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Search for New Physics (NP)

Standard Model (SM) predictions  Current Unitarity Triangle  Current central values, with

in flavor sector successfully Fits: No major deviation  next generation B-factory
confirmed by B-factories! |:M:from SMﬂobsen/ed L expected precision
But discrepencies exist — is 03 o5t /7 £

o

0.3[ &

there a NP model that's better? “
Goal: Compare experimental oaf
results with SM predictions to oaf
hopefully find evidence of NP of _

and ConStrain NP 'oibf“l/l'on IOI‘I‘HOI2“6|3‘H0|4“6I5MF::JB -0._65.'|"'l:o""0|1'"6'2'"2?;572%"85M66

p —
|(SuperB) arXiv:0709.0451 [hep—ex]| P

0.2f

0.1

ok

iy /

 Non-SM particles can contribute at the
same order as SM particles!

W' (or H™?)
B — Xy
B— (v
mp+ [GeV] e Hbu (tv) and Hbc (Dtv) searches are
[ (UTfit) arXiv:0908:3470 [hep-ph]] complimentary to Htb searches at the LHC
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Reconstruction Methods

Since both B—D®™1tv and B— (v have (several) final-state neutrinos, we
exploit our Y'(4S)—BB production by reconstructing a “Btag” In two ways:

|“Exc|usive” Analysisl “Inclusive” Analysi

OFuIIy reconstruct Btag via B—D®*)?° GSeIect signal decay products
@ Check if remaining particles @ Check if remaining particles
are consistent with signal decay are consistent with B, _
Provides a clean sample Larger backgrounds
|—01V(\; reconstructign efficiency Higher signal efficiency (~5% for B—tv)
~0.3% Buy
X £+ Signal b4 e
~ D=1
Wy =
T N = photons
Vr
. . signal p
“_ Btagy Bsig ™. o

\ Phg,
Ipxo A Zn ol
':B—I_ MC Signal event ifh BaBar detector:

B* ,—uvy and B‘tag—>D0 p
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Reconstruction Methods (ll)

Since both B—D®*tv and B—{v have (several) final-state neutrinos, we
exploit our Y'(4S)—BB production by reconstructing a “Btag” in two ways:

|“Exc|usive” Analysisl “Inclusive” Analysi

OFuIIy reconstruct B, via B—>D®*" 059|90t signal decay products
@ Check if remaining particles @ Check if remaining particles
are consistent with signal decay are consistent with B, _
Hadronic B_ (& Inclusive) Semi-leptonic B‘.[219 ; ‘
2Fveam B Dy — sz — mgf
mges = 1/ Efeom thg 200Byn | [PDdl
AL = EBtag — Lpeam ‘thig \/Ebmm - TH’BHE
;4500[] (4]
> S 600 [
Smaun ﬁﬁllmﬁzgrly? E +
8.35000 § 500 }
S wo |
%mnon c 400 | J[ *\
@ 25000 orrectly  Mis-reco Data
w 300 | : Correctl
~omf- RECONStTUCtEd | Background E{econst%cted)
15000 - 200 [
10000 \ t H'
s~ Combinatorial Background 100 | ;* '"7--+t+¢*§
Hg— +H+ : ""fu.*
£ 5255 5% 5265 547 5275 528 5285 e o N R S .S PR
, m.g [GeV] 10 -8 -6 -4 2 0 2 4 6 8 10
(BaBar) arXiv:1008.0104 | (Belle) arXiv:1006.4201 €0805.p-)
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Search for
B—1tv
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B—1tv: Theoretical Motivation

Provides clean predictions of SM parameters without hadronic (QCD) final-state uncertainties

GEmp ms . . ,
B(B — lv) = 2= m?(1 - —é)Qfé|Vu_b|2TB
8T mi "\ )

rHelicity suppression
B(B — MI/)SIVI ~ 10_7

kB(B — QV)SIVI ~ 10_11

Y

B(B — tv)em = (1.2 £0.25) x 10~*

U Vi = (4.32 £ 0.3) x 1073 [ HFAG Winter09|

fr = (190 £ 13)MeV [ (HPQCD) arxiv:0902:1815

Sy
+

\W.S. Hou, Phys Rev D48 2342 (1993)|

B(B — tv)susy = Bsm X (1 —
\ \A.G. Akeroyd and S. Recksiegel, J. Phys G29 2311 (2003)\

B(B — TI/)QHDI\;[ — BSM X (1 —‘3;&112[

2
~ME 9

I_—?

