

¢ = arg(A(B"-»K"*x")A*(B°>K*x"))
¢ = arg(A(B°-» K x*)A*(B" - K" x"))
Through interference

Alejandro Perez, Workshop Meson 2008, Jun 7th 2008
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“y *(CPS/GPSZ) from K'z'x’, K°.x'n"

K'n Isospin relations:
A(B’-»K™*n) = VusV*ubT+' + VtSV*tbP"'
* _ * 00 * _Pp+-
V2.AB K%)=V V' T®+V V (-P*+P_)

= e g, LS Wi

Neglecting P__, the amplitude combinations:

EW’
3A,, = A(B’-> K1) + V2.A(B’>K™*n°) = VusV*ub(T+'+Too)
3A:s/z = A(B°>K"1*) + V2.A(B°->K™*n°) = V*usVUb(T+-+TOO)

CPS PRD74:051301
GPSZ PRD75:014002

which gives: R, , = (3A,,)/(3A

From experiment:
Measurable from K° n*n"

A = arg(A(B" - K*x)A*(B"-K=x") \Q‘
Through interference

Alejandro Perez, Workshop Meson 2008, Jun 7th 2008



“y *(CPS/GPSZ) from K'z'x’, K°.x'n"

K'n Isospin relations:
A(B’-»K™*n) = VusV*ubT+' + VtSV*tbP"'
* _ * 00 * _Pp+-
V2.AB K%)=V V' T®+V V (-P*+P_)

Neglecting P__, the amplitude combinations:

EwW’

3A,, = A(B’-> K1) + V2.A(B’>K™*n°) = VusV*ub(T+'+Too)
3A3/2 = A(B°->K"n*) + ‘IZ.A(BO—) Kr°) = V*usVUb(T+-+TOO)

. . ] _ O\ _ a2y CPS PRD74:051301
which gives: R, =(3A,))/(3A,,) = € GPSZ PRD75:014002

With non zero PEW,

non-trivial constraint in (p—n)

Alejandro Perez, Workshop Meson 2008, Jun 7th 2008



b

1§ “1*(CPS/GPSZ) from K'x’, K°;x*x"

o

s Kr spectrum: as in the B*-K*n™n* using LASS lineshape to
= describe S-wave Kr. No significant K (1430) contribution

K° n*n~ time-dependent DP analysis K*nnt° time-integrated DP analysis
K'(892)x K'(892)n
80 - N

BABAR
PRELIMINARY

[] SCF signal

S- wave Kﬂ [ B background

B Continuum

70 II|"'|"'.|Da'm"|I
2 (a) ¥ [] ™™ signal

[y ]
=

%
L}
Events/(57.5 MeV/c?)
&

Events/(76MeV/c?)

]
=

0.8 1 1.2 1.4 1.6
1 ? 3 4 5 m,._ (GeV/c?)
T

m,_(GeV/c?) Signal enhanced
projections
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b

gf 1 (CPS/GPS2) from K'xx’, K'x'w

s Kr spectrum: as in the B*-K*n™n* using LASS lineshape to
= describe S-wave Kr. No significant K (1430) contribution

+ - 0 - - "
K°57t+1c‘ time-dependent DP analysis K'n'n" time-integrated DP analysis

K'(892)r Obervation at 5.66 of B°->K™(892)n° decay
soNe | ' ' ' ' BF(B°—K*(892)r°) = (3.6*°7 _+ 0.4)x10°
- BABAR 1 08
s - PRELIMINARY
T w K B T T e e,
% S-wave Kz E, ;_' -« Statistical Uncertainty E
% Ela SGE:; Statistical and Systn.—:matical_:
™~ 40 = :
g 40 Y =
t = B°>K*'nxn’ :
> 30p . &
o = : arXiv:0711.4417 :
B 200 ==
gl fo - E E
1 o a A 5 ].CI: 3z
2 i
m,, (GeV/c?) Ixo

Gﬂlllllllllilllfi.ll-llllﬁ
B® — K'%(892)x® Branching Fraction
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A | < BRs well measured

2 =-= A¢ obtained from Dalitz B°»K°’ n*n":

Single likelihood min, error ~31°

= @ and ¢ obtained from Dalitz B> K*nn’:

2 minima close in Likelihood units, ~1c.
Phases weakly constrained

B —>K° JT arX|v 0708 2097

b _| T T LA | T | L L
+30.9

[ —— -163.5 " CL >32% .

