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@ Measurements of y using B*—D("K)*

> GLW Method
> ADS Method
> DO Dalitz Method (GGSZ)

@ Measurements of sin(2p+y) using BO—D™)* g7/ p*

@ Outlook

Max Baak Beauty 2005, Assisi 2



v in the Unitarity Triangle

Expect vy = (60 + 6)° from SM fit to:
sin2B, |V /V |, Amy, Am,, g — —<—

» Most challenging angle to measure
experimentally:

= Low branching fractions
= Low reconstruction efficiencies
= Small interferences

» The only solution with v is statistics
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y from B- — D) K-

e  Access y via interference between B-— D)0 K- and B-— D0 K-,

Color-allowed e B Color-suppressed
b— ¢ amplitude s b A(B‘ — DK~ ) b—> u amplitude
Vus* K Iy =
Ay A(B"— DK™
b W= b
\ C : : ngik
> > amplitude ratio rg |\ :
B~ Veo DO = f relative weak phase y BT
& = and strong phase &,/ ‘ =
u u
e  Reconstruct D in final state f accessible both to D° and D.
e  Will discuss 3 methods with different final states f in this talk:
GLW Gronau — London — Wyler B — DK™, D°-> CP eigenstate
; . i1 ‘5)0 A So
ADS Atwood — Dunietz — Soni B->D"'K™ | — Kz

3. GGSZ  Giri - Grossman — Soffer — Zupan B~ —» D™°K®" | B° 5 K. z'n
Belle collaboration

F(B‘ N DK‘)—F(B+ N DK*)
F(B‘ N DK—)+F(B+ N DK+)

Critical parameter r ~ 0.1
for sensitivity to y !

Acp =

o I siny

e In order to determine rg, v, 85 simultaneously, need to measure as many D(")° modes as possible.
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Preface: Analysis Techniques

1. B-meson identification

2. Combinatoric e*e~ — qqg bkg suppression

£ £1600
mES = \/Et?eam — pé L‘%l()()()l— DK signal E EI-I-OOE Eé D’K background
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b SRET | Event topological variables combined in
Syl T E e e s Neural Network or Fisher discriminant

BaBar |
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Max Baak

2.5% B A 305 Nl s

plGeVic)

Excellent
separation
between 1.5
and 4 GeV/c

4. Time-dependent measurements (only B/B?)

tag side

. o*%%

° & \ )

B 3 0%y,
[}

i ¢ ‘
¥ Az=(pyc)t \\A

L lepton
Coherent B°B° production from Y(4S)
boost By = 0.55/0.42 allows At measurement
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GLW Method

e Reconstruct D meson in CP-eigenstates (accessible to D° and D?)
e Theoretically very clean (* ") to determine y
o Relatively large BFs (10), small CP asymmetry

CP even modes: KtK-, n*tm
CP odd modes: Ksn?, Kso, Ksd, Kon

I[(B™— Dgp.K™)-T(B" — Dgp . K*) 42, sin ysin S,

Abpi_F(B—>DCPiK)+F(B+—>DCPiK+)_ Rep.
RDCPJ_r 5
Reps =——=—=1+15 £2r; cos y cos Jg

R
Phys. Lett. B253, 483 (1991); Phys. Lett. B265, 172 (1991); Phys. Lett. B557, 198 (2003)

— 3 Independent measurements (A,R, = -AR)) and 3 unknowns (rg, v, dg)

[(B”—> Dep.K™)+T(B" - DepK*) RDO_r(B-—>D°K-)+r(B+—>5°K+)
[(B" = Dep,7 )+T(B" > Dz’ ) (B > Dz )+I(B" > D7)
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GLW Method Results

DS > KK, z7 DS — K 7 PRL92,202002, 214M BB
405 . ‘ —" 1 95+ 15 events o % ‘ — T T T T T T T T
- m L B ]
- BABAR - > 25— 76% 13 events BABAR -
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GLW Results Combined

