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210 fb-t

Preliminary

Absolute Branching Fraction of D°=>K- n*

Motivation:

* Need to normalize other B(D): (semi)leptonic for
V., fp measurements
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[ B(DO—K-1*)

Step 1

Partial reconstruction: M,? = (Epeam Ep<E,)* - (Pp+P,)*
B v, (0 =pe) When M, 2 peaks near to zero
,,,,,,,,,, <— Request for selection l

x 102 B o, D*t ¢v (4 = p,e)

L» DOTI'S'"

\ 2.2M Events

3000 " mmml Other Peaking
| =3 BB combinatorial
- EEE continuum

Entries /0.2 (Ge\!2 /c4)

1000
500 .
-10 -8 -6 -4 -2 0 2
2 2, 4
M y (GeV /)
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[ B(DO—K-1*)

6000 [T T T T
Step 2 5000'_ b Exclusive sample _ Signal: 33810 + 290
.......... | 5 | e data _
Exclusive: D*+ - DO+ 3 4000F '+ O peaking -
,,,,,,,,,,,, V E I ’ g Cabibbo-
...................... 4 S 3000 . suppressed .
....................... K LY E’: - m Combinatorial
............. ‘ E 2000 n , + _
Same = * of Step 1 £ : :
1000 . - .
L ‘." i "i 4

0.140 0.145 0.150 0.155 0.160 0.165

Request for selection AM (GeV/c2) = m(DOr*) - m(DO)

BaBar Preliminary PDG 06 S
Nexcl 1 PDG 06
B(D° - K'mt") = N Z = (4.007+ 0.037£ 0.070% (3.80 +0.07)% T BaBar
(K™m") i
L» Selection bias FLEO'C |
3.6 3.8 4

DO reconstruction efficiency = 379
y =37% B (DO K'Tr) (%)
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552.3 fb-?

Preliminary

Absolute Branching Fraction of D.* >K*K" =*

Motivation:
e Normalization of many decays involving a D.* in the final state

e It is a systematic limitation for some precise measurements:
CP violation in B® — D®*z*decays
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i M * ¢
e+e _)DS]. DS + 51000
=
2 L> oy 500
= ‘ Ds* v 0
' _* .......
Qm D ........ K v>\\ 1000 -
Request for selection 00 ¢
. - * 05 X 2. X 5
N(Dy;)/z(Dyy) ~ B(D) o
> 5000
= 3
= N
L 2
* 2500 |
@
Request for selection
0.I....I....I....
. . ) 2.05 21 2.15
N(Ds*)/e(Dg*) ~ B(DS'—»K*K-n*) m(D.y) GeV/c’
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[B(D KK

100

Nijd MeVie®)

D.,” Tag

D*KO

:. PR MEPEEEr S BRI R T Ui EEE I i R
%.5'5 01 012 014 016 018 02
GelTc*

AM recoiI(Dsl- Y) = MrecoiI(Dsl-)'MrecoiI(Dsl-y)

]

- —>B*OK'

N2 MeVic®)

D.*+ Tag

—D*KO,

%_

AMrecoiI(Ds*-l-K)= Mrecoil(Ds*+)'MrecoiI(Ds*+K)

M recoil(x) = \/(\/g - Ex)2 - P)%

B(D.* - K*KTr") = (4.12£0.4%0.4)%

Belle results are preliminary

CLEO: B(D,.-KK 1) =(5.57+0.30+0.19)%

PDG 04: B(D,— KK 1) =(4.4+1.2)%
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357 fb-?

