CPV involving b—u transitions from

BaBar and Belle

Full title and outline:
> CPV in B—nnr

» measurements of ¢,/y

> and sin(2¢,+3)/(2B+7)

D —

for most of the results

' 227M BB
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CPV in B'>n'r

V‘.//.ﬁ} {b ZZC\“} 9}

. _ (b
b—)UUd‘BO{J d\u '
d

. * 3 '

tree: ocV V' goc A ‘ penguin; ocVy V' oc A3 ‘ I

p A, 4,

0 .
B o 2Im A % 1— | A
\1+|z|2 1+ AP

F(BO(N)_)” 7)-T(B (M) >7'7) —\:S’ sin(Am At)+/; cos(m,Ar)
[B (&) > 7))+ TB M) 7)) d i d

ViaV i ¢2(Ol) = arg('vudv*ub/ thV*tb) ‘

P

Vudv*ub
S =sin2a =4/1- A2 sin2(a+6
Dy b ,() (@4 Oyen) 4
* ae
Vch cb o E
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Methodology =

Event selection

Include all B—>h*h- (h=n/K) B—h+h- (h — identified as )

5.29>M>5.2 GeV, |AE|<150 MeV 5.287>M,.>5.271 GeV, |AE|<64 MeV
Background treatment

|cos(05)|<0.8 cut on LR = - ﬁ_i‘éﬁ -

Simultaneuos fit to the signal and ol < Bh 1

background components using o E event shape &

discriminating variables: 0., AE, Mg, aosf | B flight direction

0.6

Fisher discr. based on momentum flow 002
relative to the h*h™ thrust axis

Flavour tagging
Use charged particles that are not associated with the recontsructed B
Tagging efficiency ~30%

Myg=(s/2+ B,V /B P ME=Ey—E,.. M, ={(E..Y (D)
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%ﬁ Event yields

Unbinned maximum likelihood fit

_ . B | D o= k: four flavor tagging categories
by = expl Zﬂfgfk)l:[[zI?'{g"'kﬂ'k(lf&%)J i: 8 signal and backgr.hypotheses

-, K-, K-+, K*K= ,bkgr.

* First stept. n: event yield of type i
= signal and background yields, £ tagging efficiency

KT charge asymmetries X! Mgg, AE, F, 8+, 8-, At
¢ no flavor-tagging nor At in the fit a;: PDF parameters

Signal enhanced AE and Mg distributions

100‘ | | L I -

. g %Eﬁ ému-— B4B4R +'. 1

68030 candidate events | @ = i
. ki 2 150+ R
467+33 signal events £ 5 .gluuﬁﬁ%‘%}%@ '* |
1606151 K11 events o R
50 .

L . ¥

gy g 01 ST T ST T
AFE (G ’ ’ ’ ’ mm-[GﬁWc }
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CP fit results

2nd step Data ponits: event weighting techn.

— unbinned maximum likelihood fit _
with 46 parameters B o B’ tags
.S.__. C 2 20f
™o T g 10;
* 12 for background PDF of g "o
Mgg, AE and F Eﬂ %0
- 8 for background At PDF & fg
* 12 for background flavor- 2 F
tagging efficiency o
2 0
» 12 for background flavor- g :
tagging efficiency asymmetries. Z :

C_.=-0.09+0.15(stat)+0.04(sys)
S_=-0.30£0.17(stat)+0.03(sys)

03/06/2005 M. Rozanska - INP WINP2005 5



E Signal yields

Unbinned 2-dim maximum likelihood fit to AE-M, .

(LR>0.86) ~ ~ (LR<0.86) _
. 7 2 S 1 (b)
= | (a) y-IRr 8400
250/ L +E SR
200/ S g S 3007
S = of @250 |
2150 Z 3200
o | < Dy50|
1100 | » ;
7 ~ r (flavor tag quality) 128 3 %
50 — © r(flavoriag qually) O o ONC
| 202 0 02 04
0762 0 02 04 A= (50
AE (GeV) total number of events

2820 candidate events
666+43 signal events
247+31 K11 events
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M, >5.2, -.3<AE<0.5 GeV
Signal @ Kn @ 3-body B decays @ qq bgr.



D

o CP FIT RESULTS

BGELLE

Unbinned maximum likelihood fit with 2 parameters: A__, S__

171%

LR>0.86 | e tagged as a 52
Wt =t] Tl 0.0<r<05 %200 - 0 tagged as aB
7 n'n mE %
2 TR N S SN P
1 £ £100
| D st —+ o |
S | pam e |
§ 0 Q‘ 1 _ 0.5<r<1.0 8 L
100 oo 3 TN =< g
—+ 3
: 3
0 ! AT i N B B S R ;t-: i
S0 S Mp) 5 0 "Ll
A_=+0.56+0.12(stat)=0.06(sys) A (ps)
bckground subtracted
S_=-0.671+0.16(stat)+0.06(sys) fit projection for all
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Significance from Feldman-Cousin method

‘ Large CP Violation, ‘
(A,S)=(0,0)

1-C.L.=5.62x108, 5.40

-0.25 |

(A,S)=(0,-0.62)
T 1.C.L=5.13x10°. 4.00

05 |

-0.75 -

e~ Large Direct CP
-1 -0.75 -05 -025 0O 025 05 075 1 VlOIat|On,
S confirmation of the
previous Belle results

both statistical and systematic
errors are taken into account. C L. = Confidence Level
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CPV parameters in B’—>rn*n

