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» See D. Monorchio’s talk

e UT angles measurements

e Conclusions
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h’ Quark mixing matrix

« weak and mass eigenstates
of the quarks are not the

same V = Vé:d V}.S I/:::b

e changes in base are
described by unitarity

\Via Vis Vi)

transformations

V:‘dI/tg + Vf’d‘/;‘; + Vu,d u)g = 0

e Cabibbo Kobayashi
Maskawa (p,7)
(CKM) matrix b

 with 3 quark families there B §§
is an irreducible complex

Bomgo

B — JWK®  b—ces

: . B —7tr” B® = Jhp K
phase in the matrix, B —ptp” B0 _, D0
responsable of CP Violation B — ptr¥ B® - D"+ D" K®

in Standard Model (SM)

(0,0
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!’: CP Violation: three types

1. Direct CP violatior 2. CP violation in mixing

—

In the decay ra *
ap f ap f -
| ||| e . M2,
B°R° B° B° PV i)
q m
SM predicts |2 —1= 477—= sinf8 = 5 10°
p m
No oscillation

>,

3.Intereference |pg

between mixing & Netoscillation

_1-|A

decay
Cf — . Af (t) F(E?)hys(t) - fcp)_r(thys(t) - fCP)
cp 1+|/] _ A . = —
R 8 Aty C M URTS B CEURYA
A f | A, =-C, cos@mt )+S,  sinfmt
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S

CPV measurements at B-factories

=0
We need to know the flavour of til-e B at a reference t=>O
' Az = At yBe

At t=0 we B
B 0 know this ! CP

meson is B° ‘.7 -
Y(4S)° ‘ —

tag 3
\ (e‘, /’I_)/
Y

- /
h'd

In this example, the tag-
side meson decays first.
It decays semi-leptonically
and the charge of the
lepton gives the flavour of
the tag-side meson :
|-=B% |+=BO

(Kaon and pion tags also used)

The two mesons oscillate
coherently : at any given
time, if one is a B the

other is necessarily a B

BELLE

. At picoseconds
Tater, the B2 (or
perhaps it is
now a B9)
decays.
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" BaBar Experiment

11 nations,
77 institutes,
~600 persons

PEP-I| at SLAC 9 GeV (e) x 3.1 GeV (&)

«, Peak luminosity:
1.2x10%cm=—2s™

PEP-11
Rings ™

*ositrons

Low Energy Ring
BABAR Detector

.-"l t/
" “Electrons

High Energy Ring

03/16/2007 04:14

400 3

- BaBar =

L PEP Il Delivered Luminosity: 422.62/fb ]
[ BaBar Recorded Luminosity: 406.66/fb 7
C Off Peak Luminosity: 37.43/fb 7

300

E —— Delivered Luminosity //

— —— Recorded Luminosity

[ —— Off Peak

/- ~ More than 400 fb-!

150

100f ......... /:// f

- f
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UT sides
measurements
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!’: V.| & [V,,|: howto

e |V, | and |V, | are measured with
semileptonic b -ulv and b - clv decays.

e Complementary approaches:
inclusive Vs exclusive

Inclusive:

e calculate b-xlv, measure B - Xlv for any X hadron
e unknown b-quark parameters obtained from T
measurements of B- X Iv and B - X_y decays
Exclusive:
e calculate and measure B - Xlv, for one hadron
* rely on form factor calculations (which are
improving):

* “unquenched” lattice QCD (HPQCD, Fermilab, ...)

e Light-Cone Sum Rules (Ball & Zwicky, ...)
* quark models (ISGW2, HOET, ...)
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!’: Exclusive |V |

* Simultaneous measurement of |V |and

=

|
= 9000 i 999

8000 [ ]
& Yoo0o |-
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4006 | r
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1000 |

¥:]

8 =t

-60.3

N FEWE ETHET PETE TS TR NI FETEE PETTE R -0.3 S =
I L85 LI LI5S 17 125 L3 135 14 145 L5 --08 00 04 020 0.2

_the BO D*l\) form factors | hepeex/0607075

2 . cose e e COSGL
 B%_, D*Ilv form factors parametrlzed by R;, R, & p? Preliminary
* F(1)| V.| & form factors given by fit of w, cose‘, & cosO, spectra
F(1)|Va| = (34.68+£0.32+1.15) x 1077
Form factors 5 times more precise 02 = 1.179 = 0.048 + 0.028

than former CLEO results R, = 1417+ 0.061 + 0.044

Ry = 0.836 £ 0.037 £ 0.022.

V., | = (37.6£0.3+1.3(+1.5,-1.3)) x 103

*02, R,, R, averaged with BaBar's Phys.Rev.D74, 092004 (2006) B2" ~IFAE 2007, Napol

12
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Inclusive |V |

* Problem: B - X_lv bkg rate ~50x

higher than B - X_lv signal... z "
* Solution: select b-ulv events ~
with low My, high E, , and/or S *”
high qZ2. -
02 2.1 I 22 I 2.3 24 25 26 27
Electron Momentum {GeV/ig)
" New interpretation of BaBar endpoint: hep-ph/0702072
s
E 120k E‘alﬁ;_l.:ations
£ L
0 05 1 15 ﬁ_{ﬁ:'ascmls ol EF g i;i "
Four BaBar measurements using ~82 fb-! so far: I
® Tagged “SF free” (MX)Z PRL 96, 221801 (2006) M5 Iz,l{nl I I2_III I szzl I |2|_3| I |2!4| s
* Untagged endpoint: Phys. Rev. D73, 012006 (2006) Eo [GeV]
e Untagged E_-g?: PRL 97, 019903 (2006) 3
* Tagged M4-q2: hep-ex/0507017 |Vub| - (4.40i 030+ 041+ 0.23) x10 ~ (BLNP)
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/IMeasurement of |V, | from tagged B- mlv decays
] Phys. Rev. Lett. 97, 211801 (2006)

e Tagged B - mlv reconstruction in 3 g2 bins

e Combination of semileptonic and hadronic tags

Events/0.275 GeV?
(] =N N [0e]
=Nl

1 sof
] 60

1 407

BF(B® - 7m/v) = (133+ 017, + 011 ) x10™
[ V| = (45£ 054, £ 07" ') x107° (HPQCD)

8 3

=

Had
. B+

_ S|gnal 267

tag
Plv

_: °Very promising W1th
increasing BaBar dataset!!!

— UT angles and sides @ BaBar — IFAE 2007, Napoli 15



Exclusive |V | (untagged)

Measurement of |V, | and B°- v form-factor shape
with a loose neutrino reconstruction technique
hep-ex/0612020 (accepted by Phys. Rev. Lett.)