DO, K™ BaBar PRL92,202002,214M BB | Belle B-CONF-0443,275M BB | Average (HFAG)
Rep* 0.87 £ 0.14 % 0.06 0.98 + 0.18 % 0.10 0.91 + 0.12
Rep™ 0.80 + 0.14 % 0.08 1.29 + 0.16 + 0.08 1.02 + 0.12
At +0.40 % 0.15 + 0.08 +0.07 + 0.14 % 0.06 +0.22 + 0.11
A +0.21 % 0.17 % 0.07 ~0.11 % 0.14 + 0.05 +0.02 + 0.12
D*0,, K- | BaBar PRD71,031102, 123 M BB |Belle B-CONF-0443,275M BB | Average (HFAG)
(D*>D0,n0)

Rep* +1.06 & 0.26 * 010 1.43 % 0.28 + 0.06 1.24 % 0.20
Rep™ 0.94 + 0.28 % 0.06 0.94 + 0.29
At 0.10  0.23 +0.03 ~0.27 % 0.25 + 0.04 ~0.18 % 0.17
A +0.26 + 0.26
DO, K*- BaBar hep-ex/0408069, 227M BB Average (HFAG)
(K¥ = Kr)

Rep* 1.77 + 0.37 % 0.12 k VY 1.77 % 0.39
Rep 0.76 % 0.29 + 0.06 * 2% ) [Bale—Trep=ex/0307074, 96M BB 0.76 * 030
At ~0.09 % 0.20 + 0.06 ~0.02 % 0.33 + 0.07 -0.07 % 0.18
Acp™ —0.33 £ 0.34 + 0.10 £15:010) ) 0.19 + 0.50 % 0.04 -0.16 £ 0.29
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ADS Method

e Reconstruct D in final state Kx - small BF (10-6) Phys. Rev. Lett. 78, 3257 (1997)

suppressed favored
B~ — DK : B-— DK~
interference
favored suppressed

* Amplitude: A(B‘ LEa K‘) o res e 41 e

PDG, Phys.Lett, BS92, 1 (2004)
A(D°—> K'z")
A(D°—> K 77)

© Amplitudes comparable in size — large CP violation
A(B——>K—5°[—> sz—])2 r(D’—>K'z)
A(B——>K—D°[—> Kﬂ]) r(D'—>K'z)

[10.060+0.003

. 2
—_ Vu chs

. ~1
Vcqus

: D decay strong phase unknown.
Scan over all values. /

e Count B candidates with opposite sign kaons!

2 observables A = (B [K ]E ) (B+ _{K_ﬂ] K+) _ 260 Sin7Sin(5B —50)

p f(6 o [<r JpT(E oK <) R
3 unknowns: K N . B
B/ ¥/ Og ( [ L )+F(B [K i ]K ):rB2+r§+2rBrDcosycos(5B+5D)

o §
J | e T S [ K e (B s [Kor K
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ADS Method Results [B" - D,

% 8- (]  BiBa i B )
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ADS Method Results [B" - Dg.h’

o 007®_ 005 01 015 02 025 03
<D( Sk AL LI LI L LRI LRI - -I(ﬂ
o f ns5 o
0.06 | i
227 M BB hep-ex/0408028 : 20 * D
005 F Belle (90% CL) 175 @
Bt— DOK* - ¢ BELLE
& +0.011 b 15 z
Raps = 0013 00 | 004 < |275M BB PRL 94,091601
" . 2.0
" BaBar (90% CL)&% R :
} CIDE 2 ar( 0 Li-:-l" .rl: 1 i i ID B+% DOK+
: - ] | Raps = 0.023 *9916 & 0,001
0.02 1.3
DK: rg < 0.23 -
X 2 2 -
DK rg” <(0.16)7) oa s | DK ry;<0.27
@ 90% C.L. 1 @ 90% C.L.
[ & il L1 L1 I 1 L1 1 I I 1 I'I I L1 I-
00005 o1 013 02 03 03
e