15

Anr

hep-ex/0502035

05 -

05 -

1
- hep-ex/0501071

_1.57\\\\\\\\\\\\\\ T B S SO SO O S S

-1.5 -1 -0.5 0 0.5 1

~2.3c difference between
Belle & BaBar

1.5
Snrn

HFAG Moriond 2005

BABAR (2004)
—0.30+£0.17+0.03

Belle (2005)
—0.67+0.16 £0.06

Average
-0.50+0.12

|Moriond 2005

-2 -1.75 -1.5 -1.25 -1
S

I

-0.75 -0.5 -025 O

BABAR (2004)
—0.09+0.15+0.04

Belle (2005)

—0.56+0.12+0.06 :
—a—

Average

—0.37+£0.10

|Mon’ond 2005

—A—

C

TIT
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D

2> Time-integrated asymmetry
%60 (@) q = +1 §6O (b) g =-1
g 50 — Total g o0 — Total
ZE I ZE ¥
S 40 o S 40 -
2 f 2 i
30 - c 30~ :
§ 1 nm: 10713 o ; J[ nr: 6911
W20 Z Kr: 4249 W 20 A Kn: 43+9
10 - Z H cont: 38+1 10 ! / Jr cont: 3811
Ty N T 1T PN WA 1T T
0 £ ) T H T 0 S+ T T
0 0.2 0.4 0 0.2 0.4
AE (GeV) AE (GeV)
A,m =+0.52£0.14| consistent with time-dependent fit
+ - 1 + -
SU3): Aep(K'7 )N_EACP(E ) _éACP(ﬂ.JFﬂ._):_O'lgiO'OLI'
M. Gronau, J.L. Rosner, PLB 595, 339 (2004) A,(K'77)=-0.109+£0.019

03/06/2005 M. Rozanska - INP WINP2005 10



Isospin analysis

2 .
Sm — \/ ] — AM Sln(2¢2 4 29) The cleanest method to
extract ¢,

M. Gronau, D. London, PRL 65, 3381 (1990)
Amplitude for

A=(A7) |B"(B)—=rn'n
2{]{] A:':I{HH ) B.-_.(Eu ) — ?Z'“Ji "

A" (A7) |BY(B Y>> n'm «rx’)

A' = fﬂﬁf’; = both real and positive

Br(z’z%) =232 )x10°° am Br(7°7°)=(1.17+£0.32+0.10)x10™°

A (7°7°) = +0.447°% +0.17 v Aep(7°7°)=+0.124£0.56+0.06
HFAG summer 2004 values for the branching ratios of statistical treatment:
B'»m*n”, nonl, B*»>n*nland Agp (B->nn0) J. Charles et al., hep-ph/0406184
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Constraints on ¢,(a) from isospin analysis

O 30 60 90 120 150 180
0°<¢, <19° 02 ((71° < ¢, <180°

0.8 4
— 0.6F
L 04F

Sb 160 1510
0" <@, <29° a(degr6l’ < g, <180°

03/06/2005

95.4% CL

1-ClI

90% CL

---------- B —nr (S/C,_from BABAR) |
lef % ----- B—nn (S/A,_from Belle)
1 Combined no C/A,,
1 e —
0.8
06F: b :
0.4

0" <g <23 o«

CKM fitter Moriond’'05

02 &

CKM fit

no o, meas. in fit

: g /
s N ]
k H J
b t Py ’
‘ ‘ J ’
* - < r
b -, . ’
(I I TS Treadoast” st v L b b g |

0—|

0
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20 40 60 80 100 120 140 160 180
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Maesurements of ®,/y

5 A =-0.133+0.0300.009
= 4. =-0.101+0.025+£0.005

AVERAGE | A, =-0.109+0.019

Vch*cb -

¢3/ Y= arg('vudV*ub/ Vch*cb) ‘ ¢ 10 ‘
3 7

phase of V

b— uus(ree) ® b— su u(penguin) ‘

Hard to extract ¢,y
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Ways to measure @, in B—>DX,

DCPV in interference between b—u & b—c

Color allowed ‘ S

}K(*) Color sppressed | U }_D o

D¢ D
<} e

u u u u

D) & D() decay to the same final state f ( f = nr, KK, K=x...)

C

many methods with:

theoretically clean: only tree diagrams
various f

Acp =(TI'g, - I'g )/(I'g, +I'g ) o 1g sin(y) sin(o)
* 0 = the strong phase between A(b—u) & A(b—c)

various X,
various observables
* rg= A(b—u)/ A(b—c) statistics required:
> 0.5 ab

experimentally challenging !!!
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The Gronau-Wyler-London Method (GLW)

. ] [(Phys. Lett. B 253 (1991) 483
Bi—>DCPK( )* DCP is CP-eigenstate ‘ [Phys. Lett. B 265 (1391) 172]

CP+: D0 - n*n, K'K-  CP-: DY — Kqn®,Kgn, Kso, Kso ...

