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CKM angle y
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® Apex of the CKM Unitary Triangle (UT)
over constrained

® Amyg & Am,

CP violation measurements give angles

Semileptonic decay rates (and other
methods) give sides
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® Precise measurement of SM parameters
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E ; ® Search for NP in discrepancies of

i g 4 redundant measurements
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[ v e wetros ] ® Still have some work to do on y: less
asbovonlornc ool b precisely known UT angle (most difficult to
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_ measure)

See also UTfit analysis at
http://www.utfit.org/

Very impressive
consistency
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Kobayashi and Maskawa
awarded half of 2008 N.P.




CKM angle y
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Experiments providing most ot analyses today
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BELLE
3.1 GeV e' 35GeVe’
9 GeV e 8 GeV e

468M BB pairs/ 657M BB pairs ~10-13°

® Apex of the CKM Unitary Triangle (UT)
over constrained

CP violation measurements give angles

Semileptonic decay rates (and other
methods) give sides

® Precise measurement of SM parameters

® Search for NP in discrepancies of
redundant measurements

® Still have some work to do on y: less
precisely known UT angle (most difficult to
measure)

® Important to measure v since, together
with |V, |, selects p-n value independently
of most types of NP

‘ SM candle type of measurement

® The constraint on y come from tree-level
B—DK decays



Y from B—DK decays

rBEi{i§1} Measure interference between tree amplitudes b—u and b—-c

e CLD
‘ 7K U b B > U 0
.@ é i } B \§<] Ve E

— b= —C 0 —
B - D m « — K
U . U U U

Vp o e
® Use final state accessible from both D and D

&
® Largely unaffected by New Physics

® Clear theoretical interpretation of observables in terms of 'y

P _ ® Difficult because BFs are small due to CKM suppresion (10-5-

v V¥ d:strong phase 107 g0 not many events) and rs=|Aub|/|Acs| is small due to
raei(di?) further CKM and color suppressions (small interference)

B

‘ All measurements are statistics limited



y from B—DK decays

Charged B—D0K()

rg~0.1
GLW ADS Dalitz plot
e A "~ N
o K-K* R momt m
o . K* KO- Tr* 11
E-) 1T K+ 170 Os m 1T
Kos _I_I_O K+ Tr_ -|-|-+ Tr K S K K
©
3 K% w
S| Kso I
CP-conj CP-conj CP-conj
\_ AN J _/

Neutral B—D()0K™

rs~0.3

Dalitz plot

Kos T

ADS
K10
K*1mr
Kt

|

CP-conj

® Complementary methods applied on same B decay

modes share the same hadronic parameters (rg, 6g) and y

Y. Y

®:strong phase

rBEi [6B+~.';}

® Strategy: many decay chains are analyzed and then

combined to improve the overall sensitivity to Y

Atwood, Dunietz, Soni, PRL 78, 3357 (1997)

Gronau, London, Wyler, PLB 253, 483 (1991); PLB 265, 172 (1991)

® Inthis talk we present

or recent results



y from B—)DK decays Dalitz plot method

Decay amplitude S

A(B~ —)[K§7z+7z_]K')oc

ﬁo decay strong phase variation \

Hadronic parameters
rs=|A(b—u)|/|A(b—c)|

dg (strong phase difference
between A(b—u) and A(b—c))

determined experimentally
wom data

AB* > [Kzrtr K)o

Giri, Grossman, Soffer, Zupan, PRD 68, 054018 (2003);

_ —0 ~
D’ > Kz'n D >Kzr'zw

(1N S_ \F )
S . ‘E 1 A I T i
b—c b—u >
Hadronic parameters
s Dokrr | g D'oKa'w
. S s 'Q /
b—cC S b—u S,

Bondar, unpublished.

s.=m* (K z™)



y from B—)DK decays Dalitz plot method

Decay amplitude D’ > K.z~

AB™ > [Kz'7r K™ oc

Merference terms in decay\
rates proportional to \

XTL — r.B COS(5|3 + 7/) b—c Relative weak phase y b—u

. _ changes sign
Y =TI sin(og +7)

Fit for x, and y, for each B \ \
Qecay mode /
-
AB* = [Kz"r K¥) +r "%

----------------------------------




y from B—)DK decays Dalitz plot method

Decay amplitude D’ > K.z~

AB™ > [Kz'7r K™ oc

[Large interference in some )
regions of the Dalitz plot, e.g.

