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B-physics topics

There are many interesting results recently published by B-
factories:

— CP violation measurements from Belle and BaBar

— Charm, charmonium, baryon spectroscopes

— Rare and radiative decays

— Tau physics

— B, mixing

— Y(5S) studies

Due to limited time only two topics will be presented in this
talk:

— The most recent results for new XYZ states
— CKM angle y measurements



Observation of X(3872)

Many new states are recently observed by Belle/BaBar/CDF:
X(3872), X(3940), Y(3940), X(4160), Y(4008), Y(4260), Y(4350), Y(4660), ...

All the story was started from the observation of X(3872):

T T T T | T T T | T T T T T T T T T T |

:_ - Observed by Belle in B* - K

2003 Belle data: 152 M BB events

wf |  X(3872 j Mass = 3872.0%0.6+0.5 MeV
: l : Significance=10o0
T 1 This measurement was confirmed

JM in 2004 by BaBar and in 2006 by CDF

0.40 0.60 0.80 1.00 1.20

Not fittable to any known cc-bar states
Mass of X(3872) is close to DD*
What is it: charmonium, DD*-molecule, tetraquark...?
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X(3872) mass measurements

* Recently CDF published most precise measurement of X(3872) mass;
* Together with CLEO’s update on the DY mass gives hint on the X(3872)

mass to be below the D°D* threshold

.0, LCDF: PRL103,152001,2009
3 Latest results for X(3872) mass

2w M(X(3872)), MeV/c?
5 ok B—XK| 3871.46+0.37+0.07
g F B-XK|  3871.4+0.6:0.1
S oo aptil @ X—Jyr'm | 3871.61+0.160.19
ey Our average 3871.50+0.19
& o ihdh W b St o {
§ o [ IR O M(D%)+M(D") 3871.81+0.36

3.75 3.80 3.85 3.90 3.95 4.00

Jhprtc Mass (GeV/c?)
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Note that the current mass is below the DD* threshold
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Events / ( 0.0025)

Events / ( 0.00:

= BF->XK*
“t 12.80

Charged and neutral partners of X(3872)

X(3872)=>J/Ymim

=]

M(J/y nr) (GeVic?)

NN IR NN NNl NS SRS SN ER NN R
3.82 3.83 3.84 3.85 3.86 387 3.838 389 39 39

Illlllll lll lllllllll ll
.82 3.83 3.84 :s.se,l 3.86 3.87 3.88 3.89
M(J/y ) (GeVic?)
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diguark-antidiquark models
Xu and Xd from B° and B* decays
AM,= 813 MeV
Maiani et al PRD71, 014028

AM, = (+0.18+0.89+0.26 ) MeV/c?

Br(B>XKO) / Br(B*->XK*) = 0.82 + 0.22 + 0.05
Br(B®—>XK°) Br(J/\pmmtt) = (6.65 £ 1.63 + 1.00)x10°°
Br(B*>XK*) Br(J/pm*) = (8.10 + 0.92 + 0.66)x10°®
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DD” threshold enhancement in B=>KDD"

: ! : ! 16F " T 7 T T Y T T T T Y T T T Y T T T T T Y
Vg0 (i | gy 1. (e) X(3872) 3
S : 0p00 | - 14 —*0_q B
% I D°Dn” | hm : . | AllD D" modes t E
> I I i : 10 3
0 20 [ + e Lo
C\l. : : 2 S 8
3 : : 2R ":""“" : e 6 b » ) 1 .
fg 10 -_ _____ : i e X ::& :.' E 2 : 4 L b |® 1 L ] J%b i = :
g 7. Haay 3 : "Q:'; :x.'m - J N
L . ‘: 2 RS 2% : X o- l (i RO SerOe Tl PR PRI SR
0 0 = 0 0255" 0 05"'1 007 388 39 392 394 396 3098 4
—F()
= ' ‘ ' D D°Invariant Mass (GeV/c?
M(D°D°x°)-2M(D°)-M(x°) GeV ( )
PRD 77,011102 (2008)
PRL 97, 162002 (2006)
BR(DD*) ~ 10x BR(TT."'T[-J/'.I)) Belle 3875.4i0.7+1'2_2_0 1.25+0.31+0.30
BaBar 3875.1*0'7_0_5i0.5 3.0*1'9_1'4i0.9 1.67+0.36%20.47
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B->X(3872) K; X(3872)>D*°D% D*°->DO (y,r)