4 observables (3 independent) 3 unknowns

— 0 -\ + 0 + ] ]
_ [(B _)DgPiK )—1(8B %DgPiK ) =42 5SINY sin 0,/R -,
* I'(B »D’,K)+I'(B" —D,K") :

_I'(B »D),,K)+I'(B" = D, K")

R L = — 1+ 2
CPs (B - D'K) 1+ 27, cosy cos o, +7r;

Br(B — DK) ~10* ® Br(D — fop) ~102 |

o~ 0.1 ‘ statisticaly limited

03/06/2005 M. Rozanska - INP WINP2005 15




The Atwood-Dunietz-Soni Method (ADS)

K()- L
u (—: D0—>K+TL"

CFD
}Doﬂm- ® !
U U (-
) . DCSD~)\2 R . ) K o
A(B~ > D°K™) A(BB- > D°K")=re e’ |A(B- — D"K")]

both amplitudes of comparable size = big CPV, small effective Br ‘

AD" = K27y
_ A }f=G.{>ﬁD:ﬂ.DDS

PE ] =t
AD" =2 K'77)|  prysreviettan:mieot.zo0

count B candidates with K*K- pairs
I'B -»[K'7]K)-T'B" - [Kz' K"
I'B ->[K'7]K)+I'(B - [Kz K"
(B —>[K'7]K)+I(B —[Kz K" |
I'B ->[K 7 K)+I'(B -»[K'7 ]K') |

AADS

— 2]/‘BI/'D siny sin (53 + 50)/RADS

R s = 27,7, COSy COS (0, +03,)+15 +17

dp —D decay strong phase, unknown

Bondar & Gershon T . . o | RoolDI+R. (DY) = 2% 412
e ooy 00 ~differs by  for D*->Dy & D*~>Dr - Rups(Dm)+Rups(Dy) = 2(75 +77,)

03/06/2005 M. Rozanska - INP WINP2005 16




Dalitz analysis of B*—DU)OK®)* DO—Kon'

Giri, Grossman, Sofer & Zupan [Phys. Rev. D 68 (2003) 054018]

S
AR
b A2
)

: 5 5 3
s Sensitivity toy 5,0 2
M m? = m?(Kor")

M. (2, m2) = A(B" = DK ™) | {f (2, ni2) + 1,7 € f (2 mi2 )}
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D> Kqn*n- decay model

187k D*— Dorr DOaK 7T rr

Intermediate state] Amplitude Phase (°) |Fit fraction
Kgoy 57 +0.10 214 + 4 0.8%
Ksp” 1.0 (fixed) 0 (fixed) 21.6%
Ksw 0.0310 + 0.0010{113.4 + 1.9 0.4%
K5 [o(980) 0.394 £ 0.006 | 2073 4.9%
Kgoy 0.234£0.03 | 210+ 13 0.6%
Ksf2(1270) 1.32 £+ 0.04 348 + 2 1.5%
K5 fa(1370) 1.25 £ 0.10 69+ 8 1.1%
K gp®(1450) 0.89 £ 0.07 4+ 6 0.4%
K*(892)Tn~ 1.621 £0.010 [131.7+0.5) 61.2%
K"{?\!E!E]_r"' (.164 £ 0.005 [317.7 + 1.0 1LOHYE
K*(1410)*r~ 0.22+£0.04 | 120+ 14 D.Uo.ft
r\'*rmmr & 0.35 + 0.04 253+ 6 0.14%
K;(1430) T 215 £0.04 (348.7+ 1.1 7.4%
K§(1430) ™ 0.52 £ 0.04 8944 0.43%
K3(1430)*m— 1.11 £ 0.03 3205+ 1.8 2.2%
K; (1430)~n™ 0.23 £ 0.02 2087 0.09%
K*(1680)x~ 234£0.26 | 110£5 0.36%
K (1680) "™ 1.3+0.2 87 + 11 0.11%
non-resonant 3.8 £ 0.3 157 £ 4 0.7%

13 distinct resonances + NR

m? (GeVZc?)

Entries/0.02 GeV/¢!

1600 |-

1400 |-

1200 |-

1000 |-

800 |-

600 |-

400 |-

200 |

3000 |-

Entries/0.02 GeVZ/c!

2500
2000 |-
1500 |
1000 |

500 |-
G

i, %
L

Doubly Cabibbo
_ suppressed K'

2. 5 3 0
m? (Gevc?)

Entries/D.02 GeVZ/c*

1 15 2 25 3 o
m? (GeVZich)

M2(Kqr)

4000 |

2000 |-

0.5 1 15 2

Vv

25 3
m? (Gevc?)

p-w interference

M2(rnt*)

) )
2 25 3

m2(GevZic?)

Isobar model (CLEO): f(m m ) Z a elgAT(m m )+a e Onr

03/06/2005

M. Rozanska - INP WINP2005
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B* > DK%, D ->K " Dalitz plots

139 events

—~ Ce.
[\ 5.;3.'.-
> 25 %, .:;
(D) o
O 2 .
~ -
| -". [}
§ -
N %. * '
L] ... ..-.
0.5 ot .
05 1 115 2 215 3

M;S”+ (GeV?)

137 events

[

N
w0

N

Mg - (GeV 2)

o
]

-
T

.
.
.
L
. .
. o,
. .
':.s -..I. .t -
TN,

L
0.5

1 15 2 25 3

M? _ (GeV?)