D%—Ksp

\D°—> K-n+ vs DK™ )

AB* > [Kzrtr K)o




Experimental techniques

® Exclusive reconstruction of multiple B decays:
B*—DK?, B*—D" [Dn]K*, B*—D" [Dy]K*, B*—DK**

800 -

® Exploit kinematic constraints from beam energies.

mES:VE*zbeam ‘|pB* |2 AEJZEJB*']E*beam

® The main source of background : e*e” — qq, ols
with g=u,d,s,c 0.1
AE |aes
® Event shape variables combined into a linear -0
(Fisher) or non linear (Neural Network) -oos
combination. Tagging information sometimes used  -a1

— 015
\ / e’ e
> < =7 «— —_— —

® Signal is separated from background through unbinned maximum likelihood fits to B+ — D) K()*

data using mgg, AE and Fisher (or Neural Network) discriminant

® Use large B* — D) it data control samples (rg~0.01, x10 smaller than for DK)



Y from D Dalitz plot method ﬁeﬁ?

® BaBar analysis based on complete data sample (468 M BB pairs) arXiv:1005.1096.
Sub. to Phys. Rev. Lett.

® Reconstruct Bt 5DK#, B*—D" [Dr]K* , Bt—D" [Dy]K%, and B*—DK** final states with
D @0@ (eight different final states for each B charge)

Only BaBar
+ +
B*—DK*
o >150 S 200 -
S All components C g (=]
g 300 I~ continuum + B5BG p o %
c'?. Continuum + BB+ Dz BG “3- ‘;E, 150 -
Q. §100 |,|>J
@ 200 T
S 100 -
>
i
100 - 4 + >0 50
t 4 -
1 1 1 1 | 1 1 1
05 2 5 25 0 | | | | | | | | | | | | | | | | | | | 0
. . GeV/c? -0.05 0 0.05 0.1
Mg (GeVic’) AE (GeV) Fisher

® Efficiencies improved substantially (20% to 40% relative) with respect to previous BaBar
measurement (383 M BB) PRD78, 034023 (2008)

® Reprocessed data set with improved track reconstruction

® Improved particle identification

® Revised Kg selection criteria: negligible background from D—nr*nh*h- and B—Da,(1260)



D—-Kgn*n,KsK7K- amplitude analysis

arXiv:1004.5053. Accepted by Phys. Rev. Lett.
s of flavor tagged D° mesons (D™*—D%r *)

® Extract D° amplitude from an independent ana
® Experimental analysis using complete data sample bsqefits from synergy with D-mixing analysis
‘ Madel determined without (reference) and wit Ssglicile ULl

session for more details
® Fit for amplitudes relative to CP eigenstates [Ksp(770) and K;ayQ80)] and assume no direct CPV

-mixing

Wave arameterization Wave Parameterization
('IT'IT S-wave <-matrix Main differences
+ ;
with Belle K*Ks S-wave BW: CA and DCS a0(980),
K S-wave  K-matrix (LASS-like) CA 20(1450)

BW ao(1450) and f0(1370)
K'K- P-wave |BW ®(1020)

K P-wave  BW: cAand DCS K*(892), BW f2(1270)°

T D-wave gy 1,1270)0

i P-wave  BW: w(782), G.S p(770)

. Good fit quality (y2/ndof) taking into account statistical,
K D-wave BW CAand DCS K2*(1430) [ experimental and model uncertainties




v from D Dalitz plot method PR

® CP violation parameters are extracted from simultaneous unbinned maximum likelihood fit to B*
— DO KO* data using mgg, AE, Fisher and the Dalitz plot distributions (s+,s-)

w
T

=TIy cos(0g +¥)
. =TIz sin(og +7)

s, (GeV?c?)
N

s. (GeVZc?)

Differences between B* and B- gives
information on y

s. (GeVZc?)

*

I+

0.2

-0.2

arXiv:1005.1096.
—Sub. to Phys. Rev. Lett.

B —D*K-

B*—D*K*

ol
-0.2 0 0.2




Yy from D Dalitz plot method

® Use frequentist method to obtain the (common) weak phase y and the hadronic parameters rg,
Og (different for each B decay channel) from 12 (x,y) observables arXiv:-1005.1096.