The smallness of r; makes
the extraction of y with
GLW/ADS difficult!
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GGSZ Method

Phys. Rev. D68, 054018 (2003)

Color-allowed . Color-suppressed K

b—s ¢ amplitude e b— u amplitude U E 3
’ Vus@_ ; DO Tl:Jr
S
W Zoslamhaa sl it D R A P b O T
‘e >~ Al Ks interference V.
B~ Vi DY < ot B- u K-
< <

u T u

» Reconstruct D in final state: K;n*n~ (not a CP-eigenstate)

» Employs K-K mixing (“'cheap” decay-mode: high BF ~2.2x105)

» Final state accessible through many intermediate non-CP states.
Need Dalitz analysis to separate resonance interferences!

Max Baak Beauty 2005, Assisi 12



e D decay amplitude f consists of sum of many resonances (more on next slide).

e Amplitude f parameterized in terms of Dalitz variables m_ 2 and m_

u u

o —_— 2 2
s W :? d W d m+ = Ko
DO o Kg DO o > Ky m>=m’ _
>t « »s e Ks7
u u
D’ »Kz'z™ [ f(mf,mf) D’ > K,z'z™ [ f(mf,mi)

e Decay rates I" of B* and B- written as:

2
s af .

oo b b by Lo le v o alay MEFIEEN B S
15 2 25 3 m’, 05 1 15 2 25 3 it

%(mf,mf) f(m2,m;)

I A
0.5

Simultaneous fit to D — K¢ n*n~ Dalitz planes of B+ and B~ to extract rg, v, and &




DY - K. n* = Dalitz Model

e To extract ry and y need high-precision D decay model f(m,?2, m_2)
e Obtain f(m,?, m_2) using fit to “tagged” D% sample:
= Use large D*+— DO+ sample. Charge of the pion gives flavor of D.

Isobar formalism, no D mixing, no CPV in D decays

D**—> DOr*

, 81.5k events from 91 fb-1, purity 97%

2
8

hep ex/0504039‘

Resonance Amplitude Phase (deg) Fit fraction
K*(892) 1.781 £ 0.018 131.0£0.82  0.586
Kﬂ[ld?ﬁj 2.447 £ 0.076 — 83425 0.083
K3 (1430) 1054+ 0.056 —543+26 0.027
K*(1410) 0.515 £ 0.087 154 + 20 0.004
K*(1680) 0.89 £ 0.30 — 1394 14 0.003

p(770) 1 (fixed) 0 (fixed) 0.224
w(782) 0.0391 £0.0016  115.3+£2.5 0.006
fo(980) 0.4817+£0.012 -141.8+22 0.061
£0(1370) 2254030 1132437 0032
f2(1270) 0.922+0.041 —-21.3+31 0.030
p(1450) 0.516 + 0.092 38 + 13 0.002

Non Resonant  3.53 4+ 0.44 127.6 £ 6.4 0.073

BABAR _
2 = 3824/ .

K*(892)

o
8

Events / { 0.028 GeV %¢.)

E.K.*(.S?) .
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1 non-resonant component
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U
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DY - K. n* = Dalitz Model

hep-ex/0411049
e Belle: indentical approach P )