<10 N hep-ex:0810.0358
3 T 3
) =
8 st =(3872.9%06  ,*04 ) MeV
BaBar: (3875.1%07 ,.+0.5) MeV
g o |

P1es C

_ " ['(Belle) =(3.9*28 , ,*0-2 |) MeV
il = —(3 O*2.5  _+0.5
‘%10: §12; r(BaBar)—(3.0 -1.3 _03) MeV
o o S f0-
3k 3o Nsig = 50.1+14-8
3T 5 | >18 ' 111 Q/&
£ t o 6 . e f- _
£ 4f £ Significance=6.40 &

2 C

2r i emil N e
L e £l 4 I '-‘—I‘-I.I—-_ L-I‘.—.J:”“-I _1- : ] i g :
g2 5.21 522 523 5.24 5.25 5.26 5.27 5.28 529 380698 3873.8 3877.8 3881.8 3885.8 3889.8 38938 X(3872) mass Shape IS aISO We”

M, (GeV/c?) M(D*D) (MeV/c?)

fittable by Flatte function

BR(B>X(3872)(D"°D)K) = (0.730.17+0.13)x10
BR(B->Y(3940)(D*°D)K) < 0.67 x 10 @ 90% C.L.
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Y(4140)—=J/¢ ¢

CDF observed new charmonium-like particle
40¢

CDF, PRL 102, 242002 (2009)
B*—=Jhp ¢ K*

14 + 5 events (3.80)
from 2.7 fb

N W W

g O O

TrfrrrryrereryrT
o

—h —h
o O
LI LB L

Candidates/5 MeV/c?
S
Candidates/10 MeV/c?

- N W s OO N ®

[3))
LIl

F l | | S T 999 I
£22 5.24 5.26 5.28 5.3 5.32 5.34 0 1

My e (GeV/c?)

AM (GeV/c®) =M (uuKK)-M(uu)

M =4143.0 £2.9 £1.2 MeV/c?

F =Y
T

Ds* Ds* molecule or tetraquark ?

. .
L T

m%$ K*) (GeV?/c?)

246 18 20 22 24
m2(J/yo) (GeVZc?)
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Entries/25 MeV/c?

Searches at Belle

§ sPreliminary,
B+%J/1P (I) K+ — g ::; il . "n l l
g 105_ | u“u “T»h |
BF(B—YK)BF(Y—=J/pd) ! B gl { Pl
<6 x10° (@90%CL) °= ‘ l l | l N
L I l ..... l ...................... l J‘l !
w—=Jp ¢ 0 .:.-‘. 237793 M(J4I'4q>)(G4'\5/l ) 5 h‘:
) eVic
V M yg)
8 f S.5.=3.9¢, const. bkg | Belle: Y(4140) not seen in B decays
[ S.5.=3.2¢, linear bkg | or in two-photon
6
) Instead, a new peak is seen
at around 4.35 GeV in yy —=Jpo
2
M=4350.6 *+° ., + 0.7 MeV/c?
0

: [=133+179_ +4.1 MeV
M(oJ/y) (GeV/c?)
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XYZ Summary

* More and more new states since 2003 observed by Belle,
BaBar, CDF, ...

* Recent updates on XYZ resonances

— X(3872) : Mass splitting is not found in decays from B mesons
— Updated analysis for X(3872)=>D"D0 has been submitted to PRD

* Very New Topics:
— CDF’s found new particle Y(4140) — J/{
— Itis not seen by Belle
— Instead new structure seen by Belle at a bit higher mass in J/{



CKM matrix & ¢,/y

Cabibbo-Kobayashi-Maskawa quark mixing matrix (CKM):

,»e\% quark . of 17

Va Ve V) [ -R2 4 (@(e-in) TN
v=\v, V. V,|s| -2 1-212  4x ’ j

: 2
Va Vs Vo \Af(l—P—”l) —AA )

quark oy

‘ B-—>#x W W

B—>pp :

(pm) B—>px ! g Vgi j

g: (Jp /K\I"Ks CKM unitarity leads to triangle in complex plane:

B->p"'D" : s * * *
= U=1j=3}:VigVip +VeaVep +VigVp =0

- # *
_ V‘“’V"f+l+ ViaV _

VeaVeb e
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Constraints on CKM parameters

Direct angle measurements
[CKMfitter world average, 2009]:

¢1/B = 21.15 +0'90-o.88
b,/ = 89.0 *44

$3/y = 73

+22
-25

-4.2

¢d;/Y is measured in tree decays.
Together with |V | provides a SM
reference for new physics searches.