B A Fanan s anas nasgs ML | [T Sy, to Phys. Rev. Lett
= [ i[rEoex ] SR I r,(DK)=0.096+0.029
0,8_— ._:;"' | BT _ DK* — 8 I::-. """ B*¥ = D*K~ ] . . £0.042
- : B combined ; U E* _s DK rB(D K) - 0’133—0.039
o ] 1 15(DK")=0.1497358

0'4:_ ;.": .-":I | T 1o g 19

0 2 'f"""" 05 (DK) =(1197,,)°
By | | ‘ oy, // \. o ] Ga(D'K)=(-82+21)°
0150 -100 -50 0 50 100 150 2703 04 05 O (DK')=(111£32)°

v (deg) FRAN S

mod 180 °) = ( 68 i.t 4 o  Our previous result:
a )= syst@| y (mod 180")z(76i€9ﬁ5{9}O

3.56 significance of CPV [Error on y scales roughly as 1/rg]
. er\“nr l'\‘"ﬁl' faYao/aY o AI 1 +I\ I'\Af'l:"‘:t\ﬂﬁl Aﬂ+ﬂ L :MV'\V'I\\II'\I'I ﬂﬂﬂﬂﬂﬂ ‘l'V'I |r\+:nn L ﬁl:ﬂl’\"‘l\l h:nhnr [ ‘ol /nl/\
V111dlITl oldl TI1UVUI UUT LU auJultliviiadl uaula ! IlIIpIUVUU I1CLVUUIIOULIUULIVIT ! DIIHIILIy IIIHIICI IB\I.II\}

® Model error benefited from overlap with D-mixing analysis (e.g. reduction of experimental
uncertainties inherent to the model uncertainty)

7 (mod 180°) = (78.4 *1** £ 3.6 +8.9 )° r,(DK)=0.160""" Palfas

BELLE




arXiv:1006.4241.
Y from ADS method suoenys revo
® Update with final data sample (468 M BB pairs). Previous analysis used 232 M BB pairs

PRD72, 032004 (2005)

® Reconstruct B+—DK?, B*—D" [Dn?]K*,
and B*—D’ [Dy]K¢, with
® DK (“same sign”)
® D-K'nt (“opposite sign”)

[B 5 DK™ poressy  D° — KWJ

favored (b — c¢) suppressed(c — d)

interferes with

[B — DK~ wowesy DY — K+W}

suppressed (b — ) favored (E — E)

“opposite sign”

“Maximizes” CP asymmetry since “equalizes” & 18F | i =
the magnitudes of the interfering amplitudes O 165 N N g” G?Jmfmif?fs s
— T | e omb.+peakin
% - — D K ----------- Conﬁnuﬁm BGg
= - E
_ . . _ 0 12F —
First sign of an ADS signal in 2 - 2.1c 1
Bt — DK* (2.1c) g L E
and g 6_m y-lrm HH _ l\ HH _E
Bt - D'K# (2.20) Ll s _ T 11 E
AT I
C | | |
g.z 5.22 : 5.2 5.28 5.3

m_¢ (GeVic?)



Y from ADS method  siopns revo

® Fit directly observablesnd Bt “same sign” yields C@—) [K*z* ]@lo %%i}

reconstruct the ADS asymmetry _
Good sensitivity to rg

1
B N=—(R"+R ) =r2+r’+7 cos(J. + 5~ ) cos
Reod=3 )=1s +1o + e cos(3 + 5p)cosy e DB =K'z | K")

R™-R" . . + + _F +
Anps =—R=sm(§B-|—5D)s1ny//l:€ADS @ —>[K 77 ]pK

R +R"

uE B*DK* E D B-—DK:- E
121 B 12 E
10 + = 10 =
8- B = 8 ' =
6L+ l = 6 * -
4 - il -
L [ ]t : ' l IJ‘J Tl .

832 522 524 - 526 528 5.3 0 _l E51 596 & '2515" 23

ms (GeV/ c?) Mg (GeVic?)