B e -163.5°°'5 CL > 5% BABAR

€02 %, preliminary

.....
.....

15

10+

of . Second-minimum
- excluded at ~3.60
M R e e e R 'so' T3
Ap(K (892)m)

Alejandro Perez, Workshop Meson 2008, Jun 7th 2008

-2Alog L

“v *(CPS/GPSZ) from K*'n 1|:°, K° T

T

B°—-K*r7°
- H¥Xiv:0711,4417 :

T TR
-150 IUD

Ay = qJ(K %892

T 0 50
Nﬂ %m (degrees)

degeneracy

IIII|II \llllllllII|IIII|IIII|IIII|IIII

-150 -100

N
-50

FIN T Y Y Y B
Q 50 100 150

AG = §(K "(892)7%)-5(K (892)*) (degrees)
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e y*(CPS/GPSZ) from K'xx’, K’ ;x'x"

|A | & BRs well measured

— B°—>K+7tTC
A@ obtained from Daj All ingredients for CPS/ | e

- — -.u--\.—.

. EPXW 0711, 4417 !
Single likelil | erro GPSZ are there! ;
= gand¢Q i, Iz

2 minin
Phases

B°—K° n*n
a 25

b |||||||||||||

[ —— -163.5,,; CL

A ke :163:5'%1 5 gl

-50.9

Sq 100 150
) (degrees)

neracy -

15}

0% ~31

Yo : = E

5 "'.,'.' D I 1 I I 1 " L L ] " 3 3 P | | | h _:

EAY 0 0z - hM 0.6 0.8 1 :
5 Fat

statistically limited Gronau et. al. PRD:77,057504 (2008) J

constraint xS \ = :7
o \//50 00 50

A
150 1{30 SEI

Ap=G(K '(892)x%)-G(K (892)r*) (degrees)
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-250




Conclusions

T

= BaBar is exploring many interesting topics in Charmless B
= decays:

« Probing tt and Kn mass spectrum with: B* - K 't "
Evidence of DCPV: B*-»K*n™nt* (3.70 in p°’K")
Probing KK mass spectrum with:

B'->K'K 7" & B°>K*K K’

sin(2p_) from n'’K°,, results compatible with

b—scc
p_, from time-dependent DP analyses:

0 0 0 H _
p’K o F K%, 0K’ & high mass K'K K’
“y” via CPS/GPSZ: B°-»K*n™n’,B’»K° n"n*, non-trivial
constraint in (p—m) plane

Alejandro Perez, Workshop Meson 2008, Jun 7th 2008
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Outline

Dalitz analysis of B*-> K n":
* T mass spectrum.
+ Km mass spectrum.
+ Large Direct CP Violation (DCPV).

= KK S-wave from B'-K'K " & B’->K'KK°

= b—o>sqq penguin-dominated charmless decays.

+ b—sqq penguins and new physiscs.
» sin(2B_) from B°— 1'K® (Q2B analysis)

+ Dalitz analyses: 2p_ from B°-K° n'n” & B"»K'K

KO
- “y” (CPS/GPSZ) from B°»K*nn’ & B°-»K°_n*n~ Dalitz
analyses.
= Conclusions

Alejandro Perez, Workshop Meson 2008, Jun 7th 2008
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The Standard Model and the CKM Matrix

Elementary
Particles

SM: gauge theory of strong and electroweak

interations. With the simetry group, g : é
S
SU(3)(}®SU(2)L®U(1)Y 'E_ "g
p ) _ _ 3
In the CIl:IaI‘k sector: LE'[' = gVEﬁFKM E‘E}’udiwu_ + h.c. ThreelFam:IIies cl)lfl Matter
mass eigenstates < 7 ' Pl F—
* CP L. .CP=g(Vigy ) d Yy uyW" +hc.
gauge eigenstates 4
VCKM Complexe —— CP violation in SM