Preliminary

D% >K* K n°andD® =2 =t n~ n¥ Relative Branching Fraction

Motivation:

* Precision measurement of the branching ratio of
3-body Cabibbo suppressed decays of D°

e To investigate the anomaly in the branching ratio
of 2- and 3-body CS decays of D°
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DO K*Kn°, ttmn©

Use the Cabibbo favored decay D9—K-r*a0
as reference for normalization

E,(n% > 100 MeV E,(n%) > 60 MeV

0.115 < M@ < 0.160 GeV/é 0.124 < M©) < 0.148 GeV/é

E (7% > 0.35 GeV/c PLap(@)>0.3 GeV/c

pXDY) >2.77 GeVie | 35<pD)<43GeVic
0.1449 <AM < 0.1461 GeV/Z | | | 0.1442 <Am < 0.1468 GeV/e |

Am = m(D°nr+)-m(DO)
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DO K*Kn°, ttmn©

T3 % asef AR T b T T
506kl >, 60 k E 2 1800F
y TS 3 2. 1600
[ 7 00k 3 w 1400F K'7I+7t0
C 7 N 3 % 1200F .
i P E % 1000 reflection
i ER R E
[ ] E ].500E E 600: A
_ = 1000 E o f
L , \ — 5004 - 200f :
0f E W —— " -
175 L3 18 18 L9 0 .. WA
b0 2 75 18 185 L9 195 07075 18 185 19 L9
m (KTH) GeVie / (1) GeVIC] n (KK [GeVIe?)
-+ 0 -
K-r*rn" reflection B(D'—K *K ‘7%)/ B(D°—K -*a0)

BaBar: (2.37 + 0.03 + 0.04)%
PDG 06: (0.95 + 0.26)%

238 k |

Dato

B(DO—na*rnY)/B(DO'—K-a+no)

BaBar: (10.59 £ 0.06 + 0.13)%

W

- [ * : .
0 1 h 0 L L L L . . . L
16 165 17 175 18 185 19 195 2 205 16 165 17 175 18 18 19 195 2 205 Belle' 9 71 + O 09 + O 3 %
M,, GeVic? M, GeV/c? . . — . — .

Belle results are preliminary PDG 06: (8.40 +£3.11)%
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DO K*Kn°, ttmn©

The decay rate for each mode:
I = |M2|®

where:

M = Decay Matrix Element

® = Phase Space factor

Naive picture: CS/CF decays

Suppression is an effect of Cabibbo
suppression at the quark level

Using 2-body B.R. values from PDG:

IM?|(m*)/|M?|(K-t*) =0.034 £0.001|| ~0.05  Very

different

IM2|(K-K*)/IM2|(K-zt*) = 0.111 £ 0.002 | ~0.05 from naive
IM?(KK*)/|M?|(ma*) =3.53 £0.12 || ~1.

expectations

Using the previous 3-body B.R. values:

IM2|(me*n0)/|IM2|(K-t*x0) = {

IM2|(K-K *1%)/|M2|(K-n*a®) = 0.0453 + 0.0006 + 0.0008(BaBar)
IM2|(K-K *70)/|M2|(m*a®) = 0.678 + 0.014 + 0.021(BaBas) |

0.0668 + 0.0004 + 0.0008 (BaBar)
0.0613 + 0.0006 + 0.0019 (Belle)
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Rougly consistent with
naive expectations, i.e.
sinZ0@_.~0.05

— Naive expectation =1
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Amplitude Analysis of D and D, decays
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Isobar model formalism

D? three-body decay D° - ABC decaying through an r=[AB] resonance

S. Kopp et al., Phys.Rev.D63:092001,2001

C A DO three-body amplitude

Ap(S2,83) =8€* +) a € 4,(s,,5;,)

L» NR termdirect 3 body decay)

AB Resonance

a,, 0y, @, 0, : Free parameters of fit

p° B
Relativistic Breit-Wigner
— Jr—J J J
ﬂr(512’813)_FDFr ><IVlr ><B\Nr ( 1
SN
L BVVrJ(S):< I\/Ir S IIvlrrr(\/g)
— 1 : __ ,(980)/1,(980)
KMr _S_IMr(plgl +:0292)

Angular distribution

v

D and r Blatt-Weisskopf form factors

v
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240 fb-t

Preliminary

D.* 2>K*K n* Dalitz Plot Analysis

Motivation:

* Using Dalitz plot results, we make a precise measurement of the
branching ratios of the decays D,*— ¢n* and D,*—K(892)°K*
integrated over the whole phase-space

e The D,* — @n" is frequently used as the D,* reference decay
mode for measurement of branching ratios.