AB(g?) / 2 GeV?

* Reconstruct ~5000 signal events
e Signal & bkgd yields by a multi-parameter fit
etest QCD calculations:

- LQCD & LCSR compatible

- ISGW2 incompatible

BK Fitto DATA
*  DATA

G||||||||||||||||||||||||
0 5 10 15 20 25

eoemer  |BF(B” - 710v) = (146% 007, + 008,,)*x10™
V£, (0) = 96+ 03,, + 02,,) x10™
V| = (41+ 02, + 02

S . f L] other BB bk
o 500 continuum bkg EI

':.,'400 + data

)x10° (HPQCD)

SyS 04 FF

g?'lg 521 5.23 525 527 5.29 51:.'1‘3 521 523 525 5.27 5.29
Meg (GeV) Mg (GeV)

Smallest statistical & systematic uncertainties
of all individual B - v measurements to date!!!

Events/ 0.08 GeV
g

|§| TT

énnn
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UT angles
measurements




(0,0,

B — DKW
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3 = arg I/;dl/;b]

| ViV

- V;uil/;j)
Vo= arg [ — N

B V;:a' ch
a=m1—0—1

(0,1)

B — JWK"  b—ces
B® — Jip K*
BU - D(*)Uﬂ_{]
B’ — D*"D* K



(0,0
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B — JWK"  b—ces
B® — Jip K*
BU - D(*)Uﬂ_{]
B’ — D*"D* K



=N .
b’ Charmonium K° modes

“Golden” modes: tree diagrams dominate; the t-quark
penguin has the same weak phase as the tree, so the
measured SM quantity is sin2f

J/W’ W(zs)a Xl u, c, t?;% (;J/¢ 9 ’(p(ZS), XC]_
_b ‘, &

_ B W K
K Y d

SM prediction: C=0 —Ap(At) = S; sin(AmAt)

B—J/ypK°%~8.5x10-%
B—J/wK"©~1.3 x10-3
B—-y(2S)K°~6.2x10-4
Box_ K0~4x10
B—n K0~1.2x10-3

Experimentally very clean!
Many accessible decay modes
with (relatively) large BF's

v
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Charmonium K° modes

hep-ex/0703021, 384 M BB pairsZ
submitted to PRL

Sample

;?\'Tf_o_g P(f}{j

sin23

Al

—

—~400

b2
o
=)

*BY tags 5

5B tags

C:>
@
5
Full CP sample 12677 75 0.714+0.032 0.952+£0.022 35
T K9 (n¥n—) 4450 96  0.702 £0.042 0.976 £0.030 @
JKS(n°7°) 1086 88 061740103 0812£0058 8 0.5~ F b) ]
0(25) K2 687 83 0.047L£0.112 0.867£0079 £ -:{— *f'-% .
ver K 313 89 0.759£0.170 0.804+0.102 & 0 - 3
e 328 69 077840195 09480141 5 | w B
T K? 4748 55 0.734 £0.074 1.061 £0.063 ¢
Tfah K*° 1056 66 0.477+0271 0.954+0.083 ~4eo Background -
Ji K° 10275 76 0.697 £0.035 0.966 £0.025 = i
T K2 5547 94 0.686£0.039 0.950 £0.027 S ]
N = —1 6873 92 0.711 £0.036 0.935 £0.024 g 229 .
o
10092002 data 3084 79 0.735 £ 0.063 0.987 £ 0.045 9 i
2003-2004 data 4850 77 0.7284+0.052 0.940 £0.035 -
2005-2006 data 4725 T4 0.681+0.054 0.940+0.037 B g n
£ 0.
— = = = £ d)
Sin23 = 0.714 £ 0.032 (stat) £ 0.018 (syst| £ [ _{:bk% : :
=t ——y
. T ]
3 - -
(Al = 0.952+0.022 (stat) + 0.017 (syst) &
= . At [ps]
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Sin2[3 averages

Sln(ZB) = sln(2q)l) & Heavy Flavors Averaging Group

S PREIMINARY E.Barberio et al., hep-ex/0603003
BaBar o]?mé 0.034 +0.019)
hep-ex/0607107 - still statistically limited
Bell 642€0.031 £0.017 )
elle ; 0.642€€0.031 £0.017 )
hep-ex/0608039
Average * 0.674 +0.026
HFAG é
- - b—>ccs C @
0.5 0.6 0.7 08 70T CP e L
BaBar O [l +0.028 + 0.018
hep-ex/0607107 ' ; -
Belle : -0.018 + 0.021 + 0.014

hep-ex/0608039 -

Consistent with zero: no >
. . Average P 0.012 + 0.0

evidence for NP in tree decay HEAG

-0.1 -0.08 -0.06 -0.04 -0.02 0 0.02 004 008 002 041 0412 014
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Gie.
i All the cos(2[3) world

 Resolve the geometric ambiguity on 3 in
the measurement of cos 23
1. TD analysis of VV J/W K0 decays
2. TD Dalitz fit of D - Kot in BY - D%h°

3. TD study of B? - D*D*Kgqx B=9, E
ORI XKL
B=(212+1.0) or (GM S e

1. Phys.Rev.D71 (2005) 032005 06 |

2. hep-ex/0607105 0
3. Phys.Rev. D74 (2006) 091101 ool

4a @ "M.0.0 "M A8 A3HNOAV4ESIA

| P DO & ..

April 11t 2007 MB — UT angles and sides @ Ba 0.2,

i 1 4 1 18
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'

b’: Colour suppressed decays

TD analysis of DY - CP in B? - DU%h? 348

nfr = +1 (CP even) ns = —1 (CP odd) o
w1, T v e na- tree level dominate
Dio.m  —  262263| Dign’  + 10417
Diyoow  — 400+80[ Dignyy  + 289465 .
m - omeses ohen + weeir o STMAll SM unceratainty
D38 w° + 232463 Dypw + 512485
Dilre iy + 98435 D;fgww[’ ~  55+33
D& nan + 68420
Combined 131 £ 16 200 £23 o~ —~
Total 300+32 8 T 2 60

— o 30E S
At for BO tag _‘-.’_20- = 40
72] v L

- +—
At for BO tag =——f—: S
> AT > 20
Background —=.19 =

[e—

TT T
|

—

T T 7

S = —0.56 4 0.23 & 0.05

C = —0.23 £ 0.16 £ 0.04

First measurement of -0
sin2f in these modes!