Quarks mixing described by 3 real parameters and one phase

7 bal _
"_C'ff;”tf"(_‘.‘j{ﬂf = [|—

A power expansion until A3 with A =sin(0_,,,,,,) = 0.22

Unitarity Triangle

CKM matrix Wolfenstein parameterization: A
Tvtud TVTu—S I"'—u b 1 - % A q ‘_1)\:3(‘!(} N i”') y-——————--- 2
Vea Ves Ve = -A > ‘ VgV VigVib
Via Vis Vi 31 — p— 3 S VA
td ts th AA ( 1 p— 1) IVCdngI |VCdVC>:kb|

CP violation possible in the

Experimental

hierarchic structure SM only if n20 00 @

Alejandro Perez, Workshop Meson 2008, Jun 7th 2008



L ol

FCKM Mat

rix: Current knowledge

T T T 7T T T T | T T3 | T T 1 T T 1 T T 1
eycluded area has CL = 0.85) % ]
Y i % -
1 | < _ All measurement
- sin2B | @ Amng & Amy ] .
- | % . compatible between
i i Am, - each other
0.5 N N
e, ] (Compatible with SM)
S R e —— =
- |V |
—+ B —
s ; . /1 | Compare “pure tree”
L« \ 4 measurements with
A . “pure loop”
- Egm oL wiooszco ] measurements
_1 5 B ] 'I:Flclpz?m| 1 1 1 1 i 1 1 1 1 | L 1 ']If ] | 1 1 1 1 | Le 1 1 1 |
-1 0.5 0 0.5 1 1.5 2
p

CKMFitter Group (J. Charles et al.) Eur. Phys. J.
C41, 1-131 (2005)

Alejandro Perez, Workshop Meson 2008, Jun 7th 2008
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i =
Accelerator

&
-
" Petector

Positren Arc

etk
Experimental Hall

Ring (LER)
in
[3} Eie‘h"]

Hg:.-rth Crampirg

gy
[1.15 GeV]

Fosifran Refurn Line Positron Source

o L]

/ Linar.
200 "-:El"-" e - FEP Il High Energy Bypass (HEE)
mnjactor

%]:ru‘tl'l Crampang EE'E;?E;}SEEP i PEP Il —
ng

Sactor-4 PEP 1| [9 GeV]

=+ injector

3 km -



Lin =1
Accelerator

Cant
Laboratory

e

-
- )
e etector

Positr

Low Ener
Rin
[3.

Fosifran Refurn Line Positron Source

FEF Il High Enargy Bypass (HEE)

South Damping Sector-10 ':'EP I PEP Il —
o = High Energy
[1.15 GaV| PEP Il Low Energy Bypass {LEB) H?ng (HER)

Sactor-4 PEP 1| [9 GeV]

=+ injector

injector

3 km -



2007 ~ 465 M B anti-Bs.
= Have recorded ~ 30/fb on

Y (3S) and ~15/fb on Y (2S).

= Routinely collected data at
40MeV below Y (4S) peak (off-

peak data) for background
characterization.

= Finished running on April 8th

Alejandro Perez,

The BaBar Experlement

Y (4S) data takmg ended Dec

Integrated Luminosity [fb™]

Workshop Meson 2008, Jun 7th 2008

500

400

300

200

100

As of 2008/04/11 00:00

BaBar

PEP Il Delivered Luminaosity: 553.48/fb
BaBar Recorded Luminosity: 531.43/fb
BaBar Recorded Y(4s): 432.89/fb
BaBar Recorded Y(3s): 30.23/fb
BaBar Recorded Y(2s): 14.45/ib
Off Peak Luminosity: 53.85/fb

Delivered Luminasity
. Recorded Luminosity

. Recorded Luminosity Y{4s)
Recorded Luminosity Y{3s)
Recorded Luminosity Y{2s)
Off Peak
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The BaBar Detector

Magnet of 1.5T

P
xxxxxxxx

positive z axis

o

Intrumented flux
return (IFR)

M+~ Identification

Detection of vy, e identification

______
iy

Silicon Vertex Tracker (SVT) I

Decay vertex reconstruction
of tracks near from IP

e+
p

| Drift Chamber (DCH) |

charged particles tracks deviation
reconstruction: angles and
momentum measurements.

Detector of
Cherenkov light (DIRC)

Charged particles ID
K/n separation >2.5¢ until 4GeV/c?