* The previous analysis(E687) of this Dalitz plot was performed
with ~700 events
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DyoKKr

Clean signal obtained with a likelihood »(1020)
selection using vertex separation and p*

12000 F~ T T l . .
e1,,10000 |- M‘EAR . ~ ir f : BABAR
= i prelim. o  fe prelim.
© 8000 [ = > | §

- 5 101k events 5 09T t B
E 6000 [ / : E &
7 - & '
= 4000 | WA . Ly 1+ s
? 2000 — . K*(892)° | “= - % 2
: ¢ 4o L’_\— 05 S
0 — b ——— | L .
1.9 1.95 2 2.05 1 = 3

m(KKn) (GeV/c?)

(-106, -66) and (60, 100)

Events used to obtain Bkg shape:
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m (K K) (GeVich

f,(1700)
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DyoKKr

BaBar Preliminary

Decay Mode Decay fraction(%) Amplitude Phase(radians)
G(1020)7™ 7.9+ 0.2 £1.8 1.081 £ 0.006 4+ 0.049 256+ 0.02+0.38 by P
Fo(0R0) 7+ B/E 1 14 I6% 01 £1.6  —1.04t004x04s | OY F Wave
Ka‘(lalSD‘]UK"' 2.0+ 0.2 £33 L.O7T+ 0.06 £0.73 —1.37+0.05 £0.81 > f : .
; ntribution
fo(1710)7 204+ 0.1 £1.0 0.83+ 0.02 £0.18 —2.11 005042 |0(980b) COb- butio
fo(1370) 63+ 06 £48 174+ 009 £1.05 -26+01+11 ISlarge but big syst.
K§(1430)° K+ 0.1740.05+0.3 0.43+ 0.05 4+0.34 —25+ 01 +£03  uncertainces
fa(1270)7 018003 £04 0.40£ 0.04 £0.35 0.3+ 0.2 £0.5
Sum 132+ 1.2 £15.6
Xzfi [DF 1.5
F 11 S S L S R R

= 25000 - R . K*(892P 1. 4000 - —:
L 20000 - o 6000 ] a2 5 .
50! 2 BABAR ] % ™ :
- o | - T L -
o PO S 4000 prelim. | 2 f E
2 10000 2 | 128 f E
5 i 2 2000 [ 4 2 B ]
55000 |- v " J ] 8 100 i

0 0 | L1 ronlf B INT T H H B I_ 0 - T T T N T T T T N B |:

m(K K (Geviich

-

3
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DyoKKr

Each event was weighted by the spherical
harmonic Y% (cos 6,,) and Y?(cos 6,,) ({=1,2,3 4)

f,(980)/ ¢(1020)
interference im. 1 -
1 'Ej.- ] 1.3 y I:‘.'.‘j 1 II:.:KS K_J]':_—S.'E‘i‘I I:]2:1'5
Small S-P _
interference = ]
No k(800) ?
:.-;a-:n) (GeV 'j 3 L%«'JI:GE»EL}S . |.1:||:h1'r j. (GeV .:“)
BaBar Preliminary PDG 06
B(DS+—>¢n+)/B(DS+—>K+K'n+) =0.379 £0.002 £ 0.01| 0.396 +£0.033 £0.04¢

B(D—K*(892Px*)/B(D,*—K*K 7*) = 0.487 + 0.002 + 0.016

0.478 £0.046 £ 0.040

Charm07, Ithaca, NY August 5-8, 2007 Marco Pappagallo
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DY ©>K*K-=° DP analysis

Motivation:

e Critical for CKM angle y extraction in B decay:
ADS method

e What is the nature of Kn S-wave below 1.4 GeV?
Is there a charged «(800)?
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DO—K*Kxt"

»(1020)
D%s are required to result from a N;“ \\
D* meson decay O

* o | »,
e'e - D"+X E it e i
L D77 K*(892)* _+E—' %@3{@ s :'-=..~:-'f::~'_°_f;-:k',.‘¢':‘ .