Raps (DK) = 0.0110.006 £0.002 Asos (DK) = —0.86.20.47°12
Flass ([ T = 0016000220001 Aros ([D7°TK) = 0.77+0.35+0.12
Rips ([D71K) = 0.013£0.014£0.008 Avos ([Dy1K) =0.36:£0.94°5%



Y from ADS method  siopns revo

® Use frequentist interpretation (similar to Dalitz plot method) to obtain weak phase y and
hadronic parameters rg, 85 from R, and A5 observables

Inputs: |A(D%— K-11%)|
o= (HFAG)

|A(D— Kr))|

A(D%— K-1%)

arg[ A(D'— K-Tr*)

= (5.78 £ 0.08)% &p=(201.9 1% )o
] (CLEOC) (HFAG, CLEOG)

1- confidence level

u.gg— —E g 0.9%— DK —E
0.8 3 8 osF DK 3
0.7 33 07E +0051 =

= 4 & = I’ DK 20095 3
0.6F E § 0.6E- (DK) 004 3
0.55 = & 055 rs (D'K) =0.0965:; -
0.4F = 04f . 1o 3
0.3 © 54033y 1 03F <——[0.467,0.125] =
02F [54 ST 0l € e 0.094,0.175]
0.1F A\;_- o 5 0= ;oo 26

= = - A1 L | 0—

3

oo
@
Q
q

.u [ AT N AT NN TN NN S T N MR 1 0 T L .“l"‘ \L\'\-,__ TR N AR N N
450 400 50 0 100\5\ (?5// I
Y B

BaBar Dalitz plot method



Events / ( 0.0008 GeV/c?)

arXiv:1007.0504.
Y from GLW method 33 ohe rev o
® Update with final data sample (468 M BB pairs). Previous analysis used 383 M BB pairs
PRD77, 111102 (2008)
® Reconstruct B—DK?* final states with D—K+K-,mr*mr- (CP even) and D—Kgn® Ksw,Ksd (CP
odd) (five different final states for each B charge)

B'—) D K' All components

Continuum + BBBG

40F 4> 60" R -~ - Continuum + BB+ Dz BG
£ - - J] = =
4p @) B —=DK ER Q) B —-DK 7 § S50 2) B — DK
E +1.7 - ; - 5[]__ R I C _
S0 D= KK EET: D—-KK. 13 4 D-KK, 3
25¢ 4 40 s F Donmm ]
20F 38 LF = 300
F 3 g 30__ L
N ER - 200
10F =S F T
5 N, T 10E 10F
0 1 1 | 1 1 1 1 | 1 3 s :
525 526 5-27 5.28 0_ L I I I 1 I I I L L 1Ty T 0_ L L L || 7
myg (GeV/c?) -0.05 0 0.05 0.1 ‘15 -1 05 0 0.5 1 1.5
AE (GeV) F

® Improved particle identification

® Introduce Fisher discriminant in the fit rather than apply cut on event shape variables



arXiv:1007.0504.

Y from GLW method Sub. 10 Phys. Rev. D
® Extract signal yields fitting directly to observablesn %%3&
_ ['(B” = Dep, K )+T(B* — Dep K ™) [(B~ - DK )+T(B* > D K*)

['(B” = Dgp.z7)+I'(B™ = Dep, ") (B~ - D% )+I(B* »>D %)

— [(B" = Dgp, K )—T(B" — Dy K ) Rex
@ F(B_ —> DCI;&I<_)'|‘1_1(BJr —> DcpiK+) ) RK/7Z'

3.66 significance of CPV in B*—DK* from Ap,

A, =0.25+0.06+0.02

Acp. =0.09+0.07+0.02
Rep, =1.1840.09+0.05
R, =1.07+0.08+0.04



arXiv:1007.0504.
Y from GLW method Sub. 10 Phys. Rev. D
® Extract signal yields fitting directly to observablesn ﬁ%&
_ ['(B” — Dep, K )+ T(B* — Dep K ™) [(B~ - DK )+T(B* > D K*)
['(B” = Dgp.z7)+I'(B™ = Dep, ") (B~ - D% )+I(B* »>D %)

— [(B" = Dgp, K )—T(B" — Dy K ) Rex
@ F(B_ —> DCPiK_)+F(B+ —> DcpiK+) ) RK/7Z'

3.66 significance of CPV in B*—DK* from Ap,

A, =0.25+0.06+0.02

Acp-=0.09£0.0710.02 s— ————) % = ~0.057£0.039+0.015
= = + +
R... =1.18%0.09+0.05 R (AL )R, (FA | % =+0132£0042:0018

1
£ g
Rep. =1.07£0.08+0.04 Consistent with and of similar
precision to Dalitz results

X, =

X, =—0.103+0.037+£0.606£0.007
X_=+0.060%£0.039+0.007 £0.006

[Dalitz results]



arXiv:1007.0504.
y from GLW method Sub. to Phys. Rev. D
® Extract signal yields fitting directly to observablesn {%EE}