Electromagnetic calorimeter (EMC) |

and n°-yy reconstruction, Measurements of Energy

Alejandro Perez, Workshop Meson 2008, Jun 7th 2008
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The At and tagging measurement

= The neutral B mesons are produced in a coherent B° anti-B° state
= Flavor B tagging is made with B parner

= At measurement from Az
coherent state B B
|

lIJ
0O
T
v =
R
2
N

= >
H}g“( E-.., : _...""- : N
\:'-‘: D;Cillﬂliml | :
I
—
WNEGAG) At =top-t,, = AZyP

™ “Btagxtta )

N~
bibi(tag)

Alejandro Perez, Workshop Meson 2008, Jun 7th 2008

e (9Gev)  Y[4S)-~ r— AZ

9]
_________=U__
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The Dalitz Plot

2 degrees of freedom in B—P,P,P;, usually m?;,p, and m“p,p3:
3 daughters x 3 p comp — 4 (E, p conservation) - 3 Euler angles

| Dalitz Plot |
3“_--.

Resonances, bands of

constant m?;,, m?, ; or m?; E : Included Resonances
Overlap — interference é& 25; —— S
—sensitive to relative T Ll '"fm"
phase 20 H*(mz}
Observe intensity |A]?, 8t K (1430)

with A ~ X ¢, BW, (Isobar)
c; characterize model

so |A]* ~¢," ¢, BW," BW, 5
k,1>1 lift degeneracies

10

ll:lllllll‘|||_||

i i e e e

20
m2. {Guﬂ’fn‘:)w

U.D.."_'_' e I—J..—I-...-.J— e e B

Ideal to measure phasesl!

Alejandro Perez, Workshop Meson 2008, Jun 7th 2008




At-Dalitz Plot PDF

Time Dalitz Plot and tagging Pdf
|.-j.i"|-'r s Al =14
180, DP,g,) = (4f +A) S |1+, Tll"‘[ﬁ 2IAA ) G A, an) -, ' ' H cos(Am,A)
Dalitz Plot ADP) =2 a,F)(DP) ~— shapes of intermediate
Isobar Model| 4(DP) =} a,F,(DP) —— states over DP CP violation varies over the DP
Amplitudes ¢ ; and fj ; determine DP interference pattern.
Time- Dependent CP Parameters:
a, —‘ 2Im[a;a;]
,f' - S'-_
‘ﬂ ; ‘{I;
interference helps
disentangling strong and weak phases, and
thus raises the degeneracy in the
time-dependent CP parameter S
45
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b—s penguins : summary

recent theory estimates :
1 | | | | 4 I | | | | | | |
Cf g nf Sf — szﬁKS | |
0.8 ] o,
0.6 |
g - s
i 070K
0.2 KKK
: EgKg I
! ]n i
-0.2 :— wj[{ﬂ// .
-0.4 :_ T?.JKD i— KKKS
e / wKs "y
G KgKgKg =
o Beneke, hep-ph/0505075
-D.B: S Cheng-Chua-Soni, hep-ph/0506268
_I 1 1 I N | | 111 |. 111 | 1 B 1 | 111 | 111 | 1 11 | | I 1 11
-1-1 -08 -06 -04-02 0 02 04 06 08 1 {_,'1 0_ . 0.1 0.2
nf S Ji sin2p(penguin) — sin2p(J/wK?)

Alejandro Perez, Workshop Meson 2008, Jun 7th 2008 46




= Samples of:
B°—n'K’ and
B°—n 'K’ used.

B"—)n'K"s

S

At (ps)
Alejandro Perez,

Asymmetry Events/2ps

Evenis /2 MeV

= W
—2 2R

o

et

|
=

= Channel have access only to sin(f__)

sin(p_. ) from B°—n'K’

CPV at 5.5¢ level

[ = 20F
200 2
150f |
100 £ 1]
s0f ,_% 5
0 == 0
5.25 5217 5.29 -0.2-0.1 0 0.10.2 0.02 0.04
Mg (GeV) AE (GeV) AE (GeV)
B°—n'K°,
E () .
: : Measurements:
] C=-0.16+£ 0.07 £ 0.03
ek S= 0.58+ 0.10 + 0.03
MR { Observed mixing-induced

O_

At (ps)

Workshop Meson 2008, Jun 7th 2008
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