L» K"K ° 3 :

Ly S 2

mZ(K‘F) [GeVZ/cH

K*(892)

11k events @ Purity = 98%
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DO—K*Kxt"

Model 1 »>LASS parametrization for
State Amplitude. a, Phase, ¢, (°) Fraction, f, (%) Kpl S-Wave
K*(892)* 1.0 (fixed) 0.0 (fixed) 452 = 0.8 = 0.6 :
K*(1410)* 229 = 0.37 = 0.20 86.7=120=96 37=1L1=11 > Kpi S'V_Vave from E791 as
K*ta%(S) .76 = 0.36 = 0.18 —179.8 =21.3+123 163*34 =21 systematic

H(1020) 069+ 001 =0.02 —207*13.6+93 193+ 0.6+ 0.4 _
£0(980) 051007004 -1772.5=137+86 67=14=12  »Model with charged k(800)

[40(980)°]  [048 = 0.08 =0.04] [-1540=141=86] [60=18=12] ok favoured by data
£4(1525) 11 038+028 —187+193+ 136 0.08=*0.04 = 0.05 Y

K*892)" 0601 =0.011 =0.011 =-37.0x19=*22 16.0 = 0.8 = 0.6 . 2
K*'(1410)~ 263 = 0.51 =047 —172.0 = 6.6 = 6.2 48 £ 1.8 1.2 m_870:|: 30 MEV/C
- g + 27 + ) 2 7+ 9785 + 959 TT 4+ 14 +
K~ 7"(5) 070 0.27 £0.24 133.2 = 2225 £ 252 27214 =08 T =150 + 20 MeV/Cz
- ————— <, .,,.um:lE.,....,....,;
<L 2000f K892 1 <L 800F K*(892) { ¢ X ¢(1020) 5
CH 1 & 600k 1 & 10F E
- Wy C W L i
S 1000f S 400f S 1k ]
> = 200F 1 % :
E - 1 & o 3 E o1I0RE 3
= m2(K 70 [GeVZ/cH] mXK 1% [GeVZc?] m2K K [GeVZcH
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DO KK 1t0

Strong Phase Measurement

Trpe

ifp _ ADVK*—K+ oil0

GpoK++K-

k*—x+ Ogetg-)

Partial Wave Analysis in K*K-

400FR

<Y,2>

1.5

m(K'K" [GeV/c?]

* DY, KK

— f, (980)

A DO, KKK

1.1
m(K'K*") [GeV/cT]

Charm07, Ithaca, NY August 5-8, 2007

BaBar

Cleo-c

rp, =0.599+ 0.013+ 0.011
0, =-35.5°+£1.9°+£2.2°

r, = 0.52+ 0.05+ 0.04
5, =-28°+8°+11°

100¢

—

— 9(1020)

_+_
4+

1 1.1
m(K'K*) [GeV/c?]

Marco Pappagallo

B, (deg.)

-50F
-100f
-150F
2008 |
2508

O Model I
A\ Model II

L | L
1.1
m(K'K*) [GeV/c?]
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D

<o

BELLE

Isobar Model | 270 fbt | Preliminary Isobar Model | 540 fb-t

K-Matrix Model | 91.5 fb! | Preliminary

Preliminary

D% >KL =t 7~ DP analysis

Motivation:

e CKM angle y extraction in B decay
o DO-DO Mixing
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D

<o

O
)
!
2\
mO
~
+
=

=]