_ ['(B” — Dep, K )+ T(B* — Dep K ™) [(B~ - DK )+T(B* > D K*)
['(B™ = Dgp, 7z ) +T(B" = Dep,™) (B~ - D’z )+I(B* >D %)

_ _ N N +
@ ['B" > D . K)-T'(B" = D . K7) R zM
(B — Dep, K ) +T(B" - Dgp. K ) R
0.2
3.66 significance of CPV in B*—DK* from Ap,
Aep. =0.25+0.06+0.02 0.1- :
Acp=0.09£0.07+0.02 —— s s——— |
Rep. =LIBL0.09£0.05 LR (15 Ay )Ry (F AL - ;
Rep. =1.07£0.08+0.04 I
-0.1- 7
082 01 0 04 0.2

XJ_F
X_—x, (Dalitz)=0.163£0.055  (3.00)
X_—X,(GLW) =0.189+0.062  (3.10)



arXiv:1007.0504.
y from GLW method Sub. to Phys. Rev. D
® Extract signal yields fitting directly to observablesn {%Eﬁ}

_ ['(B” — Dep, K )+ T(B* — Dep K ™) [(B~ - DK )+T(B* > D K*)
['(B™ = Dgp, 7z ) +T(B" = Dep,™) (B~ - D’z )+I(B* >D %)

— [(B" = Dgp, K )—T(B" — Dy K ) Rz
@ F(B_ —> DCPiK_)+F(B+ —> DcpiK+) . RK/7Z'
0.2

>

R, =1.07+£0.08+0.04 4

-0.1

3.66 significance of CPV in B*—DK* from Ap, :IDI‘a1||i’|(z+|(3||_l\/v| o
Ap, =0.25£0.06£0.02 0.1 . .
Acp- =0.09£0.07£0.02 ——————————) | :
Rep, =1.18£0.09£0.05 ZL[RCM(F A )—Re (IF A )] 0:— . ]

| 1 1 1 1 ‘ 1 1 1 | | 1 | 1 1 ‘ 1 1 | 1 |
082 01 0 0.1 0.2
X,

4 .46 significance of CPV in B*—-DK* X_—X, (Dalitz+ GLW) =0.17540.040



1-CL

arXiv:1007.0504.
Y from GLW method i opns revo
® Use frequentist interpretation (similar to Dalitz plot method) to obtain weak phase y and

hadronic parameters rg, 65 from R.p, and A.p, observables ; :g
Rep. :1+2rB COS Oy COS ¥ +2rgsinogsiny

ACPi - 2
1+ 1y £2r; cosog cosy

Weak sensitivity to rg

lE 34— l;' =
0.95 =4 O 09 =
0.8 4 7 0.8F =
0.7E 1 07E E
0.65 = 06F E
0.5E = 0s5E E
04E ERES 3
03-:;_ TV &= T[54°83°17 | 1:- D_?}z:““““" N TA AL N TAE T “““‘“‘““““;E
g 3 oz
OB e O 0% N E
020 40 60( 80 100 120 140 160 180  08s=diloicbi iy s
,Y [L] . . . . . rB.

BaBar Dalitz plot method



Summary and outlook

J _II ' TTT IIII|IIII|IIII I'TTT ' TTT II_
O ¢ 5ok =
- [ i
0.8 | ]
i . Combined : 1

0.6 ] ]
0.4F -
0.2 .
0~2150 -100 -50 0 50 100 150

Y (deg)

® Recent progress on vy, the hardest UT angle to
measure

® BaBar Dalitz plot method approach drives the
measurement and benefited from synergy with D-
mixing analysis (e.g. reduction of experimental

uncertainties inherent to the model uncertainty)
(see Matt Bellis talk later in this session)

® First sign of an ADS signal in B — DK* and
Bt - D' K*

® Compelling evidence of direct CPV in
Bt — D(*)KO)* decays

y (mod 180 °) = (68 H(A4): 4 £3)9

stat syst model

3.50 significance of CPV, B* — D(*)K(*)*
combined, Dalitz only

3.60 significance of CPV, Bt — DK* only,
GLW only



Summary and outlook

02 — :
0.1- |
0_ . |
0.1

033 o4 0 o4 02

X,

® Recent progress on vy, the hardest UT angle to
measure

® BaBar Dalitz plot method approach drives the
measurement and benefited from synergy with D-
mixing analysis (e.g. reduction of experimental

uncertainties inherent to the model uncertainty)
(see Matt Bellis talk later in this session)