Asymmetry
o

S

Asymmetry
o

:L"Illallliﬂll
1

<

n

1 1
HHIII
oL

20 -5 0 510

April 11t 2007 MB - UT a



D’ 3: penguin modes

0. N B K
2 8 = ar VeV _- . b—s5s
go= alg V. V2 B — K'KK?

B—1n K>

B — fuK"

B— KKK

B — 1K

B — wk® b — qgs
S

(0,0, (0,1)

¢

7 |
|
B
=
>
VARVA|

|
|
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!’: Sin2p with penguins

BO>K K K, 384 M BB

—_ b (%
o el e
1 LU

o
T[T

Events /2.0 ps
—_ b O8]
o o e}

e
o N = O
TTTI T I T T TTTIT [T 7771

Q)
Asymmetry

l
I

hep-ex/0702046 (submitted to PRL)

ety
L
L%
=}
.
1)
o
I
()
o
ro
Ia
> o
—_
—
=
Zz |
1)

S =+0.71+0.24 £ 0.04
C=+0.02+£0.21 +
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Sin2( with penguins

SN2 ¢ points towards values lower than sin2[3

sin(2B") = sin(2¢7") BN, .
PRECTTARY sin2f3 exp. unc.
b-sccs  World Average 5 0.68 = 0.03
o ;\'_/""E‘aééé?”; ________________ —— 0124031010
< Belle i ——ft | 050£021%0.06
% BaBar | 1 058+0.10+0.03
= Belle i e © 0.64£0.10+0.04
><: BaBar e | 0.66+0.26+0.08
i"’ Belle v—»\—- : 0.30£0.32£0.08
% BaBar ; b —— . 0.33+0.26£0.04
% Belle — : 0.33+0.35+0.08
p°Ks  BaBar h—— + | 020+052+024
& BaBar - ' 0.62 553 +0.02
S Belle | —_— : 0.11+0.46 +0.07
3, BaBar : : 0.62+0.23
« Belle ot i 0.18+0.23+0.11
n° 1° Ky BaBar——— L 0.84+0.71+0.08
Oi BaBar QéB L 0.4151 0.18 0.07 £ 0.11 b%s penguln th unc.
i, Belle —— o.;ss +0.15+0.03 102! T | ‘ |
b—qqgs Naive average - : 0.53+0.05 -0.1 0 0.1 02
-2 -1 0 1 2

April 11t 2007 MB — UT angles Asin2f3 = sin2f3_; — sin2f



(0,0, B DK™

arg

(0,1)

V

e

-
e

r ok
If?bb

JE

ch
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| B* — DO K*
¥

Interference between:
1. (b—c) B*—>DUK*
2. CKM-and color-suppressed (b—u) B*—DO%K*,

DO and the DO decay to a common final state f

1. GLW : fis a CP eigenstate
« KK, 11, K.w, K@, K. Tt
2. ADS : fis doubly Cabibbo suppressed

e K, Kot
3. GGSZ: fis a 3 body decay (Dalitz)
e K. ur TUOTC , | Pr— i
° Color allowed 7 s‘<i s Color su.gpr essed
WS s v Cow 7\ 0
b > c b ¢
B 1'ﬁ\‘| -Jr— :r\ Y B " W— & A

(1 u

April 11t 2007



D’ B* — DMK 1] K* : GGSZ (Dalitz)

B—DI[K K Idea: fit K ,tut Dalitz structure
m$2 'Y 1 IDU(EH}; m;}_ %&E ' | ' I—)“(D”}_ 2
Asl” = | 4 €0
- %
m,” .2

cr( Byl f [ ]S 2:|2x Re(f /" )+2y Tm(y £ )Ze= f0nmDD
U TE L] ) 2Rl e 2y il )

X, =71, cos(o+7y) DO control
V. =1,s1(0 + ) sample

. A(b — u)
A(b — ¢)
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>

B* — D0 K*: GGSZ (Dalitz)

N(B+—>D“"K+) 398423 N(BF > D*(D°; “)K) 97+13 N . (D%)L} 9312
BaBaR

prehmmaw

B4BAR

| preliminary

b)

B4BAR

preliminary

—_

Lh

Q
S

8

g

Events / ( 0.00225 GeVic? )
S &
T I
Il L
Events / ( 0.00225 GeV/c?)
e ]
S

Events / ( 0.00225 GeVic?)
n
=]

._.
L=

T

==

525 5.2 525 52 5.25
. m.. (GeVic?) m,, (GeVIc?) m, (GeV/c?)

W
()

=(92+41+]11+]12)°| USG50
5,

e = (~62£59£18£10)°

0.00 <7, < 0.140
0.017 <7, <0.203

one standard deviations constraints:s and sides @ BaBar — IFAE 2007, Napoli 31
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P

o

§f B — DOTY] K*: GGSZ (Dalitz)

 First measurement of CP parameters with this channel
¢ Signal yield: 17029 on ~324x10° BB pairs

x. = p.cos P +x’
V. =p.sind

¢ p~=0.72 +0.11 + 0.06
«9-=(173+42+19)°

« p*=0.75%0.11 + 0.06

e 9+ =(147+£23+ 16)°

Xg = — J‘Re(f(m,ﬁ"._ m> ). f*{mJ .n:f))dnrfrfmz

f= D Dalitz amplitude

T I I"_ T T I .\I- T T I II T T
I ; =" ]
L B (d)_
S e AT
II. J/_r‘ '\ ,\l,_\‘ q |-
[ SR - T
0N
AT s
L \\ = 4 : /‘/_ o
r ey :’_,-’ .-'If
-, e i —
<t AL L S,

0.6 08 |

P,

1 Probability density

hep-ex/0703037

0

..rD'l‘}(
y= 2548 @ 68%CL
v =[-67,97] @ 90% CL

April 11t 2007
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b’ VY . results

e I B all UTﬁ ;
m . 5
C - . B2 Dalitz
Q 0.001 5§E5 &
o] i ,555555 R ADS+GLW 8
= - B &
el -
S i
LD
O 0.0005-
o i
|
O
0 -100 0 100 !
o.
Y]
April 11t 2007 MB — UT angles ar

1.2

0.8

0.6

0.4

0.2

UTg,: = (82£19)°
CKMfitter: = (62*38 ,,)°

[ T LI ‘ T T | T T T ‘ T T T | T LI ‘ T T T | T T T ‘ T T T | T T i
| - DK™ GLW + ADS | WA | |
[ BEAUVOS ... D*K* GGSZ =3 Combined |
I Full frequentist treatment on MC basis -
B f f \ ]
LS JokMbit s X L
- ’ noyrneasjnfn”--u-"'\\ ]
7'\' 1 1 | | 1| | ‘ | 1| | | 11 ‘ [ |~~|'ﬁ- - ‘—‘J—J l-—\-‘\‘j
20 40 60 80 100 120 140 160 180

Y (deg)



B — '

= o B p+[)_

(0,0 (0,1)
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o: howto

e Access to 0 from the interference of a b—u decay (y) with B°B® mixing ({3

Vs

/[ BOBP mixing ]—\ \ Tree decay} ~N A Penguin decay ]—\

— vV \Y/ _ v, ~d -
S L Py, o T beey—d g
t - \Y —— =9 a
BO BO 0 b ub u I:l BO u,c,t \<
t B" 7 g T U
d v v b d a T
td th

\_[ q/pU th;th / thVt; AL VULVUb A= Vt;th

_g T F Pe'’e?