N O oo Resonance  Amplitude  Phase (deg) Fit fraction
N NE K™(892)" 1.629+0.005 134.3+0.3  0.6227
e Ll O 7500 L K6(1430)7  2124£0.02 —09x£05 00724
Ry S - O Ix 5(1430)° 087£0.01  —47.3x£0.7  0.0133
= S s 1 7 K*(1410)  0.65 £+ 0.02 111 42 0.0048
1 2 K*(1680)  0.60 &+ 0.05 147 +5 0.0002
g 2001 1 K°(892)T  0.152£0.003 —375=1.1 0.0054
T ) K;(1430)7 0.541£0.013 91.8£1.5 0.0047
I T T O R 3(1430)— 0.276 +£0.010  —106 + 3 0.0013
mz{Ge‘u'Eh: } m?2 (Gev-’fc ) O K*(1410)T 0.333£0.016  —102 £ 2 0.0013
o ' o - I (1680)"  0.73 £ 0.10 103 +£6 0.0004
< K* (892) < P(770) (TrO) 1 (fixed) 0 (fixed) 0.2111
& o000 - { Groveor w(782) 0.0380 £ 0.0006 115.14+0.9  0.0063
~ ~ £0(980) 0.380 £0.002 —147.1+£0.9  0.0452
S p fo(1370) 146 £0.04  98.6=+14  0.0162
i 20000 @ 5000 [ f2(1270) 1.43 = 0.02 —13.6 1.1 0.0180
*E E p(1450) 0.72 £0.02 409419 0.0024
5 3 o1 1.387 £0.018  —147+1 0.0914
. —— . o . . . o9 0.267 £0.009  —157+3 0.0088
! m? {ZngmLt; ¢ ne ""lﬁ (G;Em“}z NR 2.36 £+ 0.05 155 £ 2 0.0615

Mass(MeV/c?) | Width(MeV/c?)
. o, 519+6 454+12
Dalitz model: 18resonances+ non-resonant
o, 1050+8 1017
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[DO KO (Isobar Model)

m2 (GeV?c%)

8000~
6000~
4000~

2000~

Fit requires two additional BW amplitudes but... ‘

a) ] b)
Bax Y[ K(892)
390K
20000~
2 3 T
m2 (GeVZ/c?) m? (GeVZ/c*)
‘C)‘ T T T 10000"“(1‘)“ L B
p(770)
5000~
Ty T B I
m2 (GeV3/c*) m2,__(GeVZ/c*)

Mass(MeV/c?) | Width(MeV/c?)
o 49016 406+11
o' 1024+4 89+7

...in this analysis the Dalitz amplitude is only
a means to extract the CP parameters

Isobar model resonances + Non resonant term

Component Re{a,e'r} Im{a,e%r} Fit fraction (%)
K*(892)~ —1.223 £ 0.011 1.3461 £ 0.0096 53.1
K (1430) —1.698 £0.022 —0.576 = 0.024 6.7
K5(1430)~ —0.834 £ 0.021 0.931 £ 0.022 3.6
K*(1410)~ —0.248 + 0.03%8 —0.108 £ 0.031 0.1
K*{1680)~ —1.285 £ 0.014 0.205 £ 0.013 0.6
K*(892)t bcs|  0.0997 +0.0036 —0.1271 + 0.0034 0.5
K;(1430)™cs|  —0.027 £ 0.016 —0.076 £ 0.017 0.0
K3(1430)'pCs 0.019 £ 0.017 0.177 £0.018 0.1
o(770) 1 0 21.6
w(782) —0.02194 £ 0.00099 | 0.03942 £ 0.00066 0.7
fa(1270) —0.699 = 0.018 0.387 £ 0.018 21
p(1450) 0.253 £ 0.038 0.036 £ 0.055 0.1
Non-resonant —0.99 £0.19 3.82x0.13 8.5
fo(980) 0.4465 £ 0.0057 0.2572 £+ 0.0081 6.4
fo(1370) 0.95 +0.11 —1.619+0.011 2.0
a 1.28 +£0.02 0.273 £ 0.024 7.6
! 0.290 £ 0.010 —0.0655 + 0.0098 0.9

v systematic errors include a fit without a’s

Charm07, Ithaca, NY August 5-8, 2007

Total fit fraction = 119.5%
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K-Matrix formalism overcomes the main limitation of
the BW model to parameterize large and overlapping
S -wave nt resonances.

DO _, Ko+~ amplitude

Ap (Si:S13) = +Zare|&'6}(512’513)
J .

77 P, D—waves
KrS,P,D-waves

: -1
F = Z[I - |Kp]1j Pj .J.R. Aitchison, Nucl. Phys. A189, 417 (1972)
j

\—> Initial production vector

_ Provided by scattering

5 channels: 1=rut2=KK 3=multi-meson 4=nn 5=nn’ experiment
V.V. Anisovitch, A.V Sarantev Eur. Phys. Jour. A16, 229 (2003)
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)

~

Events / ( 0.028 GeV¥c

m? (GeVZc?