e Include two more DCS resonances: K*+(1410) =-, K**(1680)r (D

e 13 resonances-,_ 1 non-resonant component BELLE

' D**—» D'+, 186.9K events, purity 97%
Intermediate state Amplitude Phase (°) | Fit fraction E wool K”i(gglz) | E ey | | -
g 1400 % 3000
Kp° 1.0 (fixed) 0 (fixed) 216% | § o -
KSCO 0.0310+0.0010113.4+1.9 0.4% 1000 | { ] so00 |-
K.f(980 0.3944+0.006 | 207+3 4.9% 800 | : ol
600 | # AR
K. f,(1270 1.32+0.04 34842 15% s00} 1™
K f,(1370) 1.25+0.10 69 +8 1.1% 200} : sor
KSp0(1450) 0.89£0.07 1+6 0.4% % o5 1 15 2 25 3 % o5 1 15 2 25 3
+ 1.6214+0.010 |131.74+0.5 m,? (GeV?/c?) m_2 (GeV?/c?)
4 - - - - - ~ 3 T T Y r
% 4500 t)
0.22+0.04 120 + 14 . 0%(770) % y
£ 5
2.15+0.04 | 348.7+ 1.1 E ;‘2 b 12954371106
2500 | £ E _
1.114+0.03 |320.5+1.8| 2. 2000 | “I @ =2.307%,
1500 . T
2.3440.26 110+5 . rooop i,
500 us L kgt
no n-resonant 00 0:5 ‘; 1;5 é _2:5 . _3 [I_I5 1 1I5 é 2!5 . 73
m_2 (GeV?/c*) m,2 (GeV?/c*)
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CA: Cabibbo Allowed
DCS: Doubly-Cabibbo Suppressed
CS: Color Suppressed

Sensitivity to y (MC)
y=75°, 6=180°, r;=0.125

d?In L/d%y

L

m 2 (GeV-/c")
=
L

| T T T | T T T T |

DCS: Ko(1430)"* 1 +—sp

: CA: DO—)K(892)*'7T+BABA R
N 45

1.5

0.5

DO

[a—
T T T T I I T T T | T T T T I T T T T

S0

preliminary

CS: DO—>K<p%(770)

DCS: D%—K(892)* n-

CA: K,(1430)™* n-

ﬂ | | 1 1 | | | | 1 I 1 | | | | | 1 1 | | | 1 | 1 ] | | 1 | ]

=

Max Baak
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0.5

Belle B—>DK with D— Kqttn-

275M BB
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The two plots would be the same without CP violation. Are they?

Max Baak
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BaBar GGSZ Method Results 5%

hep-ex/0504039

———— &) —
: ©® |DK D*(D°1O)K | | 40} D*O(D%)K
Mode Signal 3 150 ﬁ (D) , (D)
(events) § 4oL | 30!
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Belle GGSZ Method Results 52 k.-

hep-ex/0411049

: 3' I I I : 3 :""l""l"'I""I""I"": 12_"'|""I"'l""I""I'
s (5% B - DK s (VY B - DK | 14} Bt > DK* { |
I B T e 12} 179
S ] 2L 1 10}
T L 15 2, Sl . 8
: . L S
; % ".-‘.' .1 % S 6
J e we oo, T 3
0.5 Py ..- 05 "".'o e 4
] ! r f 2 -
B*>D'K'| 3 ["% B DK | % O 05T 5z 25 3
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15 ’ I - thick black line: with interference
YRS ) ' » - thin grey line: without interference
05| . v O 05} - .:. 1 —
,\3 H's BELLE:275M BB
i.0-7 B'>DK™| 3.1°. B DK
E ) Mode Signal (events) | Bkg.frac. (%)
N B+ DK~ 209 + 16 25 £+ 2
A4 _ A | |B*>D*K" 58 + 8 13+2
5 T I B I - U 36 £ 7 27 £ 5
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Frequentist CLs

hep-ex/0504039

Frequentist, CLs

DK rg =
58 T

5 () T ke g
58* ras

y= (70231
stat.

Max Baak

preliminary

0.118 = 0.079 = 0.034
(104 £ 45 317 16 y9
0.169 + 0.096 o5 “ooas

(296 +41 5 £15)°
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hep-ex/0411049
hep-ex/0504013

BELLE:275M BB

s = 0.21 £0.08 +£0.03 + 0.04
On e O B Ao Re =W Wi R

4 = (64£19+13+£11)°

g = 0.12 016 +£ 0.02 £ 0.04

DK™

ro(K?) = 0.25 %17 +0.09 +0.04 £0.08

-0.11
O = (321 £57+11+£21)°

= (75£57£11x11)