0.7 — e T T T T — 0.7
i -
"ER " erem 3
ko 3 "2 Beauty 09 - .
- |8 -
0.5 3 —] 0.5
- -
- |3 //// -
0.4 :_é '///// = - 0.4
L @ —
03 | tree 3 0.3
0, 3
0.2 3 0.2
0.1 ) _E 0.1
9 1 -
0.0 L L L | L L ! L 3- | " | L L | 1 L P 0.0_
-0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 -
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el

1.5

| T TT | T T T T

|~ | excluded area has CL > 0.95 ' %} T

1.0 — =

05— N

= 0.0 -

-0.5— a

-1.0 N EK —

B fitter ¢ l.w/\c0s 20 <0 o

- Beauty 09 : 3 (excl, at'CL > 0.95)

_1 i | I - | 111 1 | | - | 111 1 | I I | | | - ]
-1.0 -0.5 0.0 0.5 1.0 15 2.0
— T T T T T A T T ]
- |8 i 3
—_a : Am Amd&Arns fitter
- & H d Beauty 09 —
¢ -
. © IS -
= n K —]
— g SIn 2¢1 sol. w/ cos 2¢>‘<0 -
— 3 (excl\at€L>085) ]
= & : loop E
- 9, -
= 9, 9, d
[ | 1 PR | L | PR | PR | -
0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.

12
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Methods of ¢,/y measurement

» Based on B> DK decay with D°-D? interference:
— GLW (CP eigenstates: D>, KK, K., K.w)
— ADS (CF and DCS states: D> Km, Knu©)
— Dalitz (multibody states: D> K mmt, KKK, run©)

* Based on B° decays (measurement of 2¢,+d,)
— B> D), Dp full rec.

— B9 D" nt* partial rec.

* Results for the first item will be presented



ADS method: B> DK with D2>K*rt

D. Atwood, |. Dunietz and A. Soni, PRL 78, 3357 (1997)
Enhance magnitude of CP violation by using Doubly Cabibbo-suppressed D decays

w
L
IS
I~

>
\ 4
I
Y
o £
8
\
:]I
_|_
\ 4
S, O
=
+
Events /12.5 MeV

0 >

B}"(B — Dsu K) ’ ’ AE (GeV) ) -
p 2 2
DS = =71, + I}, + 21,1, COSOCOS @,
Br(B — DfavK )

In the absence of the signal:
Rpk< 1.8 x 102 @ 90% C.L.
AD’ = Kr*) which corresponds to: r; < 0.19

°= 0 0 = D S k)

=0.0578 =0.0008

PRD 78, 071901 (2008)
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ADS method: BO—> DK™

b chb C b VUb u —0 —() 0 — %0
D D o _TB —I1f1,K )+TB" =[f1,K")
— * — * ADS — — — —% N
30 Vi B0 Vi (B’ —[f1,K Y+ T(B° —[£1,K)
) S }_(*0 ) . ‘i[—(*o
d B d d d
465M BB

" mis|GeVic] “ ms [GeVic'] | mgs (GeVic') arXiv: 0904.2112

vvvvvvvvvvvvvvvvvvvvvvvvv

: bobo |
lw ++ TR TLINRE NI BT A
L H#‘*‘r ] ! iRk ”‘%*‘:H‘tf L&r{ i HTM
...... ; .[. awwnenaaas s ‘E . e ;;
N e B it
Neglecting K final states interference the combined :
result for three modes is: . T(B" — D'K*n) .

ADS S T (B — DK i)
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GLW method

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

CP eigenstate of D-meson is used (D)
CP-even: D,2>K*K", m*rt, CP-odd: D,2>K.° K.w, Kb, Ken, ...