S m "E,TIH'
tan? 3

2
mz . o

1 +eptan mQH )
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Experimental sensitivity to /, assuming Vub
Vub (exp + theory) and f, (theory) uncertainties
dominate SM uncertainty

ng



arXiv:1008.0104 (2010)
468 x10° BB

- BaBar B—stv with Hadronic T:

Reconstruct this side using .
Bag—>D(*>0X and B, —»JyX
where X=pions and kaons. :

mgi:'gigz' « Suppress continuum bkg using
LHR of 3 event-shape variables

X € i /a
: _ ¥,, * Reconstruct ~70% of © decay modes:
/4\ TV~ ev, Lvv, v, and pv—r'nv
< 19 Vr . . :
B \,J By N - Exactly 1 track, with requirements on its
x* CM momentum for evv, puvv, v,
}// Vr and a 4-variable LHR for pv
Reconstructed t decays
>
| | |
o Z0 4o 60 B8O 100
. . W . . > >
i Q 2 [}
Most discriminating variable: 2 s BaBar | & BABAR
E S 300f preliminary Q1800 preliminary
extra 3 ] 600
250f Hadronic- < 1200 Hadronic-
 Sum of all remaining energy in sook P zladtr)lonitc 1200 Sent])ll-L?ptomc
i : ouble-ta ouble-ta
calorimeter should be zero! ol 9 1000 9

. Validate E_,_ with data / -

\\\\\\\\\\\\\“w sn..“

400
. 50
using double-tagged samples | 200 /////‘,,,,”m _
00 0.2040608 1 121 41 61 8 2 2224 00 0.20.40.60.8 1 1.21.41.61. 8 2 2.22.4
Hadronic DT, E_ [GeV] Hybrid DT, E rE[ eV]
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arXiv:1008.0104 (2010)
468 x10° BB

? BaBar B—tv with Hadronic Tag: Results

 Extract BF using unbinned maximum likelihood fitto E_

- Signal and peaking bkg PDFs from MC corrected for data/MC ratio using m_. distribution.
Combinatorial bkg PDF from m_. sidebands in on-resonance data

=500~

& I (a) All T modes fit simultaneously

© [ ! B —4— Data

o —

2400 — l;relim Iz:lla‘l'R — Background | Source of systematics BF uncertainty (%)

@ P y - Qi :

£ " Signal B counting 0.5

g B Tag B efficiency 5.0

W300— Background PDF 12
B Signal PDF 1.7
I MC statistics 0.8
| | Significant excess of Electron identification 2.6

200 | events at low E t Muon identification 4.7
N exta Kaon identification 0.4
B LI Tracking 1.4
N

0 0.2 0.4 0.6 0.8 1 1.2 1.4
Eexlra (Gev)

B(B — tv) = (1.8077 27 £0.26) x 10~*
Exclusion of null hypothesis at 3.3 ¢
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? BaBar B—tv Semi-Leptonic Ta

pendent from hadronic analysis!

Dataset inde

PRD81:051101 (2010)
459 x10° BB

9

_ — 4
¢ € ¢ * Reconstruct same 4 t modes
Vy V - mg » Applies signal, continuum and BB
@ "”pi bkg LHR of many variables in MC
-€ 4 T 5 ;
B « Background prediction calibrated
A ( )Bta’g“-' &S s> using data/MC ratio in E___ sideband
)0 4 Vs — — —
’{/D et G A00F e T
0.07 - Generic MC 4 - L S . —_d -
3 00sf ++‘|’ —— On Peak Data 1 o 200 pe : o giagtslal E
5 oos|- i +'H+ ER> CHP I Background
s ;Jr 4 Ew,validaton | = 100 F E .
g 0ot ++++ E ﬂ'; : T' L T X
g 0.02%— ' t - m 0 . . l e
8 0015— ++++++++++ E O 0.5 1
0:|||||||++'¢r+++"'|*++"1{- E G V)
o e e, xa (G0
B(B — tv) = (1.7 0.8 £0.2) x 10~ *
Exclusion of null hypothesis at 2.3 ¢
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arXIV 1006.4201 (2010)