0a(K*) = (353 £35+8 +£21 449 )°®
/4 = (112 £35+9 £11 +8)°¢

Combined result of DK and D*K:

it (2t Sl U el 6 ) P

stat. syst.  Dalitz

DK

rs[D”]

results:

rs[K™]
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Max Baak ) Possible bias caused by a contribution from non-resonant B-— DKqn™.
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8 =™ World Average
0.07 I:I. - 1}?:? - .I:I[l. - F'-Il:': - .D' 0.25 0.3 [ no improved constraint when adding y from CKM fit ]
) : . R A B T ]
() s
< [ o 121 1 B"—=DK .
° 0.06 | 25 : % B* - D*K WA 1
: i Frequentist CLs /3
005 - :
_ —
| o
0.04 | .
0.03 |
0.02 T _ -
0 0.05 0.1 0.15 0.2 0.25
()
0.01 "B
; e Using GLW, ADS, GGSZ results
1}""'1"""""" - _ _
0 0.05 0.1 0.13 0.2 0.25 03 = ool Bayesian CLs @ UTf,-fl
rg [B—>DK] g
> B 68% I 95%
» BaBar ADS limit pushing 3
rg down. S s
o
> Belle Dalitz value (0.21) 8| 0.10+0.04 | 0.09:0.04
rEIatlvely |arge' T I YN Y R T R 0.2 o Tos os 1
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CP violation in B - DO r/p

> CP violation through BO-BO mixing and interference of amplitudes:

d h+ Suppressed amplitude d (%))
Favored amplitude through D
b — u transition : —
u S
: C S

b : u,c,t b .
¢ (%)_ ® &/ ® >
B° D B, ¢ ¢ [B" h
— —
d u,c,t d

Vcb VuZI — A VuchZ e-

® CP violation proportional to ratio r of amplitudes
= Small: r ~ |V*,V4/ ViV gl = 0.020
© Large BF’s, at level of 1%

Strong phase
difference

© No penguin pollution — theoretically clean CKM Unitarity Triangle

Vie Vio
A

> Relative weak phase y from b—u transition

Y

> Relative strong phase & (0,0) (1,0)
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sin(2B+y) from B® — D) n/p

e Time evolution for B® decays and B° decays (R, ;) to D®nr/p:

f(BY(At) — DW= 7)) = Nexp 1121 + C cos(AmAt) — (—)-S_sin(AmAt)}
N exp 181 11 — C cos(AmAt) — (=)ES, sin(AmAt)}

f(BY(At) — D7)

f{Eﬂ{At) — DY) = Nexp T2 {1+ C cos(AmAtL) + (=)= S, sin(AmAt)}

f{Eﬂ{At) — DW=ty = Nexp T1A {1 — C cos(AmAL) + (=) S_sin(AmAt)}
1 — ?"2* 27 («

== T%; ~ 1 Si =< +fr% | sin(28 + 7y % 8(y)) ~ [~0.04,0.04]

e CP asymmetry: small sine terms
— Need S, and S_ together to give (23+y) and &

e From DU)n/p sine coefficients, 4 ambiguities in (2p+y)
— Express result as |sin(2p+y)|

e SM: sin(2B+y) ~ 1 Factorization theory: 6 is small
Max Baak Beauty 2005, Assisi
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sin(2p+y) Caveat: determination of r

e Simultaneous determination of sin(2B+y) and 7«, from time-evolution not
possible with current statistics — need 7, as external inputs !
[111. Dunietz, Phys. Lett. B 427, 179 (1998)

e Estimate 7 from B® — D("*n"/p~ using SU(3) symmetry 1]

g (%) a (%)
VCSO<DS + ﬁm Vea '<D +
o C ids C
b 1 b i

¥ 2 2 -~ D
B ¥ V—CS ~20 B 7Z
d od d
Usir B(B® — DY =) | Vial fpe Inputs used in CKMFitter/ UTFit :
® F T N |:'>
I T B(BY — D®=nt) |Ves| [ r(Dr) = 0.019 + 0.004

r(D*z) = 0.015 £ 0.006
: r(Dp) = 0.003 = 0.006
We add 30% theoretical errors to account for:

e Unknown SU(3) breaking uncertainty
e Missing W-exchange diagrams in calculation
¢ Missing rescattering diagrams