® First sign of an ADS signal in B — DK* and
Bt - D' K*

® Compelling evidence of direct CPV in
Bt — D(*)KO)* decays

Xx_— X, (Dalitz+ GLW) =0.175+0.040

4.4 significance of CPV in B*—DK* only,
Dalitz+GLW combined



Summary and outlook

Experiments providing most of
analyses today

iy BELLE
3.1 GeVe* 3.5GeVe*
9GeV e 8 GeV e
468M BB pairs 657M BB pairs ~10-15°

Experiments that can also give
results in near fu’gure

LHCD

~2_30

Planned facilities

® Recent progress on vy, the hardest UT angle to
measure

® BaBar Dalitz plot method approach drives the
measurement and benefited from synergy with D-
mixing analysis (e.g. reduction of experimental

uncertainties inherent to the model uncertainty)
(see Matt Bellis talk later in this session)

® First sign of an ADS signal in B — DK* and
Bt - D' K*

® Compelling evidence of direct CPV in
Bt — D(*)KO)* decays

® Close to “last word” from BaBar (~10-15° error)
® Still statistics limited, even with full data sets
® BaBar “legacy” y average from GLW, ADS

and Dalitz plot methods in progress

® Need to reduce the error in order to see possible
deviations






PEP-1I

Rings ™.

Positrons

Low Energy Ring
BABAR Detector

Electrons

High Energy Ring

Instrumented
Flux return
(Muon and hadron
reco.)

Integ$ated Luminosity [fb™]

Magnet —
15T g
(15T) o |

9GeV

Detector of Internal
Reflected Cherenkov
(PID, Kaon separation

from pions)
Drift Chambe Electromagnetic
(Main tracking system Calorimeter
(Detection of neutral
Silicon Vertex Tracker particles)

(Tracking at low momentum
and vertex reconstruction)

500

400

300

200

100

" Delivered luminosity
- Recorded luminosity

| Recorded Y(4S): 432 fb™
" Recorded Y(3S): 30.2 fb""
—Recorded Y(2S): 14.5 fb™

[ Off peak

P

® BaBardata taking ended on 7th April 2008
® BaBar recorded 470M BB at Y(4S)



Y from D Dalitz plot method {%E‘%

® Signal yields as used in the final fit for CP parameters
arXiv:1005.1096.

Sub. to Phys. Rev. Lett. PRD81, 112002 (2010)
B decay mode
B+—DK* 896135 154114 757+30
Bt—D*(Dr0)K* 255121 56+11 168115
B*—D*(Dy)K* 193119 307 83110
B+—DK™** 163118 2816 (not updated to
657 M BB)

® Efficiencies improved substantially (20% to 40% relative) with respect to previous BaBar
measurement (383 M BB) PRD78, 034023 (2008)

® Reprocessed data set with improved track reconstruction
® Improved particle identification

® Revised Kg selection criteria: negligible background from D—nr*nh*h- and B—Da,(1260)



D—-Kgn*n,KsK7K- amplitude analysis

arXiv:1004.5053. Accepted by Phys. Rev. Lett.
s of flavor tagged D° mesons (D*—D%r *)

® Extract D° amplitude from an independent ana

® Experimental analysis using complete data sample bsqefits from synergy with D-mixing analysis

Model determined without (reference) and with D-mixing

® Fit for amplitudes relative to CP eigenstates [Ksp(770) and K;ayQ80)] and assume no direct CPV
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y from D Dalitz plot method R

® CP violation parameters are extracted from simultaneous unbinned maximum likelihood fit to B*

— DOKO* data using mgg, AE, Fisher and the Dalitz plot distributions (s+,s-) arXiv:1005.1096.
Sub. to Phys. Rev. Lett.
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Yy from D Dalitz plot method

arXiv:1005.1096.

Sub. to Phys. Rev. Lett.