D’ from B2 DK

Fit these DY Dalitz plots using
unbinned maximum likelihood

” Free parameters: rg, .0
% D’ from B*— DK” (z* and 7 “interchanged) P B 93

2-fold ambiguity:

3

= O = “u.,
¥ S T =]
':‘E 25 ‘:'- . E‘gliﬁﬁR sl ?i." fore E—‘& o .
3 RENT ¥ o | L T (I)S ,8, UJ ¢3+180 ,8+180
oo 2 a . ..‘l . 3 i . . L m
E R ; we "
. "i.*: . A j e -
I Ca A - % .
T gt f * .
05 Tt o | EM
0 _ R
D0 L1520 25, 3 e L
m;(GeV'ie) wi{@en c,)

03/06/2005
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E B*—

DK fit results (frequentist errors)

LRSI DK ‘ CPV signif. 94% ‘ DOK ‘ - hep,?*’??ﬁ%ﬁ?w
rge : M 63.3%CL
os @, =[64 £19 £ 13(sys) £ 11(model )]’ - &

04

I
o3
A
0zp

a1

0
0 50 100 150 200 250 300 350

7 gydeg)

0 .
a 50 100 ISOM!SOSOOSSO

hep-ex/0504013
DK

ry =0.21£0.08 £ 0.03(sys) £ 0.04(model )
0y =[157 £19 £ 11(sys) + 21(model )]’ B
r, = 0.118 £0.079 +0.034 (sys ) 40’ (model )

=[104 + 45" (sys)" (model )]’ :

DOK | CPV signif. 38%

7, =0.12701° £ 0.02 (sys ) + 0.04 (model )

CPV signif. 63%

DK

=[75+57 £12(sys) £ 11(model )]

02

0.1

=[321 £57 £ 11(sys) £ 21(model )]’

*

=0.169+0.096" 02 (sys) 200 (model)
S, =[296+4173(sys) £15(model)|

=[112 £ 35 £ 8(sys ) £ 21(model ) = 8(nr)]’
ry = 0257010 +0.09(sys ) + 0.04(model ) + 0.08(nr)
5, =[353 £ 35+ 8(sys ) + 21(model ) + 49 (nr)]’

03/06/2005

(Bop) A
=[70+317) (sys)"\ (model)]'[12°,137°]

M. Rozanska - INP WINP2005
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GLW-results

r

0.40+0.15+0.08 N, ¥ | [cP+ izmmt 0.87+0.14+0.06
+0.14+ = +0.18+
0.07+0.140.06 = - 0.98+0.18+0.10
2140.17+0.07 &
?11+O14+O 05 4t ¥e ——— ¥ 0.80+0.14+0.08
St = |cp- —+——+ B2 1 79.0.16:0.08
o+ 1010280 ¥ | |cP+ ——i— 123M ¥ N
et  .274025:0.04E2 ¥ - =
B
¥ 0.26+0.26+0.03 +——o—+ Dl +—eo—+ B 0.94+0.28+0.06
CP-
¥ d—ett  ~09£020:0068 | [OP* g 774 a7l o —b——e—y
&= 96M =t - 02+0.3340.07 9
| | ES
¥ — a — § 0.76+0.29+0,06*%
=M | 4 o—— 1 1 1| ISP I I
-0.5 0.0 0.5 A 0.5 1.0 1.5 2.0 R
CP+ CP+

sin?(®3 )=Rep.

03/06/2005

0.5*(Reps tRep) = 1+ 1g? ‘ Loose bounds on rg

M. Rozanska - INP WINP2005
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B-—D0, J[K*T]K-

B*—>D%K

==t 1 U

B
E(a B4BAR

preliminsry

Lh N -] 00
T

Events . \u.uuu:..; GeV }

[V = T
T

F i CERRTR 3
2 5322 524 526 528 3
4 =40
_1\" - 4.7_3_2
_ 1 A+0011
RADS =0.01 9-0.009

M

B-—D

BELLE
] \
»
gl

sup

First observation

B*—[D1%,. K* | B*—[D%],. K* hep-ex/0408028
gju é}i © 1 1
P = r, < 0.23 DK
1] S (90%CL)
il w H i: : r, < 0.16 D*K
;z"s'zz"“#zi'%ﬁa'szs' s (o |
N =—02 7 T TN =122l )
R 1ps =—=0.00173032 R s =0.011%02
K- s : hep-ex/0412025
| | B*>DgpK R, =2.3"6+0.1(sys)x 10
' ' 0.77
+ | ’ Ape = .88 £0.1(sys)
- R, =3.5"9 +0.2(sys) x 107
st B*—>Dg, pr = 3359 £0.2(sys) x
A, =.30702 £0.06(sys)

M. Rozanska - INP WINP2005

AE (GeV)

0.10 0.20

rg< 0.27 (90%CL) |
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Constraints on ¢5(y) from B—>DK

Dalitz analysis CKM fitter Moriond’05

o ' % DYK GLW ADS | 1
¢3 — [68t};‘- i 13(SyS) i 1 1(7’”00’81)] 1.2 Moriond 05 nn.. D(*)K Dalitz+ 1 Combined