(Can be estimated with B>—»D_(")*K") no theoretical errors included

Max Baak Beauty 2005, Assisi [21 f, : decay constants 25




‘ BABAR: 227M BB I

D* partial reconstruction: =
Daota ec:) structio N(Botags)—N(BOtags)
B —>D ACP - 0 50
L_ N(B tags)+N(B tags)
D7)
L o Ol 17— [N |
X < f lepton tags
0.05F -
—— | + e
- High statistics! e \+ ‘!’ -
- Large backgrounds -
-0.05F —t .
B - D'm preliminary -
a-: i 0170 5 0 5 10
3‘,2“” epton tags At (ps)
ré 2000 peaking D*p Ej 01 I I I I
g combinatoric BB < kaon tags
= 1800 ——— 0.05F N + 7
n other peaking
= : e T
3 1000 continuum 0__ +++ + H —
500 0.05F -
0.|.|.|.|.I.. i J | S IR S E RSN I
181 182 183 184 1.8 186 1.87 ;.33 10 -5 0 5 10
M, .. (GeVieT) At [ps)
18710 % 270 lepton tags

70580 + 660 kaon tags
Max Baak
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Using a,b,c parametrization:

a = 2rsin(28 + ) cos §

b = 2r'sin(23 + ) cos ¢’
c=2cos(28+v)(rsind —r'sind’)

Tag side interference: PRD68, 034010

r’, 8" are the ratio and phase
difference between the b—u
and b—c amplitudes in the B,

decay. r'=0 in lepton tags. ’

hep-ex/0504035
—0.042+0.019+0.010

preliminary

lep

a

D'm

as. = —0.025+0.020+0.013
by, = -0.004+0.010+0.010
c.. = —0.002+0.020+0.015




Belle: Inclusive B® —» D* rt

BELLE: 152M BB

Belle: only uses lepton tags
(no tag-side interference)

300

200

100 -

cos Bhel

Mode Data
SF (m; (g) 2823
OF (wfftag) 10078

D*p Corr. bkg
311

Signal
1908

6414 = 777

928

8322 signal lepton tags

2r° sin (28 + ) cos 6”7 = ~0.030£0.028 £ 0.018

2r°7 cos(28+y)sin 5°7 = —0.005+0.028 £ 0.018

Max Baak
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BaBar: Exclusive B — D& r/p

‘ BABAR: 110M BB I

e Exclusive reconstruction of channels:

- B> Dtn+
- B> D%+
- B> D*p*

- Full reco.: ~10x less efficient; far lower backgrounds
- Same sensitivity to sin(2p+y) as inclusive approach

Sample Yields Purity

Fully Reconstructed (110 M BRB)

D*r* (all tag) 7611 £ 97 91%

D77 (all tag) 7068 4+ 89 95%

D=pT (all tag) 4400 £ 79 88%
hep-ex/0408059 preliminary
2r% sin (28 +7)cos° = —0.032+0.031+0.020
2r°" cos(2B+y)sind”" = -0.059+0.055+0.055
2r°7sin(28+7)cos6°" = —0.049+0.031+0.020
2r°7cos(2f+y)sins° " = +0.044+0.054+0.033
2r*sin(2B+y)cos6”” = —0.005+0.044£0.021
2r* cos(2B+y)siné™” = —0.147£0.074+0.035

Max Baak

Entries / 0.6 ps

Entries/ 1.2 ps

Entries/ 0.6 ps

Entries /1.2 ps

Beauty 2005, Assisi
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1 (b)

rec

=D 1

10 0 -10 0
lepton tags At (ps)
B T T T *'_ '+ T T T T T —IO—— T T :I:I_|_ T T IO—
Brec:D T tag:B Brec_D T tag:B |