—_
th
o
=]

—_
(=3
S
=]

th
o
7

DO— Kt (K-Matrix Model)

=]

{ b) *
(o
%800 K (892)
(L)
=]
o 6000 4
g BABAR
= 4000 H —
2 prelim.
$ 2000
>
1 w Co b il
2 . 3 1 2 3
m2 (GeV’/c?) m? (GeV’icY)
B T 1 ~2000—— g
20070 % 4 4 p(770)
% 1500 —
o
o~
S
S 1000 :
P
E 500
i
PRI I S R /SITRRURTIN N SATENTSATIN VIR SAVENT I BN
2.3 005 1 15 2
mz (GeV'/c") mz,. (GeV-icY)
(
ToT S-wave term D
\

K-Matrix model resonances + 1t S-wave term

Resonance Re{a,e"r} Im{a,e'@r} Fit fraction (%)
K*(892)~ —1.159 4+ 0.022 1.361 £ 0.020 58.9
K§(1430)~ 2.482 £+ 0.075 —0.653 +0.073 9.1
K3(1430)~ 0.852 + 0.042 —0.729 £ 0.051 3.1
K*(1410)~ —0.402 £+ 0.076 0.050 £ 0.072 0.2
K*(1680)~ —1.00 +£0.29 1.69 +0.28 1.4
K*(892)* DCS 0.133 + 0.008 —0.132 4+ 0.007 0.7
K;(1430)t DCS 0.375 + 0.060 —0.143 + 0.066 0.2
K3(1430)* DCS 0.088 4 0.037 —0.057 + 0.038 0.0
p(770) 1 (fixed) 0 (fixed) 22.3
w(782) —0.0182 £+ 0.0019  0.0367 + 0.0014 0.6
f2(1270) 0.787 + 0.039 —0.397 £+ 0.049 2.7
p(1450) 0.405 + 0.079 —0.458 +0.116 0.3
5 —3.78+£0.13 1.23 +£0.16
32 9.55 4+ 0.20 3.43 +0.40 —
By 12.97 + 0.67 1.27 £ 0.66 —
prod ~10.22 +0.32 —6.35 +0.39
sum of 7t7 S-wave 16.2

Value of x2 compatible with nominal model
since it is dominate by the P-wave components,
which are identical between the two model

Charm07, Ithaca, NY August 5-8, 2007

Total fit fraction = 1.16
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27129



Belle

BaBar

Isobar Model
534k @ 540 fb1

Isobar Model
390k @ 270 fb

K-Matrix
81k @ 91.5 fb't

DO— K O :Summary

How does the Dalitz model
affect the measurements?

State Fit Fraction(%)
K*(892) 62.27 58.1 58.9
K,"(1430) 7.24 6.7 0.1 CKM angle y o
K,"(1430) 1.33 3.6 3.1 ! i
— o o | 1
K*(1410)" 0.48 0.1 0.2 Y= 902 +41°+11 i12° |
K*(1680) 0.02 0.6 1.4 | |
K*(892)* 0.54 0.5 0.7 _ o +15° o ! o !
K,*(1430)* 0.47 0.0 0.2 Y = 53 ~18° + 3 i 9 |
K,*(1430)* 0.13 0.1 0.0 | :
K*(1410)* 0.13 = |
K*(1680)* 0.04 DO-D° mixing |:
p(770) 21.11 21.6 22.3 |
o(782) 0.63 0.7 0.6 x = (080+ 029+8-83Tgﬂ)%;
f,(1270) 1.8 2.1 2.7 atie |
p(1450) 0.24 0.1 0.3 y = (033% 024998+ 00604
,(980) 4.52 6.4 T B o
fo(1370) 1.62 2.0 e |
o, 9.14 7.6 165
5, 0.88 0.9 '
NR 6.15 8.5
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[Summary