Br(B —D,,K)/Br(B —D, ,m)
2" Br(B —D°K)/Br(B — D)

=1+r; +2r;cos0'cosq,

_ Br(B* =D,K*)-Br(B- =D ,K") 21,sind'sing,
> Br(B* —=D,,K*)+Br(B-—=D,K) R,

Sensitivity depends on hadronic parameters
rs=|A(b=>u)|/|A(b—>c)| and 6=arg(A(b—>u)/A(b—>c))

RAFA)-R,(1FA) ., R+R,-2

Alternative set of variables: X, =r,co8(8% @,) = ; r2 = :

Does not provide direct measurement of ¢,/y, but helps in combination with other methods
Sensitivity depends on strong phase (6=0 or 180 give no sensitivity)
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GLW: BaBar, Belle & CDF results

B--> DCP K- BaBar: 382M BB pairs [PRD 77, 111102 (2008)]

D> 11, K*K- DO>K 0, Ksw

S ol ' ' ' ' E S ol ' ' ' ‘ B

8 80 a) 1 8 80 NEE

£ 60 = £ 60 B - DK

S r . = CPodd 7

J 40 = T4 -

5 20F = 5 20F 3

e 3 moor - =

80;— by 80;— d) —

60 |- B*— D'K* - 60 [~ B*— D'K* -

r CPeven 1 L CPodd 1

40 — ] 40 — ]

201~ LI ] 20F .

) AN ety TR S

015 -01 005 0 005 01 015 02 015 01 005 0 005 01 015 02

A E (GeV) A E (GeV)

BaBar 1.060.10+0.05 +0.27+0.09:+0.04 1.03+0.10+0.05 -0.09+0.09+0.02 -0.09+0.05+0.02 +0.10£0.05+0.03 +0.05+0.07+0.03
Belle  1.130.16:0.05 +0.06+0.14+0.05 1.1740.14+0.14 -0.12+0.14+0.05 -0.06:0.08+0.05 +0.04+0.08+0.04 +0.15+0.11+0.08

CDF 1.30+0.24+0.12 +0.39+0.17+0.04 = -

Belle: 275M BB pairs [PRD 73, 051106 (2006)]
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GLW Summary

' O for D,
§'=
O+ T for D,
Ap Avera S Nao0s
PRELIMINARY
. BaBar . F#~/  027+0.09+0.04
g Belle 0.06 + G.14 + 0.05
X% @DF o.39+d17+oo4
e Average 0.24 + 0.07
<&BaBar """""""""""""""""""" -0.09 i'q.dé £0.02
x Belle -0.12+0.14 £ 0.05
R A}verage \ -d 10 +0.08
<s """" BaBar ki -0. H'i'l'c'i 09+0.01
N Belle -0.20 + 0 22 +0.04
& Average el 912008
<% BaBar 006+010+002
X Belle O13¢Q30i008
| gb Average A 0.07:+0.10_
<  BaBar - 0.09+0.13 +0.05
| %.g Average  figed 0.09+0.14
0 < BaBar -0.23 +0.21 + 0.07

Average -0.23 +£0.22

-1.4

-
x

o

Q) i
—% -1 -0.8 -0.6 -04

®3

2 0 0.2 0.4 0.6 0.8 1 1.2 1.4

2 A, , have opposite signs

Rep Averages

B+ > D0 K+ with both D - D%t and D%
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CKM2008
PRELIMINARY
.  BaBar »}\-«| 1.06 £0.10 + 0.05
o:% Bellfe 1.13+0.16 £0.08
X% CDF .30 +0.24 £0.12
e Average 1.10 £ 0.09
cr%BaBar """""""""""""""""""""" 03+0.10£0.05 |
x Belle 17+0.14+0.14
o% Avefrage . 1.06 £0.10
D:g _______ 5 éE?éf ........................................... ieialoos
x Belle 41+0.25+0.06
. Average bk 133012
n:% BaBar .09 +0.12 £ 0.04
= Belle 15+0.31+0.12
| __gn Average pk R 1.10£0.12_
o BaBar ; —A—247+0.35+0.09
| 5og Average | b= A 217036
© « BaBar —h— 1.03+0.27 +0.13
x% Average + . 1.03 +0.30
° 0 1 2 3

can be extracted using input value of ry from Dalitz analysis or using

18




Dalitz analysis: three-body decays

A.Giri, Yu.Grossman, A.Soffer, J.Zupan, PRD 68, 054018 (2003)
A.Bondar, Proc. of Belle Dalitz analisis meeting, 24-26 Sep 2002

‘D0>+ re'

~0
D > Using 3-body final state, identical for D®and anti-D%: K.t*ie

2 2 2 4 2 2
dp(mK L n‘) = ‘fD‘ de n+dm1< m
Dalitz distribution density: S S s s

2 \

= — + ‘re""s:tﬂ!’:a

2 2
fB (mKSJt+ ’mKSJIZ_ )

(Assuming CP-conservation in D° decays) - -

If /5 (m,isf ,m,isn_) is known, parameters (b,/y,rg,6) are obtained from the fit to
Dalitz distributions of D> K 't from B*-> DK* decays.