"RELIMINARY o+ CKM fit

[22°.113°] =

r,(D°K) =0.21+0.08 £ 0.03+0.04 4 08

r,(DK) =0.12""% £0.02 +0.04 e

r,(D°K™) = 0.24*%17 +0.09 + 0.04 + 0.08 '

04 ! N
Dalitz analysis ool s
Jo ) / WA
5 14 . b N

) = [70 T 31J—r10(5y5)i11 (WlOdel)] %0 20 40/ 60 80 100 120 140 160 180
[12°,137°] All results combined  ¢s(¥) [ded]

r,(D°K) =0.118"0%7 +0.03470%%
17,(D°K)=0.169 +0.096" i o ooe
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Measurements of sin(2p+y)/(2d,+d5)

- - |. Dunietz._ths.Lett. B 427._179( 1998)
Use interference b —>c ud @ b—>u cdinsteadofb—>cus @ b—>ucs

e.g.B > D 1 *

d d .
e D)+
ST ppeen 1205

b A2 C b b A3 u
}w T o } -
ﬁ T ———
B4 d d d g
CFD~)\2 DCSD~)4

P(B" > D7 rn",At) c 1+ Ccos(AmAt) — ST sin(AmA¢)
P(B’ > D" r",At) c 1 F Ccos(AmAt) + S™ sin(AmAt)

C=(1-R.)/(1+R%. )~1
S*=-2R,. sin2 +4, 5. ) EB

‘ ST+S8” : _
_ | suppressed | _ 0.02 TEE = 2R, sin(2¢, +¢;)cos 5 | gy
| favoured | ' ) Gt g *

C

T

D'n

=2R . cos(2¢, + ¢;)sin o

Very small asymmetry offset by copious statistics
03/06/2005 M. Rozanska - INP WINP2005 24




(D * .
B —» DO-x* time dependent decay rates

152M BB

110M BB

nep-ex1030804¢ ex}clus:lve reconstruction hep-ex/0408059

S 1ol - : aof @ I ©® | - .
z: ! -f
;: w OE',': e B B B e e I R A T o ey S B e e e
0 o  [B.=Dmn B,.=B"}B_=D"nm Bm=B°_§

[
I
—
L%y
I

W0 5 0 & A0

D*r¥ (alltag) 7611407
. D57 (dll tag) 7068 £80
s s D% (alltag) 4400470

lps) o IO{M [M E
of A N F o T N

D*rt 7763 events, purity 96%

D 9351 events, purity 91%

03/06/2005 M. Rozanska - INP WINP2005
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B? - D™ r* partial reconstruction

B*— D-m* partial reconstruction :

*The decay products of the D are not reconstructed, but the topology of

the prompt (“fast’) pion and that from D*— D-m* decay (“slow”) and 2-body kinematics

allow to separate signal from background.

* The presence of a high momentum lepton in the event suppress continuum

background.

Increase efficiency

worse purity

03/06/2005

gzuo .

OF
-

0
=
=
=

-
=) L]
w15 | S
=

Events/0.05
[%,]
=3

5150
e L
w

e
=
=

1256

100 | 300 [

750
200

50

100 |
25

Mode OEY=N Signal "D*p" Corr. bkg Uncorr. bkg BSIA\
SF (mf f5g) 2823 EUILEREI - kTl 67%
OF {ﬁfﬁﬂg g) 10078 EEIE Iy 928 1836 Q¥

helicity angle calculated with 7,

low

M. Rozanska - INP WINP2005

26



D> *
Belle B? — DO)-xt* results  hepexio4os106

152M BB partial reconstruction

Lepton tag

E 8t P
== 'rrl} ;_ :l..E["] E (E #* E+|_ 1.5 =) oz %"1.5 C
0 gt Oy B ** 1 e <L
8 50 E 2 ' 1 0 E 1[
I €300 £ 7 : o { =
E 40 3 ﬂ-; [ } [ -0z * H < C
w :m- mzﬂ{'_‘ p f s 351 s 0os of 05t
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0k . 100 0f 0

|j—I]II! 0.15-01-0.050 0.0501 01502 I|]—'I}.E—IZI.15—[L1—[?.1]5 0 0050104502 " 5 0 5'
Azlem Azlem | '

E51}[]:_ g g 70 - T s 1
=k C-D ﬁ Tl:-l-{- = 60 C-LE:‘ ” E+|+ -0.2-0.15-0,1-0.05 0 0.05 0.1 0.15 0.2 -0.2-0.15-0,1-0.05 0 005[?1[?151]2
© 40 LLE ) 0 50 | — + Azilem Azfem
L f hij . ASF — Ny —p— — Nyt o+ AOF _ Nyt p— —Np—pr
o g Eor Wty =R = e
=00 & \ > 30 | II -
o ,*' Y |

- S*=+0.0350.041+0.018

~0.2-0.15-0.1-0.05 0 0.05 0.1 0.15 0.2 ~0.2-0.15-0.1-0.05 0 0.05 0.1 0.15 0.2
Awlam Awlmm

2823 (67%) Same Flavour (mixed) S=+0.025 +0.041+0.018
10078 (64%) Opposite Flavour (unmixed)
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Events/(0.24 ps)

B —» DO)-r*

hep-ex/0504035

800}

600F

200F

400

150

100

232M BB
Lepton tag
(a) .