(D ] " 657 x10° BB
Belle B—1v Semi-Leptonic Tag

 Reconstruct evv, 11vv, and v (50% of t modes)
- Requirements on t momentum and cos6, ,,

« MC corrected for data/MC ratio using double-tagged E

extra

« Signal and bkg PDFs from MC. ~ 400F
Continuum MC corrected using @ - —4— Data +
off-resonance data (5350 - — Background 1
% L —4- Data 0300 - P '/'
S || T Doubletag MC(sL-SL) = -
2 - - correcte [—
s | datalMIC ratio S 250 -
200 .
| "2 200¢
150 [
: E_. validation o) 150
1100}
50 — 50 :
L Y S VR YA OBEJCL(GE\?)z 0

0 02505075G1 v
B(B — 1) — (L5403 (stat) 08 syst)) x 10~ EECL (G€V)
Exclusion of null hypothesis.at 3.6 G
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(—D PRL 97 251802 (2006)
449 x10° BB

Belle B—>1'v with Hadronic Tag (2006)

En Hur Ewmal rorded
i+ 10 e OO0 Mo Fal § 17 r5%5p48 2004
BELI E | Jl'-ll--ll- --J-l-ﬁ'-- o o e e Sk
.'-_.- 1 0.0 Eeetlg=] Q0SWD-W O0DC=M 0 KM K\:
X -
a :- )
T .
~ '.-- o "
B e .,

> B | | | | | | I | i
Q | + Data i
O 50~ —— Background -
E . 77" Signal Fit —e— .
~ [ Bkg Fit —
@ a0 = Bkg t+fig FIL._ ]
c B ]
Q - i
> 4
Ll P q
30 —
20:— _ -
10l ]
D— .I-.“..r“-“""'"'I"'"---I---.--J... ! L | 1 ]
0 0.5 1
’1h'ttp://www.kek.jp/intra-e/press/2006/BeIIePress8e.htmI (2006)| ECL (GEV)

First Evidence of 3.50
B(B — tv) = (1.79+058 (stat) t48 (syst)) x 10~

e
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http://www.kek.jp/intra-e/press/2006/BellePress8e.html

B(B — 1v)

Belle (combined)

(1.62 + 0.40) x

10°*

BaBar (combined)  (1.76 & 0.49) x 10~*

HFAG Ave (Aug'10) (1.64 = 0.34) x

104

o(BR(B—1v))

Standard Model

(1.2 4 0.25) X

1074

(V,=(4.32£0.3)x10°3, f,=190+13MeV)
SM prediction is ~2c smalller than experiments!

o 2 3
BR(B—1v)

(UTfit) Tarantino, ICHEP10,
update of arXiv:0908.3470

HQL - 2010

60

BR(B — tv)

101
05 F
0.0

051

IIIIIIIIIIIIIIIIIIIIIIII

- Temeeo - Constraint from B — t* v, and Amy -

JI|IIII|IIII|III

_15_|||

-1.0 -0.5
. 1-CL
0,30 )j1|03| T ] T T T T | T T T T T T T T T T 1 ]

C Global fit to CKM: :

4o fit +0.114 .
025 Bty = (0.763 —0. Ohl) x 107 ]

C ~2.50 smaller i
0.20 _— —_
0.5 [ -
010 [ -
B e Fit without

| e measurements-
0.00 B L 1 '} 1 I 1 L 1 I 1 L L 1 I 1 L 1 L J 1 L 1 ]

0.5 06 0.7 08 0.9 1.0

0.0

0.0

0.5 1.0 1.5 2.0

p

Possible sources of
CKM discrepencies:
 Stat. Fluctuations

in measurements
- Lattice estimate of /,

* New Physics in
B—1v or sin(2p)

sin2f [ (CKMfitter) ICHEP10)

Dana Lindemann N

o
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Search for
B—{v(y)
(where (=e, n)
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? BaBar B— (v Inclusive Analys%

PRD79:091101 (2009)
468 x10° BB

Helicity suppressed but clean decay with monoenergetic lepton (2.64 GeV/c)

e Assign high momentum lepton

(particle ID) and missing energy ~ [

N
30:
20-
. Assign B__as rest of eventwith 1]

as signal decay

* Reject events with more leptons.

requirements on its AE and p,

e Suppress background using

60

Events / (0.0022 )

Fisher discriminant of kinematic 20

and event-shape variables.