B(DO— K-Tr") = (4.007+0.037+0.070)% #

o | B(D-K*KT) = (4.1+0.4+0.4)%

o | B(D°—K K79/ B(DO—K m*n%) = (2.37 + 0.03 + 0.04)% #
(10.59 +0.06 = 0.13)%

B(DO—atnn0)/B(DO—K-ntnl) = {
(9.71 + 0.09 + 0.3)%

. BD;—gn")/BDS KK =) = 0.379 +0.002 + o.ma#
B(D . —K"(892Pn+)/B(D—K*K-n*) = 0.487 +0.002 + 0.016
. | rp=0.599+0.013+0.011

¥

e D/ - K*K-1t, D'— K*K-a% D'—K Or*a- Dalitz plot analysis #

0, =-35.5°+£1.9°£2.2°

More results are on the way!
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[BaBar and Belle: B and c-Factories

The BaBar Detector

1.5 T solenoid

(superconducting)

Cherenkov
Detector

144 quartz bagg
11,000 PMTs

Peak luminosity: 12.1 x 1033 ecm™2 s

Instrumented Flux
18-19 layers

—500

IN
o
(=3

W
o
o
LA L L L L B

Integrated Luminosity [fb

200

BaBar

PEP Il Delivered L ity: 476.60/fb

BaBar Recorded Luminosity: 458.49/fb
Off Peak Luminosity: 41.61/fb

—— Delivered Luminosity.

—— Recorded Luminosity
—— Off Peak

100

458 fb?
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A

Vboe
%

Calorimeter
6580 CsI(TI) crystals

et (3.1 GeV)

Silicon Vertex
Tracker

5 double-sided
layers

Drift Chamber
40 layers

Return

> The Belle detector

Aerogel Cherenkov cnt.
n=1.015~1.030

Csl(TN)16Xo

TOF counter

w/k. detection

Si vtx.det. 14/15 lyr.RPC+Fe
3 lyr.DSSD
Integrated Luminosity(log)
800 ‘
700 | —KEKB, _
600
500 7 10 f b -'I'
/—"
400 /
300 /,_,
200
S
100 —
/'—/

0
99/6 00/6 01/6 02/6 03/6 04/6 05/6 06/6 07/6
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B(D *—KK7*)

Z': 200 F f]')l ++ Ll
g § { b}, — DK+
+
> 108 _{_+ +
E’_‘_,. ++ 1_++++
= +
- O it e e S ol
- 0o p + ——
_|_+ Dy, — D"TKg
il 5 _|_-{-'|' +
N t +++ +
S e |
1.5 = 15 ;
M rccoil GeFic’

Jg

40

i t DY, — D*KT
AT
ety ¥ +++hl_"‘-l-+++++
Jf DY — D*tKQ
d

NSOMeV &t

1000

D: tag
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[ B(DO—K+K-10)

Phys.Rev.D54:4211,1996 150 Events @ 2.7 fb'!
B(DP—K*K -0/ B(DO—K -a*n0) B(DO—K*K-70)
(0.95 + 0.26)% ) (0.14 + 0.04)%

11k Events @ 232 fb!

Phys.Rev.D74:091102,2006 @

B(DO—K *K %)/ B(D—K %) B(DO—K *K n?)
(2.37 £0.03 + 0.04)% === | (0.334 0.004 + 0.006 + 0.012)%
hep-ex/0606045 627 Events @ 9.0 fb'!
e B(DO—K *K -79)

(0.30 + 0.02)%
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DO>KOTTHTT decay & CKM angle y

y can be measured from the interference between decays with b - cus and b - ucs transitions

b - ¢ transition b - u transition

S _ b &S ul <o
~— -rK i55 iy V ~+ D
Vcb‘ u} e ‘e B- ub c

Interference occurs when some final state is accessible by both D? and D°

Giri-Grossman-Soffer-Zupan: PRD68, 054018 (2003): Final state = K%z*n~ = Dalitz Plot Analysis

B™: A (m,m) :‘A(B_ - DOK_)‘[f(mf,mf)+rBé‘SBe'”’f(mf,m_z)] _‘ﬂ(B' ~50K‘)‘

r,=f———————=01-03
_ o |4(B™ —~ D°K")|
B : ., (mf,m’) :‘A(BJr ~ D°K") [f (M, me) +roeee™ f (m?, mf)] J, =strong phase
y =weak phase
2
" 2 R
Schematic
2 _ view of the
lﬂ_l - interference