A= ﬂé = @282 = di2¢ | Inc. penguin contributi([b - T+Pee?
p A
S=+/1-C?sin(2a)

S=sin(2a) CUdsind
C=0 How can we
Time-dep. asymmetry : A_(At) =S, _sin@m,At) —-C__cosfm,At) obtain d

Use SU(2) to relate different hh final states — e
AT :A(BO—>/7'+:"T?) / \Mt-!—zﬂ'a) b=
AT = AB 57 7)) l

AUU — A(BU — 72’”/‘7“) . .
4, =" T+e™P ha

z[)‘jZA(Eﬂ%ﬁ')ﬁ())
0 _ + P02 iy +3 S
/E =AB >r )My g —€ 1+e" P @B
A =AB > a7

| .
5t
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? BTt

Using isospin |gREY , m*17)=52+£0.2 ppaG (106) -
relations

BRB" »m'n%)=57+04 AcpB* — ') =0.04 +0.05

BR(B? - m'n%) =13+ 02 Acp(B® — m¥nY) = 0.36 *0-%°_g 31

2> i
I - [UTsit
: =
)
© See hep-ph/0701204
> 0.002
=
5
©
0
o]
| -
0. 0.001-
/I\_I g ] | L L S .:5;
O 50 100 150

April 111 2007 o g [T 36



§

e

Bt & BY—K*1T

5 @ | BE
e Botag |
2 o ) %6 ] 383 M BB pairs; hep-ex/0703016
et RS, S 35 A A o I
-g 100F  (b) L = O 1F i i i i
g | Botag - i
505— s + —E :
- BT ; = 05__ 3
Lol I (9 L
o 0.5:— —— [ - —
| T :
21 \ ‘ b
5 0 5 i
N_ =1139=49 -

Ny, =4372£82

S =-0.60+0.11+0.03(5.20) A
C_ =-0.21%0.09+0.02(2.20) A . 0 05 4

: +0.007 i
AKFF =-0.107=0.018 —0.004 (550) ingles and sides @ BaBar — IFAE 2007, Napoli 37




% | _

hep-ex/0612021 0 00 —
3

i PRL accepted B —P"P 84 x10” BB pairs

45 L AL B A LA B~

e | i N o0=100%32+17

2 s0f Jf = 40 D

EZS' 530 . - O 0
S e 3.50 evidence for B— p ' p
= /\ z )

5.25 5.26 5.27 5.28 5.29

SR £,(B® = p°p°)=0.87£0.13+0.04
- T 408
g o %35_ 0 0 .0 - - -6
S S Br (B" > p°p")=(1.07+0.33+0.19)-10
= EE .
£ isf gt e : Small p°p® BF = small penguin
Q2 sk SE . : — _ .

0 .6 0.7 08 09 Oﬂ 0.2 0-I- 0.6 0.8 _ p (:] lll]t'l (:) '[1

m_ (GeV) helm

BO—p*p~ d*N

</f,)cos® B, cos’ @, +L(1— f,)sin’ @, sin’ O,
d cos 8,d cos b, ' - . ' B
.-/I \\\_ _/)
Y ' il
hep -C X/0607 09 7 Longitudinal Transverse
Helicity state h=0 Helicity state h=+1

CP+1 eigenstate non-CP eigenstate

347x10° BB pairs

L +0.015 r -
f;, =0.977 +0.024 19012
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All B—pp together

e [sospin analysis of pp as for Tt

1

1-CL

0.8-
U.G_

0.4

[74,117]°

Constraint on o worse than
at 68% C.L.

previous result becouse of:
- smaller B(B* — p* p?)
- larger BB — p?p?)

Ty e o | [Aa| = |a-a, [<18°@068%CL
% 2020 6 80 100 120 146'(%:1,{3;;}30 <20° (a) 90% CI.
2% (previous result 11° @ 68% CL)
< 201 £
150 - - | - -
o E Still most promising
= NS decay to measure o
1] T T B et ettt S I
=30 -20 10__“1 U(deg}ﬂ) 20 30

April 11t 2007
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!’: More a: B—Tou® (Dalitz)

e describe the TP final state as sum of
interfering p*rr, p1t, PO Snyder & Quinn,

PRD48, 2139 (1993)

e measure the time-dependent and Dalitz
Plot-dependent decay rate

A5 (AL)|? =

[\_f13r|2+|¢13f|2:F(\313,\2 - |JT37|2] cos(AmgAt)+ 2Im [.Egr_»“lgr} sin{'-'_"umd,ﬁ.',)\

30 . 0+ —0,.- :
Gharge Df I.} | mB'=rnnrn (kin.) °FWEL

i@ interference regs. iy

JITBD

tow = (A 4 10 + oA

Az /m AY 4 AT + foA° 0
Dalitz Model strong and weak A" = Tre'* 4P~ | %
fi(m— o,m_ ) phases Ar — qFe+ia 4 pE

10 15 20 25 30
m2(r'10) (GeV/e?)
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f{iﬁ?ﬁk:

!’ Extracting o from B—ruot®

hep-ex/0703008 375M BB

e use frequentist procedure to extract a CL
for a from the 26 parameters

— The method extracts without ambiguities in
[0,180]°

Result consistent with SM .

‘/25:

Need more data to set a i,
constraint at 90% C.L. 0 50 100 150

o (deg)

1-C.L.
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a: the whole picture

1-CL

12| THeauyos

WA

B — pr (Babar) 1 Combined
B - pp e CKM fit

1 :
08¢ 11.. I
os: !
04

-

Y
e 11 o S

EIO 80 100 120 140 160 180

o (deg)

(04

WA .CKMfitter

=193"y

g
o
8

Probability density

0.002

UTi

0.004

BaBar +
Belle

s = [BLI0ST U[159,171] @95%CL

April 11t 2007
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Conclusions




Y
b’ UTfit™ : global fit

http:/ /utfit.romal.infn.it

(p,1)=(]0.163+0.028], [0.344+0.016))
|V, | =(3.68 +0.14) x 103

|V.y/V,.| = (0.208 + 0.007)

= (92.7 £ 4.2)°

V= (646427 (F=(22.2£0.9)

‘ 0,1
o V.| =(4.16 + 0.06) x 102 (0,1
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CKM: it works!