. Extract yield from 2D fit to m_
and Per= 4, % a1p£CM & a,P, =

* No signal decays were observed.

15

10

Events / (0.0018)

90% CL

647, 67 (2007)

( BaBar ) Belle Standard
Inclusive Phys Lett B Model

B—ev |1<1.9x10°%| <0.98x10°% ~1x10"™

B—puv C1.OX1O'6) < 1.7x10% ~5x107

HQL - 2010

(a)

0 riiiliiis
52 522 524 526 528 5.3

Mg [GeV/c?

B—puv

o= — == 7~ AL

0
522 524 526 528 53

mg, [GeV/c’]

Dana Lindemann

Events/ (1 GeV/c)

Events /(1 GeV)

200F '|.""|""|
* Data
= = " Background
150 = = Signal
— TOtal fit
100 .
B—ev
50r .
0 PR RN (U TN TR ST N RN
-5 0 5 10 15 20
Py (GeV/c)
50_— n
40r )
30 1
20 .
10+ 3 %& -
0',., o ]
-5 0 5 10 15 20
Py, (GeV)
L5



? BaBar B—{vy with-Hadronic Ta
L3

PRD80:111105 (2009)
465 x10° BB

ag

No hehcuty suppression and clean decay providing A,

B(B — fvy) ~

Korchemsky, Pirjol, & Yan,
PRD 61 114510 (2000).

« Reconstruct Btag and suppress
continuum using event-shape variables

 Require 1 track, choose highest energy
photon, apply n° vetos, restrict v-£ angle

» Restrict neutrino mass m’ =|p,-p,-p

* No requirements on lepton/photon
kinematics provides first measurement
independent of B—y form-factor models

B(B — (vy) = (6.5755728) x 1076 at 2.10
B—evy B—puvy B— vy SM
<17x10°® <26x10° <15.6x10°| 10°

Most stringent reported limits (90% CL) to date

by restricting y-v and y-£ angles
HQL - 2010

Also provides model-dependent results

Oﬁ'emGF
28872

Q u

242 Qb
Vub|2ff—;mz—ﬁ3 (

-2)

mp

1% inverse moment of B wave function,
present in B—x transitions, theoretically uncertain

Entries/(0.2 GeVZ/c*)

Entries/(0.2 GeV’/c®)

Dana Lindemann

7E B—evy | . Signal at B(B—{vy)=40e-6:
it ] Peaking Background -
6F s | === Total Background IE
s | ® Data &
' - I
| T
2F : E
1:_ ___E - ,-" L] '
L7 —
1 05 0 05 1 15 2 32
m2 (Ge /c?)
?_ I | I | I | | ' | _;
6 E
S i
2 c
1 =
005 0 05 1 15 2 25 35 4
(GeV /c)
16
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Search for
B—D®ty

Dana Lindemann

17



B—D™tv: Theoretical Motivation

» Sensitive to charged Higgs couplings at the tree level @

« Complementary to B—1v but: b 1 <
- Larger rates and more precision (no f, and Vub uncertainties) W+ +

JHEP 0610, 053 (2006)

B(B" = D* 1v)sm = 1.41 +£0.07

~

B(B — Dtv)anpm = G375 |@ }j@‘ tan? /3 mB) better known than Vub,

cancels out in ratio

Form factor measured from B—D{v —constrained by HQET B(B — Dtv)
- 3 body decay permits study of other observables sensitive to NP_ R(D) = :
(92 distributions, D* and t polarization) B(B — Div)

;3.5;""""“""""'

3 7| Ep=2GeV, Br = 1GeV

¢ 30F —gs =0(SM)

!  Tmgs =141

=25 mgs =2 &

T : . Ny

S 20F  g.=Higgs coupling Q

I C

S constant T

+

S Sy

T

o

)

= o100 ~05 0.0 05 1.0 50 100 150 200 250 300

- (mp — Ep — E,T)2 — 2(E;ZD — m%) — m?mss
cosf = 2ED — m?) My (GeV)
[Nierste, et al, PRD78:015006 (2008)] Tanaka, Z Phys C37, 321 (1995)]
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""D

Belle B—D®)ty Incluswe Analyses

Reconstruct D'—K'n(n’), and D*—D"x.
Select ¢, u, or n for T decays.