I I I I I
0.5 1 15 2 2.5 3

m2

Simultaneous fit to the |.4_(m.2, m,2)|2 and |4,(m 2, m,?)|? distributions to determine the CP
parameters rg, 55 andy for each decay mod@&* - D0 K()%),
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fa)]

= L,;:JI -:ﬁ_.-'l_ o100 o I‘I
; ‘Q 3 i
e & so00- (!
i . - = oo / I||
2l E zmm_-.r
'R E |:
1 e o
s (GeViet)
9 a0 B—DYK-
S I
U il
<
— 1
= 100 st b
= :
B
-
|

| Do B
s, (GeV7/ch

,.,
_fcrl

Events/ 0.1 GeV

b—uvs. b—>C

rge'®s” —(p, 0)
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State R, (%) Aa, () £ (%)
AT Tr0) 100 O B7.85LD0L08
A2 (TTO) 5B.E+0.6+0.2| 16.2£06=04| 26.2+05+1.1
P Sty TLAXO 2403 | —2.0==0.62=0.6 3l 608403
p"'l:l-J.ED} L EGH1I| —1A6 13424 (0. 110074012
p':'[_l-J.EAD] A3 +=644d 1052413030011 4007
P (1450) B2t 5t 164+3+3[1.7040.2240.12
e (1700) 23541814 —174243 41407407
p-"-"(].TCID] 2115413 —1TE242 5. D0E=D.61.0
o (1700) 2004117 —50+£34+3 3.24+0.4+0.6
f3(D80) [1.80-£0.12+0.17 — 504544 |0.2540.04-40.04
fa (1370) 6.34+0.0-0.9 1564+0+46|0.3740.11+0.09
Fo (LBO0) 5.8+0.6-£0.6 1240+ 4[0.30+0.0840.07
Fo (1710} 11,241 441.7 B14+547T[0.3140.07-+0.02
f2(1270) LO04E3:£21 —171£3+4(1.32£0.08+0,10
o (400) 6.940.6-+1.2 B-+4-+58[0.82-4-0.10-40.10
MHon-Res 5THE=TEE — 114420831021 4012

232 fb' BABAR data for y measurement

BR(B-—D__ K-) = (4.6 +0.8 +0.7) x 10-¢

A(B—D

naat)

p-=072+0.11+0.06;
pr=0.75+0.11%0.06;

K)=-0.02+0.15 +£0.03

B =(173 £42 + 19)°
O =(147+23+13)°
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Observation of D,(2536)" —-D*n’K*

D.1(2536)": J¥ =17, j; = 3/2; known modes D*T K2, DK+, Dfntx~.

Dtn—

cannot come from D*%: Mpo+M__> Mp.o.

-

o Mpy - and Mg
2150 1281 + 66 ev. ] oo - - -
e =015t
. ] . = -
) — f laja — M2 - 0.8 = 1001 ESwrong sign | 2 o1f _Fb_F_—f—-f—_ _
P = FDay Ty Dy “ DT K - !
sol 53 u_[.jd:r ]
DY — K—a® |KgnTn ™ |K a b o N BT R )
-0 i {D'x) MaVict
Dt — Kgnt|K—ntnt, 3500 2510 2520 2530 2540 2550 2560 . L N
M - 20 MeV /c2 (99% X MDTK MeVic® =
|AMp| < 20 MeV /c2 (99% eff.), I S i) . ME 3 ,_+__+-+q—J—t+__1 _
D*+ — DOrt, HE: Lu.c-s- n __] ]
|AM g,y l<1.5 MeV/c? (98% eff.) = 001 5673 + 81 ev. . |
Z PR TR R e
200+ ME"") e
, —1
462 fb~" of data o data (e) vs. ph. space MC
2500 2510 2520 2530 2540 2550 2560

B(Df,—D*tn—K%)

M(D KD - M(D ) + M(Dipe) MeVic?

B(DY,—D
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= 3.17 £ 0.17 £ 0.:

—: No visible resonant

substructure

7

67
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