(D)

partial reconstruction |

F(e)

Kaon tag

18705 (64%) , lepton tag
70584 (31%), Kaon tag

E-) Ol 71— LeptOn tag_
< - :
0.05[- + (a) E
/\m :
OF T
(JJJSEi __%__ L j
0 0.1
° Kaon ta
R (b) -
O.OSW
] TH :
-0.05F _
-0.1 I-ll()l — '_'5' et (') P ——— 5' R .1|0.
A t (ps)

2rsin(2 B+ 7)cosS = —-0.034+0.014+0.009
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Asymmetry parameters in B — DUr(p)

BABAR (partially reco.)

—0.034 +£0.014 £0.009

BABAR (fully reco.)

—0.049 £0.031+0.020
a* Belle (partially reco.)

T -0.030+0.028+0.018
Belle (fully reco.)
0.060 +£0.040+0.019
Average
—0.027 £0.013
BABAR (partially reco.)
-0.019+0.022+0.013
BABAR (fully reco.)
0.044 +0.054+0.033

c * Belle (partially reco.)

T —-0.005+0.028+0.018
Belle (fully reco.)
0.049+£0.040£0.019
Average
0.001+£0.018
BABAR (fully reco.)
—0.032 £0.031+0.020

a Belle (fully reco.)

T —0.062+0.037 £0.018
Average
—0.045 +£0.027
BABAR (fully reco.)
—0.059 £0.055+£0.033

c Belle (fully reco.)

T —0.025+0.037+£0.018
Average
—0.035+0.035

a BABAR (fully reco.)

P —0.005 +0.044 +0.021

c BABAR (fully reco.) |

— 20

| Moriond 2005

P -0.147 £0.074+0.035 f

] L L L 1 1 L L L | 1 L

-0.3

-0.2 -0.1 0.1

Asymmetry in D*'n(p) decays

03/06/2005

M. Rozanska - INP WINP2005

Other modes can be used,
e.g.. BD S D*:Fﬂilz
BY — D**F gt
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Summary and outlook

»Summary: direct measurements of the 3 angles
of the Unitarity Triangle from B-factories;
¢,/a and ¢,/y consistent with the CKM fits

» Outlook:
=Other relevant decay modes for ¢5/y and 2¢,+d5/23+y
have been observed

=\More data

Good prospects for Super
14 = B-factory ...

03/06/2005 M. Rozanska - INP WINP2005 30



03/06/2005

Backup slides
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outlook

» QOutlook:

=Other relevant decay modes for ¢,/y and 2¢,+¢,/2p+y €.9.:

BO_sD(OK(*)0

B0 —>DC)*KO 7 7

B(B" =+ DYK"n™) = (4.9 % 0.7 gy & 0.55yg) % 107"
B(B" - D"FK7%) = (3.0 £ 0.7gtat £ 0.3gygt) x 107"

Com|\ ]

Extrapolation for ¢,/a

03/06/2005 M. Rézanska - INP WINP2005

both amplitudes are color suppressed, expect r ~ 0.4 I

Br(B" - D°K™) =(3.08 £0.56 + 0.31(sys)) x107° Consistent with old results:
Br(B® — D'K®) = (3.72 +0.65 + 0.37(sys)) x 10~ PRL 90, 141802 (2003)

both amplitudes are color allowed I Time dep.Dalitz plot analysis ‘

08 r
06 |

[
0.4 \

0

]

-

0 :
0 20 40 60 80 100120 140160180

o (degrees)
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Event weighted distributions

S @
S S

wn
—

Weighted Events / 2 MeV/c?

o

> - I -
2200, iSignal
&
§100— :
!
G 'I ] | —0—_I-__+_
-0.1 0 0.1
AE (GeV)
3200
5100r
=
O 1 1 P sl T
-2 0 2
Fisher Discriminant

Weighted Events / (.1
o
o
]
)

5'27....

5.8 5.29
m (GeV/c))

6000 g)

ch bar.

-2

0 2

Fisher Discriminant
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»
f

CPFIT
L == £,)[dA'{f, P+ fi P R (A = ALY+ £ Py R (At = AF )+ P (AY)

Unbinned maximum
7T \

likelihood fit L, =11L,(At,q)

exp(— | At)/z,

P _(At,q;A_,S. )= {1 ziw+q(l 2w)[A__cosAmAt+S__sinAmAt]}
from data
2 fit parameters
Ac + A,
_ eff _
xr (AL, q) Sk, =0,4y, = A, = l_I_ACPAg CICI P (At,q):

p(K 1)z ,~p(K*>r)e _ from sideband

A = ﬂfﬁm 04

3 p(K —>rx )8 +p(K+—>7r

Ac” =-0.109+0.019
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o F= TLR>0.86
S K

S A N

TR B, Ly ool b e b
03 -02 01 0 01 02 03 04 05
AE (GeV)

similar topology to BO—»>n*n™

Validity checks

0}

Events/0.625(ps)
=

—
o
3
T T T T L ——

6
lifetime At {ps)

3, =1.520.04ps

= 7, =1.50£0.07ps

(OF-SF)/(OF+SF)

Am =0.46+0.03ps™"

n Sample

$7 ¢, =1.60%0.04 ps, Am, =0.523+0.028 ps "'