OHELLE

Probability / 125 Me

11

AThby Wy Gt " E,.[GeV]

VIS

AY

B—D*"tv,
e mode

* Apply requirements on AE and
m_, for

B—D**"evy
Other B decays
Signal

S
(%]
T

« RestrictE_ ,m*_ ,qg%E

vis(ible)

« Most disriminating variable to
separate B—>D®)ty (2-3 v)
from B—D™®¢v (1 v) background:
Xmis&; — (Emi&;s — |ﬁD(*) + ﬁf,wl)/|ﬁ5’|

(Like m___but no dependence on m

Probability / 0.5

0-2-1012345678

[PRL 100, 021801 (2008)| xmis
HQL - 2010 Dana Lindemann 19
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"“D arXiv: 1005.2302 (2010)

g Belle B—D™tv Inclusive Results™

PRL 100, 021801 (2008), 535x10¢ BB |
Fit to m_. and |p_.| in CM frame ~ (only fit to mgg, not p,)

0 * — +0.40 ‘
Fit accounts for cross-feed between signal modes B(B" = D ‘ Tv) = 2.0275737 +0.37
9.20: First obsersvation of

Reconstruction of By, and Bsig
Lepton-id and signal selection
Shape of the signal PDF’s

<=

u L .

“gm S [, an exclusive b—ctv decay
] 2
2 I
:I" - 3 401- + TABLE II. Summary of the systematic uncertainties.
Z | E Source D*%r v, D7,

505" .l. Ng5 +1.4% +1.4%

. 20

Tie% o Tas%
+2.5% +6.0%
Comb. and peaking backgrgfinds +3.3% +£2.7%

+ i o o
g \
.l B
i r.' .
ry .

05553 524 556 538 5.3 05 — 1 15 2 Fitting procedure +0.8% +1.5%
Mtag [Ge\”cz] Data & Fit Py, [GeV/c] Total ’/ +13.9% +15.2%
Background Determined from data control
“L1sof B—D*1v (top curve) samples B'—D*’n"and B*—D"n’
> | B—Dr1v (bottom curve) +
[ = | — 0 +0.28
s | 3 B(B~ = D*°tv) =2127028 + 029 (8.10)
~100
z" > | B(B~ — D°7v) —077i022i012.
501 e
| A First Observation ="
o0 (7
B2 555 53 ! Y - T 1:51:'* 2
M,,, [GeV/c’] P,, [GeV/c]
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| D> -
B—D®)tv Hadronic Tag

. After Btag, reconstruct D™ through ~10 modes. Require exactly 1 lepton: e or p.

« Suppress combinatorial bkg using E_. _ and p, (and for BaBar: g* and p

extra miss)

p,>-**' (BaBar)
. Slmultaneous extract all modes from 2D fitto m? __ and { (Belle)

miss
where m2. = pream — P Bi. — Ppto — e Peaks at 0 for B—D*)0v (1 v) bkd
- BaBar: also simultaneously fit to B—D**{v control samples
« B—D®({v samples used for yield normalization C ok } Data
a [] Dwv
t >
. BaBar: 1° measurement of kinematic distributions (g?, p,) S ———
o 1= BG
B—D*lv > <, 40 s 20 -
B—D**{ o R .
SO > Belle: B*—D%%v
S ‘3 30 B 10
T | 22 s [
| 5 2 [ .
a2 | c
240 | © o0 05 g 20 0 025 05 075 1
= | . N Eyra(GeV)
= 10 N arXiv:0910.4301 (2009)
2 20— BaBar: B*—D%v— N 657x10 BB
0 ..... . otk ol
Doe ‘ 8 2 0 2 4 6 8
Charge Xfeed 9 912 [PRD 79, 092002 (2009)
Comb Bkg Miniss (GeVie ®) 232x10° BB ] Miiss(GeV?/c?)
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B—D®tv Com

. (
‘ J
__,_|_._l !
— <30 )
=l |
— )
‘—}—'— >
1 ‘ | | | | ’
0 1 2 3 4

|Andrzej Bozek, talk at CKM2010| BF(%)

Bt — D0ty
B - D* rtu.