Need to know a complex form of the D° decay amplitude, but only |f;|?is obtained
from D*>Drm: Need to use model description, model uncertainty as a result.



D> Kttt and KK*K™ amplitudes

Amplitudes extracted from D*= D%t* produced in continuum (e*e” = cc)

_— 3 52 —_ [ : T
o B a) 1.8 S b) -
0'\ 'N\ [ '\ P *\

> > [ TN 1

<)) Q "?»}\,,‘ 1

(O] Ol.6- D

~— | S~ . :

4 4 L}
¥’ ¥ |
1.4

-
J — 1;1
[ 2 3 1
m? (GeV?/c?)
K" (892)*, K,(1430)*, K,(1430)~, a,(980)°, 9(1020), f,(1370), f,(1270),
K'(1680)*, p(770), @(782), f,(1270), ay(1450)°, a,(980)*, a,(1450)*

S-wave: K-matrix (BaBar) Scalar resonances o,f,, K, (Belle)
CLEO data can provide model independent Dalitz
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Dalitz: results

Fit results expressed in Cartesian coordinates @: rg cos(xy+0), y = rg sm(xy+0)

e 'i |D — IDO +®'i,\')|50 x_ Is the same as in GLW
i { Belle collaboration, 657M BB pairs [arXiv: 0803:3375]

S BaBar collaboration, 383M BB pairs PRD 78, 034023 (2008)

) 5 PR HEAG = (2« : R . & A ()
Dy X, VS ¥, f B8 , DX %, vsy, BU88 Dpue X X, VS Y, —
Bl 0
(—D 04 B! _)D'KXI 08 -
& ® Bl N
OELLE Bt B
03 04 ’ - Arveragen

\ .. " -
g 3 ' ) . ) \ ‘,l'
y CP-violation! | .
Rallar B° ] . Babar 1 " . o
Belk B * et b B- AN DK

» - . - Ralar
B* > DK*] L - LR ]

B e B e
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Dalitz: Summary

Non-gaussian errors:

o(y/e;)~1lirg
: ~— ]

0.35
03|
0.25
02}
015 |

30 0 1S

Y (deg)

01l , :
005 | -

0 50 100 150 200 250 300 350
¢, (degrees)

y=76"3°+5 +5 300 CPV
0y = 76712 £4° (syst) £ 9° (model) 350 cpy 78 =0.086+0.035+0.010+0.011
rpg =0.16+0.04+0.01(syst) +0.05(model) rg =0.135+0.051+0.011+0.005

=0.21+0.08+0.01(syst) £0.05(model) &, =0.16373%2 +0.037+0.021

o'k —0.105

Note (¢ ;,0) — (¢ ;+180°,6+180°) ambiguity. Solution consistent with SM is shown
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Summary

* Many results are provided by B-factories in last year:
— BaBar GLW, Belle ADS
— Belle Dalitz update with D% K. e
— BaBar Dalitz update with D> K t*rt and new D22 K K*K-

 Good agreement between different measurements, both in
ry and ¢,/y:
— BaBar:y=(76 £ 22 +5 + 5)°
— Belle: p;=(76 *12_; +4 £ 9)°

* Each method has his advantages/disadvantages

— Combined result from all methods will give the best measurement
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Dalitz: signal selection (Belle)

Belle collaboration, 657M BB pairs [arXiv: 0803:3375] [preliminary]

T
[ 0 sl

L0 Comwans bbgp

0 S wagr

0 Kol he gy i

Y

L] Cswrmmw bebgy
175 30 s say
L VN N

m»:ﬂm' ﬂ

Entries s VeV

30 rtdarbehpr
0 W whi 19 bl

2 :[m"' o a 4
o U ;C.;eV) B n;w (cls:wc;; v " AE (GeV) B Gw (‘G‘;Vlc;;

* IAEI<30 MeV * IMy_..—Mpl <11 MeV/c?