Belle: Exclusive B® —» D®) ¢

D
D

e Exclusive reconstruction of channels:
- B> Dtr*
- B> D*xf

e Uses B — D*lv as control sample for
tag-side interference

Decay mode Candidates Selected(*) Purity
B — Dr 9711 9351 91%
B — D*n 8140 7763 96%
2r°sin (28 +y)cos 6> = —0.062+0.037+0.018
2r® cos(2+y)sin6°* = —0.025+0.037+0.018
2r°7sin (2 +y)cos°" = +0.060+0.040+0.019
2r°7 cos (24 +7)sind°* = +0.049+0.040+0.019

Max Baak *) After tagging and vertexing Beauty 2005, As
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Max Baak

HFAG Averages:

-0.034+0.014£0.009

BABAR (fully reco.)
—0.049+0.031+0.020

a * Belle (partially reco.)
L -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.)

s —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.)

n -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.)
P —0.147+ 0.0‘7'4i0.035

BABAR (partially reco.)

—s—
| = | Moriond 2005
|

-0.4 -0.3

| i
02 0.1 0 0.1

Asymmetry in D(*)n(p) decays

Beauty 2005, Assisi
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Combined Limit on |sin(23+y)]

www.utfit.org
> 1= 12—
‘» 68% 95% &
o 10—
w -
© [
> 04 08—
S 08
(1] [
'g 0.4:—
o o
0.2 02—
oF
\/ C|UTris
L . ) (e 02— A ey /(| TR
-100 0 100 A 05 0 0.5 1 _
2B+Y[°] _""I""I""""I""I""I""I""IIlp ]
- Eem - D' xw*  Partial. +fully rec. ]
: . ) 1.2 - Tokmzo058 ... D**'x* [ Combined ]
Combined limit on |sin(2p+y)] : -
Assuming 30% error on r™) for SU(3)
breaking: S
|

CKMFitter: |sin(2p+y)| > 0.53 @ 68% C.L.
UTFit: |sin(2B+y)| > 0.74 @ 68% C.L.

WA

O_ 11 IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
0 01 02 03 04 05 06 07 08 09 1
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Outlook

Many approaches to measure y have been - GIE ... DYKGLW . ADS ]
InveStIgatEd by BaBal’ and Be”e. 1.2 :— CKA:’ItEtO%g _____ D(*)K Dalitz - Combined_:
I — |sin(2B+y)|  +e- CKMfit |
GLW and ADS methods don't provide strong ' 3%
constraints on y when considered alone. Current o osl : b
experimental results favour small values of rg. A
GGSZ results are promising! T 06 .
GLW+ADS+GGSZ: T b
CKMFitter: v = [ 63 *131°+ nn 02l s et
UTFit: y=[64+18]°+ nx N e
OO 20 40 60 80 100 120 140 160 180
sin(2B+y) from D®Mx/p: Using GLW. ADS. GGSZ resul de
CKMFitter:  |sin(2B+y)| > 0.53 @ 68% C.L. sing GLW, ADS, G652 resdlts (4e9)
UTFit: |sin(2B+y)| > 0.74 @ 68% C.L. 0.001

GLW+ADS+GGSZ+sin(2B+y):
CKMFitter: v = [ 70 *12 ]°+ nn

%o CL)

All results are in good agreement with the global
CKMfit (y = [ 60 + 6 ]°)

Probability density
.<

All decay modes can use lots more statistics!
High statistics expected in next years may allow |
BaBar and Belle to measure y to < 10°. =100 0 100

Max Baak Beauty 2005, Assisi 'Y[O] 32




BACKUP.