*CKM is now a tested theory

m
W

Great success for the Standard
| Model

o= (93+11_9)o
B=(21.2£ 1.0)°

V= (62+38_24)0

IV, | = (4.15 + 0.07) x 102

IV_.| = (4.09 £ 0.26) x 103
|V.q/V,.|= 0.202 + 0.021

BaBar massively
contributed to this
great success!!!

05

p
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The end

April 11t 2007
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Backup slides
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5 - .
h’ Quark mixing matrix

e weak and mass

eigenstates of the quarks Viud Vus Vu,b\
are not the same

« changes in base are V= | V. Vs Vip
described by unitariV _
transformations Via Vie Vip )

e Cabibbo Kobayashi
Maskawa

(CKM) matrix CKM elements:
“weak couplings”

between Down-type
and Up-type quarks

W

 with 3 quark families there is an
irreducible complex phase in the
matrix

e This is responsable of CP
Violation in Standard Model (SM)

Veb
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CKM matrix

d s b
e - 2
. nﬁ—ﬂég KTﬂéf B 3@7‘?
o & C -
= | p=57 |pD=57)|BS]
0 50 =1 1 W
t BB | BB T,

phases

magntudes
S b d S b

d
T v YR
C..l (od

April 11t 2007 t - N . les @ BaE t ./8' 49



D’ The Unitarity Triangle (UT)

ViaVio + VedVep +ViaVip = 0

V.V,
A = gt | -2 “‘I:] ~2]°
L ViV
- A
Y = arg ——‘1;""{1/“';’} ~G2°
cd * cb
a=r1—0F—17

B — JWK"  b—ces

B — Jhp K*
BU - D(*)Uﬂ_{]

Ev B® — D**D*" K°
B Eﬁm |
D
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!f CP violation in B mesons ()
7 S Ajma @eds Tk

B f o S
A2 = a, e® go, B0 dg V“b5:r<

o|jc o n

CP — o
7 > A=aeeed T[Aﬂvusvubw
— — Penguin decay

_ . 5, J \
B f ,=—a,eled

Q. 7~ B°
Interference - (A;+A,)%# (K1 +A,)? \\_[ ]_/

—r(B 2 |A
Asymmetry = Fgg; +II_'((B§)) Iﬁlz ; I|AAI| { ~ 2 sm((pl (pz) Sln(5 52)

>

C| o

|

AIQ
o|cC o m»

C,t

=| 7<

o
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tlﬁjﬂ?ﬁ=

CP violation in B mesons (ll)

ACP

F(B (N> /)= F(B () —)f) cos(Am r)+21m(/1) sin(Am - t)
(B (1) > [)+T(B'(t) > f) 1+\/1\ L+|A]
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D’: ldea: overconstrain UT

e Measuring different B decays, all UT
parameters can be determined

* There are several independent
constraints available

= 1T

N SN N ——

05 1

April 11t 2007




? UT & CP violation

e UT area # O <« CP violation
= =

: UTﬁt
1 1_—
0.5 0.5 |
0 0 e
0.5 _— -0.5—
-1 -1
wEE |
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@ . .
!’ Exclusive B decay reconstruction

 Likelihood fits with G f T :
discriminating :
variables: s
— Kinematics: )
ES \/Ebeam pB . UZ..—.r"'—"L.I‘I_n_ T S
3 100 EIQHGI REI
AE = EB - Ebeam e regm \*&E i
25 ;l"l T
— Particle ID: i, K, e, |, ... T & E?
— Event shape variables, to sop .
separate the continuum s |- sidebands: ?
bkgd (use “Off-resonance,, - 5-2 52.2 524 526 523 i‘}llﬂ 2030 40 50 &0 ‘10 SIO 0
data as control sample!!!) s (GeV)

 Efficiency
— Typically € = 15+40%
e Purity

Continuum BE event
— Up to 97% (for J/YK) event
55
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Resolutions

Variables that reflect energy and momentum conservation:
peaking for fully reconstructed B decays, smooth for combinatorial background

M. = \/EZCM beam — pCZ:M g — My

events / 0.5 MeV

AE = ECMB_

1200 —

ECM beam = O

events / 2.5 MeV

resolution ~ 2.5 — 3.0 MeV .
— — ————— dependlng On 1000 [ |
| \ presence of neutrals 3 1
in the final state s 1
0.30——1——1——T—— T & ]
400 excluded signal region 200|- ]
0.20F
2007 O 105_ . -0020 -0.10 2%{; 0.10 0.20
— 1o resolution ~ 15 ="80 MeV
07 w N on-resonance ] O
o < 0-00F Grand Side Band ] i ]
—0.105— :
: 3
r =
200. _0'20-_ 8
—03pb ot L 111 ] g
5.18 5.20 5.22 5.24 5.26 5.28 5.30 @
100. mES 100.; ;
continuum background in the Grand Side Band} =

0. :
5.200 5.225 5.250 5275 5.300 AE

@
Tes
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I

8.

Tagging: efficiency and effects

The figure of merit for tagging is the
effective tagging efficiency Q = 2, ¢,(1 - 2w,)?2 = (30.4%£0.3)%

Category £ (%) w (Yo) Aw (%) Q (%)

Lepton 267 £0.08 30+£03 —-02=+£06 T.67T+0.13
KaonI 10.96 £ 0.09 r3+04 —-06=x0.7 8.744+0.16
KaonII 1721 4+0.11 1554+04 —-04+07 8.21+0.19
Kaon-Pion 13.774+0.10 235+05 —-24+08 38T7T+0.14
Pion 1438 +£0.10 33.01+0.5 5.2+ 08 1.67+0.10
Other 061 +008 4194046 46+09 025+0.04
All 7460 £0.12 304+0.3

—|At]/Tho '
f+(Af) = (4—{(1 FAW)+(1—2w) x {1245” A sin (AmgAt) — 1 T 5 €O (_\md_\f)} }
T Ro
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!’ IV, |: untagged Vs tagged

« Complementary experimental approaches
— different systematic errors

— statistically independent samples

s adronic tag 4 DY
Tagged: /

* reconstruct non-signal B to select Y(45) - B, B, events 4X¢—

e _./ T
* B, reconstructed via hadronic or semileptonic decays ® / \

v" high signal purity for almost all phase space I
% low signal efficiency

TN /
L o
Untagged.: Y
e reconstruct B_. - Xlv only / \

sig

=

I I
. : ,
* V reconstruction using event’s P_. . untagged
% lower signal purity and restricted phase space T P
/ 3 . . . _ Fr
high signal efficiency = _.{_
April 11t 2007 MB — UT angles and sides @ BaBar — IFAE 2007, Ni / i
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*  DATA

BK Fitto DATA

0<q’< 16 GeV?