7, =1536+0.014ps,Am, =0.502 + 0.007 ps™

....many other checks

03/06/2005

M. Rozanska - INP WINP2005

35



SYSTEMATICS

L
Sﬁ!‘l: Crﬂﬁ
B-flavor £0.005 £0.0135
identification
Tpy and Am; 10.001 +0.004
PDF parameters | 10.017 10.018
Potential bias $0.013 10.007
SVT alignment 10.010 +0.002
Beam spot 10.010 1+0.010
Tag-side £0.008 +0.023
interference
total 10.027 £0.0335
03/06/2005

B

Ser | A
wrong tag 10.01 10.01
physics param. =0.01 10.01
resolution func 10.04 £0.01
bkg Dt shape =0.01 <0.01
event fraction 10.02 10.04
fit bias 10.01 10.01
vertexing 10.04 +0.03
—0.01
tag side interfere 10.01 +0.02
=0.04
total 10.06 10.00

M. Rozanska - INP WINP2005
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GLW: B*—>DpKO* hep-ex/0408069

DO K- (K-—Kgm) \ Ksp, Ksw, Kgnt® ‘

_[CP+ , Bs, Signal Ragion_| _L_CPe B SignoiRegion | [P B+ SignalRegion | [ CP- B Signal Region |

Babit Peeliminary EabEi Pialimingiy Pakar Pasbminary }
AN
A -
H. ot _12 23 CET

P-
CP+ 344169 Npg=227 108 CP- 15.1£58

L] Rahar Predimirany

| B P

—
A

i
=
T
==
L=

[0 GeVie =
=

i

Ewami= ¢ 0,000 SaVie 7
£ ]
—_———
Evends « { 00048 Ge%o 1)
e

Evemis /[ 2004 Galic
L= ]

ol

T

B*—>DpK™ ‘ Rcp. = 1.73+0.36(stat.) £0.12(syst.) Rgp_= 0.76+0.29(stat.) +0.06(syst.) 9%
Acp, = -.09+0.20(stat.) £0.06(syst.)  Ap_= -.33+0.34(stat.) +0.10(syst.)
(+.15£0.1)(Acp-Acp:)
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GLW: B*—5DcpKUE  hepexioosos:

26 cut on 0.

I:I + + - T Bt%DDKt .|:|. l:l D ] i
Dep, KK 07| Nopy 295415 ——— ID), 5 Kn”| Nop. =T6113
2 .:: r ]
:"‘ : w | B B 9
g . nr:hmlfaﬁr : ;5 : B DI':]PK ﬂiﬂ;‘m
i E X * ] B *D,:P.’T

N - [
.

H' "-.l.._....-' - .-l-l...li.,...'Jil.,.J...'_.
-t 1% - -5 L[] {05 1.1

A B
.15

Hl o . r"-'_"'l s x "'""ll ':tf-rn--'---i--r-r -.--.-..,_..
-0.15 0.1 .05 0 0.05 i1 0135

AR (GeV
AG(HeY) AF (GeV)

B*—>DpK* Rcp. = 0.87+0.14(stat.) £0.06(syst.) Rgp_= 0.80+0.14(stat.) +£0.08(syst.)
214M Acp, = 0.40+0.15(stat.) £0.08(syst.) Aqp_= 0.21£0.17(stat.) £0.07(syst.)
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GLW: B*—> D*Cp K* Belle-CONF-0443

Bi—>D*OCP+Ki ‘ B:—D CP-Ki ‘ Ksp, Kso, Kgmf,Ksn
25 AL L B B 25 ———————r

[ + ] I ]

Q [ ] ) I i

= [ = [ :

o 15 i o 15 - ]

2 of 2 1ol ’ _
c - - L
(] i 7 L

> r > .

s sl | R :

0 :J P s 220 WY BN N 0 : - -—.‘}I"; -“.-1;:“'1- _-.. .| + L + o :

-0.10 0.00 0.10 0.20 -0.10 0.00 0.10 0.20

AE (GeV) AE (GeV)

5.60 4.50 \

B+ _)D;OPKi Rcp. = 1.43£0.28(stat.) £0.06(syst.) Rgp_= 0.94+0.28(stat.) +0.06(syst.)
D*0—>Dpn0 Acp, = -27+0.25(stat.) £0.04(syst.) Ap_= 0.26+0.26(stat.) £0.03(syst.)
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B- RN DOADS[K+ TC'] K- hep-ex/0412025

B*—>D, K"

sup

5 Ape = 88707 £0.1(sys)
| Ry =2.3715£0.1(sps) x 107

Events / 10 MeV

A, =.3077. £0.06(sys)

IR, =3.5"1040.2(sys)x107

4

LA

1 L | "l [ - |{ ‘:"lb'l 1
—yo' Z010 000 070 T 550 -020 —010 000 010 020
AE (GeV) AE (GeV)
First observation

rg< 0.27 (90%CL)
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GLW B* —>DC|:>K+ Belle-CONF-0443

* *
> g B=>DopKE |
= =
= 2
g 2
S c
& z cps = 0.98+0.18(stat.) £0.10(syst.)
i cps+ = 0.0720.14(stat.) £0.06(syst.)
000 000 010 020 010 000 010 020
AE (GeV) AE (GeV)
E £
2 2
5 5 Rop_= 1.290.16(stat) +0.08(syst.)
o L
. LA 1 Acp-=-0..1120.14(stat.) £0.05(syst.)
—0','1.';3 ......0 56 510 0,2-0 =00 000 010 020
AE (GeV) AE (GeV)
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Test sample fit