BaBar: Removing the Imaginary (?) o
o T T ] T T T T T T T E{Xm_"'l""l""l_ﬂ AL S T L
8 ) - S ko)
Esmn_ B .E]ﬂm_ .
5 2 @
6000 = 1ooo|-§  # —
4000/ )
.J' 500] .
20001 k .
O | o . L Ot 0 L v Ly
1 2, 3 1 2, .3 0 05 1 15, 2
m? (GeV'/c’) m2 (GeV /c*) m2,_ (GeV-/c")
This model is clearly a bad fit to the tagged D° sample The o is seen by BES :
L (O
From an adaptative binned y? fit on the tagged sample : éfﬁ'ﬂﬂ
y°= 3824/(3054-32) ~1.27 standard fit é;m
v ~ 4000/(3054-32)~ 1.35 fit with changes in the other parameters

v°= 4757/(3054-32) ~1.57 fit without &

YT
i M(z'T) (GeV/c')
O La Thuile talk from G. Li BES

4

collaboration B—o>J/WYonrr



Experimental

DK+ DK+ DK**
Source Ar [AQ; °) Ao ()| Ar [AQ; (°) Ao ()| Ar [A@; (°)| Ao ()
Background shape 0.027| 5.7 4.1 |0.014| 31 53 [0.093| 44 3.5
Background fraction |0.006| 0.2 1.0 |10.005, 0.7 1.4 |0.006, 0.6 1.5
Efficiency shape 0.012 4.9 2.4 10.002 3.5 1.0 [0.002| 4.8 2.3
Momentum resolution | 0.002 | 0.3 0.3 |0.002| 1.7 1.4 |0.001 0.2 0.1
Control sample bias | 0.004 | 10.2 10.2 |0.004| 9.9 99 |0.003| 6.8 6.8
Total 0.03 13 11 0.02 11 11 0.093 9.4 8.1
DO — Kt Model
Fit model Ar |A@, (°)| A0 (°) | Estimated at r = 0.13
F,=F,—=1 0.01| 3.1 3.3 | For larger r, errors get smaller
['(¢*) = const 0.02| 4.7 9.0 | Narrow resonances:
Narrow resonances plus hon-resonance term | 0.04 | 11 21 | K*(892)%, p. f°(980)
Total 0.04 11 21
Non-resonant DK .7t (only for DK**
sTe ( Ab:ﬂ 6. T ) A5 Non-resonant DK 7 can contribute to ¢,
3 5 5 .
non-resonant DK, | 0.08 3 49 but with different » and 0 in general

Max Baak
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B> D"n* time-dependent evolution

a) unmixed

b) mixed

/ /" BO \
With b—u BO( ) Flavor . Eo(t) Flavor -
transition Initial \eigenstate D n it \eigenstate D™
nitia
state state
a (D", At)=Le ™ [1+ Ccos(Am,At) + S sin(Am,At)]
y  f . (D", Aty =Le ™ [1-Ccos(Am,At) - S sin(Am,At)]
2.0 a) unmixed B D n*
- pure cosine: r = 0 e CP asymmetry: small
1.0 | - plus sine term, r=0.1, 6=0 dditi .
5 the expected Sin(2p+y) = 1 additional sine term
size in data
ED Byrribred e Smallness of amplitude
- ratio r greatly reduces
= sensitivity to sin(2p+y)
x\ ﬁ\

At (ps)

& 10
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o(y) Dependency on rg

» BaBar and Belle show quite different sensitivities to vy

» Both find quite different values for r; (BaBar: ~0.12, Belle: ~0.21)

g 70

=0

E

- Gl

=

50

.

)

n 40
Sl
20

| ()

)

)

K

|IIII|IEI | | | 11 1 1 | ] 1 1 1 | I | |I

Comparing only results of B—~DK

L
Toy MC Studies B4B4R

preliminary

Sensitivity to y very dependent
on critical parameter r; (~0.1)!

(.05

(.1 (.15 0.2 (1.25 (.3
rg [DK]

> Different sensitivity to y caused by dependency on r;.

Max Baak
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