1 1 20 1 1 1 1 25
Unfolded g° (GeV?)

16 < ¢° < 26.4 GeV?

700F I By signal
oo I b—ulv bkg

[ other EE bkg
; 5000 continuum bkg EI

+ data

005 GeV

Events /0
8 8 §

g

249 521 523 525 5927 529 549 521 523 525 527 529

Mg (e

f

GeV)

Mg

Events/ 0.08 GeV

g
L1

1 -0.5 ] 0.5 1
AE (GeV)

0.5 1
AE (GeV)

Measurement of |V, | and B°- v form-factor shape
with a loose neutrino reconstruction technique

hep-ex/0612020 (accepted by Phys. Rev. Lett.)

* Reconstruct ~5000 signal events, in 12 g2 bins
* Signal & bkgd yields by a multi-parameter fit (mgg:AE,q?)

etest QCD calculations:
- LQCD and LCSR compatible with our data
-ISGW2 quark-model incompatible (Prob<0.06%).

BF (B’ - m{v) = (146+ 007, + 008 ) x10™
V,, f, (0) = (96 £ 03, + 02,,)x10™
V| = (41£ 02, +02,," ") x10° (HPQCD)

Smallest statistical & systematic uncertainties
of all individual B - 1lv measurements to date!!!
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D’ The |V | puzzle

Direct measurement: |V | = (4.09 £ 0.26) x 103

= 08¢ | ~ m— & © _ CLEO endpoint
> 045 S —— ] : Belle endpoint
© : ’ | BABAR endpoint
48 | S || BABAR E.-¢-
0.35F : : Belle had. tag
- Belle simm. ann.
0.38 BABAR had. tag
0258 Ball & Zwicky
0.15 ,,,,, e AR ! @ _ FNAL
0.1 - S | MH CKMfitter
o.osfi SO M uTfic 1| V| = (3.47 £0.16) x 103
| ; ‘ 1 I 1 | | 1 ] 1 1 (] | | 1 1 1 ] I | | 1 1 I 1 L |
o%03 00035 0004 0.0045 0.005° 3 4 5 6 7

| Vip | (1079)

v
e 2-3 sigmas difference between inclusive |V, |

ub

measurements and global CKM fits
e exclusive |V, | measurements seem to agree better...
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(0,0 (0,1)
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f{iﬁ?ﬁk:

!’ V.4/ V.. | : radiative penguins

b s, d b s, d b v s, d

_ > _ _ - _ _ . _
u u u u u u

SM radiative penguin SUSY penguin SUSY or 2HDM penguin

e Possibility to measure |V, |/ | V]
independently of Am,/Am_

T'(B—py) | Via|” (mp—m,)* ( T7(0)
I'(B— K*y) |Vi.| (mp—mg-)3 \TE"(0
AR = 0.1 £ 0.1 Ali, Lunghi, Parkhomenko, PLB595, 323 (2004),

, —1
(%%) — 1.17 + 0.09 Ball,Zwicky JHEP0604, 046 (2006), hep-ph/0603232

))2(1+AR)
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i V! Vis | : radiative penguins

 BaBar results (1079):
* hep-ex/0612017, accepted by PRL

* (p%): 0.79 *0-22_ £ 0.06 (4.90)

o (p*y): 1.1 *037_, .2+ 0.09 (3.80): 15t evidence!
* B(wy): 0.40 *9-24_ £ 0.05 (2.20)

* B((p/®)y) : 1.25 *0-2>_,,, £ 0.09 (6.40)

— (p*, p°, ®) v (combined)

s——a—=s (p* p?) v (combined)

------ .------1
—8— BaBar, 316 fb”
+ accepted by PRL
—— Py —8— Belle, 350 fb™!
® PRL 86, 221601 (2006)
0 --@ - derived from Belle
—— X assuming isospin
— p { [ Ball, Jongs, Z'.l-.lrFi|:>l\q,ur
in preparation
[ derived from B. J .Z.
—.—.- oy assuming isospin -
- th _ -‘|||||||||||||||||||||||||||||||||||||||
April 11" 2007 MB — UT angles and side: 0 0.5 1 15 2 25 3 3.5 4

Branching Fraction x 10°



b’ Measure |V |/|V,| indep. of Am /Am, "~

B(B — p/wy)(1079) : L 251025 £0.09 L 32051 t0 (1)3 L 287020 £ 0.06

BaBar Bc.llt. Average
=
-[f'}d_ ~|95% prob. intervals
: = 0.202 70T+ 0.015 1
'[f, —0.016 N g, I BR(B—p/wy)
tE pX'..-fJ'-:r \—\/—/ o N ER(B—)K*'T)
]9 t%l 7.4 /i - Amy
) 0.5 Amg

Ball, Jones, Zwicky hep-ph/0612081

0 /
[

Different diagrams: independent measurement of the same parameters

=
UTjFII’

0206040000700 B L
Amag/Amg P

CDF Phys.Rev.Lett.97:242003 (2006) 2 BaBar — IFAE 2007, Napoli 64
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r{;ﬁ\ﬁ n =
b’ Charmonium KO°: details

 B.p sample * Bye, sample
* B>D"n* For tagging
® B_)J / I.IJKO « BD* ot performance
and
*J/y—ee np * BoDUar | reeoon
i KSO — T T * B->D 7’

° *0(W*0 + -
* K,0: cluster B—J/yKP(KT K )

« B sample

* BowplSKP cBoDr | S
*Y(2S) »ee, pp,J/wy * B—>D*w
o B—>X01KO e B—J/yk"
. 3/ « BHy(29)K-
Xe1 ™ Yy o B__)XCIK_
 B-nKP° e B—J/yK*(K*—K 1)

° N.— KOK* 1T
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G "
[ CP Violation in B=>DUD® decays

d D+

_ b W 4 D)
W BO £ ; ;.; ¢
RO b - c D) ‘D
i— - i i g

(*)-

o

- TD asymmetry ~sin2p3: B>D"D: C=0, S=-
sin2[3

- Penguin contribution expected to be
minimal
— 2-10% [Phys.Rev.D61:014010,2000]

e Sensitive to new physics in loops
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f-f_ﬂ‘:

5 Belle: Evidence for large CPV In
[ B=>D*D-
g 25 ‘ ‘ % 23 —
G BOtag | 3. B%tag
515 5

[u—
wn
T

10 |
St F
0 : LA S :
At [ps]

sin23 =+1.13+0.37+0.09
C =-091+£0.23+0.06

535 M BB

e (sin2f3, C) = (0,0) point excluded at 4.1c

confidence

hep-ex/0702031, Submitted to PRL
April 11t 2007

MB — UT angles and sides @ BaBar — IFAE 2007, Napoli
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=)
INFN

2% BABAR does not confirm the large CP
violation observed by Belle
364 M BB m B tags
C\To“ 80F I I T I T ] ‘g.'
~ 015_
g i NSig=133116 } E
N 60 = S
£ @ o
@ 40 - |
2 i ok T
@ |
| | 1 | 815'
0 5.22 5.26 5.28 5.3 o |
m¢ (GeV/c?) qu.; 1o
= T
sinB = +0.54 + 0.34 + 0.06 m

()
I

0.11 +0.22 + 0.07 &

April 11t 2007
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i B KK : Observation of b~ dg Penguins

b d K
> Teo TS T 3000 a0 ‘ = i r Z
2 ER | (b) = st I K (@) - -
S 200 [t K_TT : g »ﬁwm,\ STF 1 . 3 2
2150? E S E 200:* I - B u, C, r b N d
2 100; o 0.07, 34 E 100; 820 529 E ? s ( ) - ’\/td‘Z - 4%
& Sg*ﬁ’f’*’m 0= - a,d - @, d (b -s) ’Vts‘
% (d) K‘K+ GOM ER K K* © - ’ — 7
. Zﬁﬁo I [ S Wg\\ ° - |Br(B° - K°K°) = (L08+ 028+ 01)x10° (7.30)
g 20; -0.11 007 20? 20 529 : . o .
g ot L e e gyt L K°KY) = 161+ 044+ 009x10° (530)
g 60?200; ] ) 7 30;, 200———— ©) , o
E o T KK g e KK T IBH(BY L KK ) < 05X10° @0%C.L.)
20; o ﬂ é 10; 520 529 e
[ ) | ] Gf +—— —— .
0570 005 000 005 010 526 527 528 52 PRL 97: 171805, 2006 347 M BB
AE (GeV) mes (GeV/d) BAANSmARE=RARERRS |
i 1 10 .
A, = F(B° - fe)-T(B° - fgp) physical region*(gB ~/ F% 1 5i B tags;
"TT(B ) +T (B~ feo) / 2\ \ &°
=S,_ sin(AmAt) -C,_ cos(AmAt) lo=68%2-DCL ¢ - i 1(())7 """" : .
Indi YtCPV Di YtCPV 20=95% 2D CL V y e
ndirec irec P 1@ g
30 =99.7% 2-D C.L. ™ ] :
S(OKS) =~ 12808 28 AN
C(K°K®) = -040+ 041+ 006 | 12 ]
>0 L5 S 1E O
Ao+ = 010+ 026+ 003 v ] <c>g‘ .
-2 -
April PRL 97: 171805, 2006 y fitresult an 1 08 o0 05 1 e




?&,_

V.

B* — DY K*: GLW

* B->DqpK 232 M BB pairs
R — [(B~—D¢p  K7) + (BT —Dep, KT) e 17\ .
cP+ = [[(B~—D°K~) +T'(B+—DVK+)] /2 b /1. . ]
A I'(B~—D¢p  K~) —T(B*—=D¢p  K™) % 20 - r '-"-_ ) + N
=T T(B— DepyK=) +T(Bt—Dgp, K¥) = L TR -
; < 0 Pt _
Rep+ = 1+ r“ £ 2r cosd cos 42 _]_K 020 K0 KO-
Acpy = £2rsindsiny/ Rept %40 ' e
o Rept (1 F Acpy) — Rep— (1 F Acp—) : ; k , j
+ 4 20 T4 Y R -
. 5 5 Repy+ Rep_ —2 5 st TG ;
Per k=TI pnaseait f L }J'% 1“': AN
0. | 0 0. | 0.2
ry = —0.082 £ 0.053(stat) 4= 0.018(syst ), ]
n . g (stat) (syst), DOKE DOrE AE (GeV)
r_ = +40.102 £+ 0.062(stat) £+ 0.022(syst) ,
r? = —0.12 4 0.08(stat) + 0.03(syst). » BaBar, PRD 73, 051105 (2006)
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h’ B+ — DO K*: ADS

B—D[Km°]K

T([Ktn | pK~) + T([K nt 7| pK™)

faps = F((KFr 0 pK+) + T(K-m a0 pK )
= 4+ + 2rarpCloos

tine = DUEST2%pK") - DK —r* a0 pK)

ADS = [([K+r— w0 pK )+ T([K—nta | pKt)

= 2rgrpSsiny/Raps

o _ B(D°—K+a—xY)
» I'D = B(DV=K —=+70)

hep-ex/0607065

.i
S
|

A(B—=DOK—) 060706
226x10° BB pairs
%‘ r %‘ﬂ.ﬂﬂﬁ
£ 0003 Rafaw g RiRik _ : ‘|‘00].2 s ‘|‘0010 . s
% % ------ R, =0.0127 7, 5(stat) 0, (Syst)
" r, =0.091£0.059
002 00% THS 0804 “u .;:“ [ S ¥ R
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g * - BT
@ B — DK ] K*: GGSZ (Dalitz) 3

)
INFN

Fit large and pure sample of flavor-tagged DYK_ to determine the parameters
of the Dalitz model f, (Isobar model used by both BaBar and Belle)

g

Events / ( 0.028 GeV?c?)
5 2
R =

e

5 S — -
< e, 3 BABAR
:G>" t preliminary |
= |
g |
¥’

m? (GeV?/c%)

C) T ¢ B 'p"# 1

Con A

A
. ‘ |

! \ [

(=]

3
m2 (GeV¥c?)