* M, >5.27 GeV/c? e 1449 < AM < 1459 MeV/c? (B—D'K only)

» Continuum rejection variables: cuts to determine background composition. >
Whole range is used in Dalitz fit, included into likelihood. LD

756 events, 29% background (B—DK). In “clean” signal region

149 events, 20% background (B—D’K, D*—Drn°). (IcosBy | < 0.8, F> -0.7)
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Dalitz: signal selection (BaBar)

PRD 78, 034023 (2008
7 modes used: B—DK, B—D'K with D*—Dn? and Dy, B—+DK" ( )

D°— K and K.K*K (except for B—~DK)

B* 5DK*  B* 5[Dn°],.K* B*>[Dyl.K* B* >DKr'].

r a) 2
E I!' 'fl | rn t il _‘ ' P“l
o "t || «133x15ev || ol T V| RIS
x ’_.—.-rv'—-r%‘ l"u:‘:'_;\ ' 'I | ' -_-:-—_:-_'; '-.:—‘._:::-.:. .‘ 1 . .‘-\{4‘ l
T wn - A ' ] h - -{‘-,I ! t
% | \

[ 3 — |

m,, (GeVie?) Mg (GeVic?) » | My (GeVIET) ' . m,, (GeVie’)

600+31 ev .\”. -"r.*#'—_"-‘-;;‘---_-—‘.—;_—".,« '-'I 129416 ev ‘x',‘ 118+18 ev |

€ "112+13ev, | 32tTev | 21+7 ev,
¥ - H o (I a
OT l‘ |l 1P { | | ‘. " | Wl
O . . -.'I |'

y L v i J

 m, (GeVie) My (GeVie™) - My (GeVEY)

"""""""
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Belle & BaBar B-factories

Superconducting

Belle detector

ARES copper
cavities (HER)

= TRISTAN
tunnel

8 GeV e- 3.
GeV e+
Linac

L

peak

[ Ldr = (710* +300") fp”!

Drift Chamber

15T
Solenoid

DIRC (PID)

quartz Cherenkov
detector

=2.11x10" lelf-lv_zs_1 (World record)

40-layer, small cell

Silicon Vertex Tracker
5-layer, double-sided

Flux Return

RPC and LST
instrumented iron

Calorimeter
Csl crystals

L=12x

TM & ® Nelvana

10 em™s™!

[ Ldt ~ 433 o™ @Y (45)
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B meson reconstruction

Y(4S) decays to pair of B-mesons, so in CMS
energy of B is known:

E,=E., /2

0.08 E - St iE o . E
0.06 | -
] 0.04 |
0.02¢

1000

AE (GeV)

800
600
400
It is used to select B candidates using variables: 200

0.04 |
1 006}

0.02 |

-0.08 |-

: S 01k Vgt fCitas Ry R 1Y
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Methods of ¢,/y measurement

- Based on B—DK. Different D° modes can be used:

— GLW (CP eigenstates: D°—1mm, KK, K@, Kw)
Belle: 275M BB pairs (B—D K, B—D’K: PRD 73 051108 (2008))
BaBar: 382M BB pairs (B—D_K. arxiv:0802.4052,
B—D’ K. arXiv:0807.2408, B—D K- PRD 72 071103 (2005))

— ADS (CF and DCS states: D°—Kir, Kirm)
Belle: 657M BB pairs (B—DK: arxiv:0804:2063)
BaBar: 232M BB pairs (B—DK, B—-D'K, B—DK with D—KIT: PRD 72 032004 (2005))

— Dalitz (multibody states: D’— K, KKK, )
Belle: 657M BB pairs (B—DK, B—D' K with D"—Dn?, D°K T 1T arXiv:0803.3375)
BaBar: 382M BB pairs (B—DK, B—D'K with D"—-Dm° Dy,
DK ', K KK arXiv:0804.2089)
371M BB pairs (B%—-D°K™: Moriond EW 2008)

- Based on B?decays (measurement of 2¢,+@, )

Belle: 386M BB pairs (B—D'mr partial, B—D(r full rec.: PRD 72 092003 (2006))
BaBar: 232M BB pairs (B—D'mr partial: PRD 71 112003 (2005),

B—D(hr, Dp full rec.: PRD 73 111101 (2008))
347M BB pairs (B—DKiT time-dependent Dalitz: arxiv-0712.3469)
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