Source I— Y- L Y+ T’ y- T v Ls— Ha— Lat Yat
mes, AE, F shapes 0.001 0.001 0.001 0.001 0.004 0.006 0.008 0.004 0.006 0.003 0.004 0.002
Real D" fractions 0.002 0001 0001 0001 0003 0003 0002 0002 0004 0001 0001 0.001
Charge-flavor correlation 0.003 0003 0002 0001 0005 0005 0008 0002 0001 0001 0003 0.001
Efficiency in the DP 0.003 0001 0003 0001 0001 0001 0001 0001 0003 0001 0002 0.001
Background DP distributions  0.005 0.002 0.005 0003 0003 0.002 0004 0004 0010 0004 0.007 0.002
B~ — D*"K~ cross-feed 0.002 0.003 0.000 0.002

CP violation in Dw and BB 0.002 0001 0001 0001 0017 0001 0008 0004 0017 0002 0011 0.001
Non-K* B~ — DK2n~ decays 0.020 0.026 0.025 0.036
“Total experimental D.007 0.004 0.006 0.004 0.019 0009 0017 0.008 0.020 0.027 0.029 0.036
Source T_ 1 Ty Y+ Tt Y- Ty Ut Ta— Ys— Tst UYs+
Mass and width of Breit-Wigner's 0.001 0.001 0.001 0.002 0.001 0.002 0.001 0.002 0.001 0.002 0.001 0.002
T S-wave parameterization 0.001 0.001 0.001 0001 0001 0001 0001 0002 0001 0001 0001 0.002
K7 S-wave parameterization 0.001 0.004 0.003 0008 0001 0006 0002 0004 0003 0002 0003 0.007
Angular dependence 0.001 0.001 0.002 0001 0001 0001 0001 0002 0002 0001 0002 0.001
Blatt-Weisskopf radius 0.001 0.001 0001 0001 0001 0001 0001 0001 0001 0001 0002 0.001
Add /remove resonances 0.001 0.001 0.001 0001 0001 0002 0001 0001 0001 0001 0001 0.002
DP efficiency 0.003 0.002 0.003 0001 0001 0001 0001 0001 0004 0002 0003 0.001
Background DP shape 0.001 0.001 0.001 0001 0001 0001 0001 0001 0001 0001 0001 0.001
Mistag rate 0.003 0.003 0.002 0001 0001 0001 0001 0001 0003 0003 0001 0.001
Effect of mixing 0.003 0.001 0.003 0001 0001 0001 0001 0001 0003 0001 0003 0.001
DP complex amplitudes 0.001 0.001 0.001 0002 0001 0001 0001 0.002 0002 0001 0001 0.002
“Total D" decay amplitude model  0.006 0.006 0.007 0.009 0.002 0.007 0.003 0.006 0.007 0.006 0.006 0.008




Yy from D Dalitz plot method

arXiv:1005.1096.
Sub. to Phys. Rev. Lett.

Real part (%)

Imaginary part (%)

6.0 +3.9+=0.7=+0.6
—10.3 =3.7T+=0.6 £0.7
—104 +=5.1+=1.9+0.2

6.2+ 45+04=x0.6

— 21+ 4830409
— 52+ 630907
— 32+ 770806
127+ 95 £2.74+0.6
4.5+10.6 £3.6 0.8

Parameter 68.3% CL 95.4% CL
v (°) 68F15 {4,3) 39, 98]
re (%) 0.6 +2.9 {0.5,0.4} 3.7,15.5]
r (%) 13.373% {1.3,0.3} 4.9, 21.5]
ms (%) 14.9765 {2.6,0.6} < 28.0

5 (%) 119750 {3.3} 75,157

5 (°) —82+ 21 {5,3} [—124, —38]
o‘s (°) 111 + 32 {11, 3} 42, 178]




Other hadronic parameters relevant fory

® Updated search for B*—D*K°® and B+—D*K™
® Can only proceed through annihilation or rescattering

K0

Wt

b
-t -t
> >
u

K0 BT

L 1
® Allows an estimation of rg° for B° from rg for B* needed for

® BO—DO%K° measures rg%sin(2p+y) in time-dependent asymmetry

® B DOK® measures v in direct CPV (similar to B*)

® BaBar analysis with full data sample: 468 M BB arXiv:1005.0068.
Submitted to PRD :

® No evidence for signals

B(BT — DTK") <29 x10°°, 90%C.L.
B(BT — DTK™) < 3.0 x 107°%, 90%C.L.
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u supremum method used to combine HFAG

averages of experimental inputs (conservative, but
guarantees coverage).
See Karim Trabelsi’s talk at CKM 2008 for details.
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