—
b

Events / ( 0.028 GeV3/c*)

Events / ( 0.02 GeV?/c*)

40000

20000

10000

5000

| T ST N NI
1 15

2

m2,, (GeViic’)

Component Re{a.e} Im{a,e} Fit fraction (%)
K~(892)~ —1.223 + 0.011 1.3461 + 0.0096 58.1
K§(1430)~ —1.698 4+ 0.022 —0.576 £ 0.024 6.7 w
35(1430) 0834+ 0.021 0.031 + 0.022 e(
K*(1410)~ —0.248 4+ 0.038 —0.108 4+ 0.031 “ ‘4 7.1
I\yk(lﬁg[}) —1.285 £ 0.014 0.205 £ 0. ]@“ 0.6
K*(892)* 0.0997 + 0.0036 ﬂ.l?&ﬁé 4 0.5
ffa‘(l430}+ —0.027 + 0.016 —@ =+ 0.017 0.0
I(ﬁ“(l-—lﬂ@)"’ 0.019 £ 0.017 0.177 £ 0.018 0.1
p(770) g e‘ 0 21.6
(782) —wg\@.\ooogg 0.03942 + 0.00066 0.7
f2(1270) e b »—0.009 £+ 0.018 0.387 = 0.018 2.1
p(1430, QWY 0253+ 0.038 0.036 = 0.055 0.1
-1 iant ~0.99+0.19 3.82+013 8.5
980) 0.4465 + 0.0057 0.2572 + 0.0081 6.4
£,(1370) 0.95 £ 0.11 161940011 2.0
a 1.28 £ 0.02 0.273 £ 0.024 7.6
a’ 0.290 £ 0.010 —0.0655 4 0.0098 0.9
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h’ Sin2( with penguins

Beneke PLB 620 143 (20095)
Mishima, Sanda PRD 72 114005 (2005)
Williamson, Zupan PRD 74 014003 (2006)
Cheng, Chua, Soni PRD 014006 (2005)

b o §
ERllsfﬂﬂ)zj" 17

BO ERN<S
S 0
K

—d > d

MB — UT angles

sin2f3 exp. unc.

b—>s penguin th. unc.
B

0 0.1 0.2
Asin2B = sin2f3 4 — sin2f3




""*Jﬁ:ﬁ . .
b’ la-0¢|: Isospin analysis

 Use SU(2) to relate different hh final states

S =sin(2a + 2Aa)V1-C”

| .
e

2A e

Ry iy L

J2

_ Ay B
A4,=e"T+e™P

4,= e "T+e™”P

A" = AB* > 7t17)

A" = AB° > 77 17)

A" = AB" - n°7")
;l‘nn _ A(Eﬂ N Enﬁn )
A" = A(B" > 7 71"%)
A = A(B~ > 7 7%
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BO—T1r1T

Usingisospin |gREBY . ') =52+0.2 HpAG (106) -
relations
BRB" »m'n%)=57+04 AcpB* — ') =0.04 +0.05
BRBY - mn% =1.3+02 AcpB® - mn’) =0.36 *0°°_g 34
" -
. wgm - Bonn (BABAR) B - [UTgi
1.2 % ----- B — 7t (Belle) B 5 e
- 1 B — 7 (WA) o) - Use basic properties of the
'l . I >, 0.002 hadronic matrix
- i oz i ot | elements to remove some of
i — the solutions.
N : g i See hep-ph /0701204
@) R .
| O i
— Vi L
0. o.001-
H ‘ L [_,r'l L L L L L : 1 L L ‘
4LO E;O 80 ‘I(‘)O ‘I;_O 14‘10 ‘IéO 180 00 >0 100

o (deg)

5 and sides (




fﬂ_J“.:jﬁ.: _
-/ hep-ex/0607097 BO—>p+p_ 347x10° BB pairs

 Extraction of a follows the same logic as
for the B—mut system

e pp is a VV state with 3 possible
polarizations (L: A?; T: A* & A)
 Angular analysis needed to determine CP

content
d*N - - 1 = 2 .
ocpf,)Jcos” 6 cos” 0, +(1— f,)sin" 6, sin” 6,
dcos@dcost, .
\ R
[ ongitudinal Tranéverse
Helicity state h=0 Helicity state h=+1

CP+1 eigenstate non-CP eigenstate

5 +0.015
f; =0.977+0.024 20013

Apri




Y% | hep-ex/0612021

PRL accepted

384 x10° BB pairs

Events /(0.002 GeV)

Events /(0.02 GeV)

N o,0=100+32+17

Events /(0.01 GeV)

3.50 evidence for B — p°p’

h
[
th
Lh
(]

6 5.27 528 5.29
m. (GeV)

f,(B* = p°p°)=0.87+0.13+0.04

Br(B° — p°p°)=(1.07+0.33+0.19)-10°

Events /(0.02)

06 07 08 09 1 0 02 04 06 08
m (GeV) heln

T

pollution

Small p°p® BF = small penguin
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BO(i)_) pO(i) pO

B pp | [Sine = 01920217 o |
C

‘long

—_0.07+0.15+0. 06|

—6.2

aﬁ :(955 +6.9)0

Br (B — pp)=(23.5+22+4.1)-10°¢

)
—
|

l |

02 1
<04
06 , g
-6 4 -2 0 Fl 4

Br(B" = p p’)=(168+22+23)-10°

Bt — p*p? ‘

4., (B* = p*p°)=—0.12£0.13£0.10

hep-ex/0607092

f,(B* = p p")=0.905£0.042" 0>
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f{iﬂ‘;ﬁ, :

D’ B— 1P : Dalitz fit to o

e O from a fit to 26 parameters

e The method extracts a w1thout amb1gu1tles
in [0°,180°] X | —

0.75 |

hep-ex/0703008 9 osf

0 = (3728’

375M BB 005 [

0

0 50 100 150
o (deg)

e results consistent with SM result ( ~ 909)
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!’: B—a,T: a_;and...

Phys.Rev.Lett, 97, 051802 (2006)
- First BF observation, 51gn1f1cance 920

>
0 == 6 3
Br(B’—a, (1260) ) = (33 30yre 3.
Reconstructed a, (1260) — 3 chflrged pions £
Quasi-two body approximation R RSV EET Y.
____________________________________________ !________________ m%{GeWcZ}
A
- First Time Dependent CPV analysis-yg -~ N aaid
B tags
It .
> 5 > | 5y 20
d.lﬁﬂ [} —_— r
s | 260t 2
® © | o
2 Z 40} i
c 40 |
g | ';E, '
i u:*-JZU_h e
20 ; £ :
Ol GGS 0 005 0.1 5.25 526 527 5.28 5.29 < - S -
AE (GeV) Mg (GeV) N At (ps)
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!’ B—a,m: a_;and SU(3)
Sur = O3TE02R007 T 145 0.21£0.06
' =_0.10%0.15+
Car TP OAOR0DE00 0 o 026+0.15+0.07
A, =-0.07£0.07£0.02 1

Using the measured CP parameters we determine the angle o . and
one of the four solutions is compatible with the result of SM-based fits:

Gronau-Zupan

PRD 73, 057502 (2006) Ologp= 78.6° £ 7.3°
a,;" KOR a;* K% | +1 OR
.. in progress! (K;°(1270) n*and K,°(1400) *)
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