+ +
BT— Dzt (3425 events) B™— D*7t (642 events)
~0.15 ~ 03] .
2 i 5 [
g 01E E 02}
0.05 ' - 01/
0 ( R SRR ol
I B ] [
0.05¢| NS>V n 01
01} "/, / 02}
015 " LI 0.3 b N e L
015 0.1 -005 0 005 01 0.15 03 02 01 0 01 02 03
Re(r e') Re(r )

r,=0.039+0.021, §,=240+28° r,=0.015+0.042, /.=169+186°
r =0.047+0.018, § =193+24° r =0.086%0.049, § = 280+30°

Expect »~0.01-0.02
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B*—DOKO*, DP—Kntn signals

=i
(=]
(=]

; T T 222_5 Zaaay B 2 T ; T | j | ]
2 276 events 1. DK % 20 69 events ;m'; DK = ]
;% 801 700+16 signal [\ ] E175| 588 signal E

' 15 E
12.5
10 |} 8 ]
7.5 6 ]
; ! )
) z
P I | : ‘: a al | | | s | | L
%.2 015 0.1 005 0 005 0.1 015 0.2 %2 015 0.1 005 0 005 0.1 015 0.2 -0.20.150.10.05 0 0.050.10.150.2
AE (GeV) AE [GeV) AE (GeV)
~ ———— 60 Fr—————T————— |
S50 2 DK > o )
- [l 0 MO0k + e

3 _ ; D*[Dn°1K D*[DWK |

2 282420 signal 40 - _ 30 sa+8sianal |

S 100 | e 90+11 signal +o signa

&
=
D
>

Ll

2 5.25
m,. (GeV/c?) m.. (GeV/c?)

m,. (GeV/c?)
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D> *
Belle B? — DO)-x* results

Hep-ex/0308048

152M BB Dr @ exclusive reconstruction D*n

aw P : 55_140 B :
L _— L -t -
3 1 3120 = B'=Dm 120D B'-D7"
c 12 ™ Sq00F L— = L
@ oMV glo0
> 10 > [ 9
w sk waor w aok
60 £ L

GF : 60

af 41]5 40

2- 20? 20F

G P T i, L i | g,
'1 1:—|15 -0 -5 0 5 10 15 111'5' A0 -5 0 5 10 15
At{ps}) At(ps)
314\[? g1ﬁ: w 16
E a L=}

F120F L 7 ::5 1= =D
Eﬂ]ﬂ— ‘E 11]2 512-
o sof i a 10¢

GOF 5t B

B 6f

a0 " 4f

20F 25 + n 2F

0 {I: L et 100 () lownsasn frirer s T i 0 ..*l.....—-r-—.....l..- L

-5 -10 -5 0 5 10 15 -5 10 -5 0 b 10 15 -15 -10 -5 0 E A0 15 -5 -0 -5 0 5 10 1%

At(ps) At{ps}) At(ps) At(ps)

ST =40.087 £0.054 £0.018 S~ = +0.037 £0.052+0.018 ST =-0.109+0.057 £0.019 S~ =-0.01140.057 £0.019

7763 events. puritv 96%
DY . K-zt
D*t — D’z pO . K—g+n®

DO . K—atata—
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9351 events, purity 91%
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Babar B? — DO n*/p* results nepexosozoso

"110M BB

exclusive reconstruction
abc parametrization o
a = 2rsin(28 + ) cos § ) N4
b = 20" 5in(26 + ) cos &
c = 2cos(28 + v)(rsind — r’sin §’) £

0.6 ps

Simultaneous fit to all decay modes and
tagging categories

2rP7 sin(28 + v) cos 6P = —0.032 £ 0.031 &+ 0.020'

Entries

2rP™ cos(28 + ) sin YT = —0.059 £ 0.055 4+ 0.033 £

27 sin(28 + ) cos 37T = —0.049 £ 0.031 & 0.020

2r7"" cos(28 + ) sin 6P" = 40.044 + 0.054 + 0.033 _ | |
2rP?sin(23 + ) cos 6P = —0.005 £ 0.044 + 0.021  D*rT (alltag)  7611£97  91%
2rP% cos(203 + ) sind”? = —0.147 £ 0.074 £ 0.035  D*57 (alltag)  T068ES9  95%

D=p% (alltag)  4400£79  88%
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SU(3) flavor symmetry:

03/06/2005

Br(B" D" z")

o \/Br(B°—>D:+7r) D' tan QC — OOIS:L
Dr f .

D

N

ol AE
O 0.9
1 0.8F
™ 0.7E
0.6
0.5
0.4
b NN/
0.2
0‘1: PSP T S S P R R e A s S

% 0.102 030405 06070809 1
|sin(2p +Y)|

kbl R Tt AR AL LALL T e

M. Rozanska - INP WINP2005
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A
% —
Lepton tag S
5 E
-]
S
S
P
=
g =
Kaon tag i

P8 1827783 1.84 185 1.86 1.87 1.88
m_.__(GeV/c’)

Continuum

peaking BB

Combinatoric BB

D*p
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