Bt — D1y,

B 5 D 7ty

2.127%2% +0.20]% 8.10

+0.69 +0.40
3.04T4 9 40401% 3.90

[2.25 4+ 0.48 + 0.22]% 5.30

2.027%% +0.37]% 5.20

[2 56-1'-00 7656 +UU 32]:?]% 4.7c

[1.11 4 0.51 + 0.04]% 2.7¢

N . u] e 1o
[0.77 + 0.22 + 0.12]% 3.5

+0.41 4+0.24
[1.51 0390 19]'}’ 3.80
1l.80

[0.67 £+ 0.37 &£ 0.11]%

[1 01+00 4461 +00 11?1]% 2 60

[1.04 4+ 0.35 + 0.15]% 3.30

parison of Results

— Belle Inclusive

PRL99, 191807 (2007)
arXiv:1005.2302(2010)

— Belle Hadronic
larXiv:0910.4301 (2009)|

PRD79, 092002 (2009)
PRL100, 021801 (2008)

Chen &Geng,
JHEP 0610, 053 (2006)

Ratio R(D!
from Hadronic Tag fits:

R(D)%M = 0.30 +0.024

*)) was extracted

“Jsm = 0.25 £0.018

RI[D) (41.6 = 11.7 = 5.2)%,
?{R{D)— (29.7 = 5.6 + 1.8)%,
" R(D°) = 0.70 *31§ 08
gy (D) = 048 03 h
el | R(D*) = 0.47 155 1069
R(D*") = 0.48 7515 Ty

0.8

Averége with new results:

R(D) =

experimental bounds

B(B — Dtv)
2 —0.40 £+ 0.08
B(B — Dtv) theoretical
prediction

04

0.0

HQL - 2010

lo
02
0.1 02 03 0.4 0.5
M. Tanaka, R. Watanabe,| 5 /my+ (GeV ™ 1}
arXiv:1005.4306
Dana Lindemann W



M. [GeV]

Conclusions

B—tv and B—>D®)1v: now well-established decays, observed at both BaBar and Belle

B—uv and B—{vy: not yet observed, but sensitivity near SM expectations!
Observations expected at next generation B-factories

Measured BFs and SM expectations consistent within uncertainties, but room for NP!

B—1v and B—Drtv already provide exclusion in plane of 2HDM parameters m,, x tan.
B-factory sensitivity is competitive with direct searches at LHC!

700 1 I | | I 1 1 1 I I 1 I 1 1 | | | I 1 I s | | I 1 1 ] | I I
95% CL excluded regions p | Expected 95% CL exclusion
N R % A ' 1fb" at ATLAS
600 &~ o BB X,y) 7 30 fb" at ATLAS
I B(B — 1v) / === 2 ab'at SuperB
500 [0 B(B — Dwv) /B (B — Dev) 75 ab™' at SuperB
— ='B(K— uv)/B (n»uv) [(ATLAS) arXiv:0901.0512 (2009)|
...... B(B — uv) ’ |(SuperB) arXiv:0709.0451 (2007)|
400 —— Combined fi},(foy MC)
’ .
300
200
100 —

LEP 95% CL exclusion -

1 | I 1 1 |l | | 1 1 1 | I 1 1 1 1 I 1> L 1 1 I 1 1 1 (-

10 20 30 40 50 60 70

[Flaecher, et al, Eur.Phys.J.C60:543 (2009)| tan, 23
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KEKB Collider/ Belle Spectrometer

SCC RF(HER)

HQL - 2010

o

Ares RF cavity

u and K, detection system
(14/15 layers RPC+Fe)
< € source

1.5T SC solenoid

Dana Lindemann \\

High Energy Ring: 8.0 GeV electrons
Low Energy Ring: 3.5 GeV positrons
Design luminosity: 1 x 103 cm2s"

Peak luminosity: 1.71 x 103 cm2s""

Beam Crossing angle: 22mrad

Aerogel Cherenkov Counter
T %\ (n=1.015-1.030)

/3.5 GeV et

Electromag. Cal.
(CsI crystals, 16X,)

entral Drift Chamber
(small cells, He/C,H,)

- ToF counter

25



?PEP-II B Factory/BaBar Detector,

High Energy Ring (HER): 9.0 GeV electrons PEP-II _ ..
Low Energy Ring (LER): 3.1 GeV positrons Positrons '
Design luminosity: 3 x 1033 cm2s™
Peak luminosity: 1.207 x 10%** cm-2s-'
CM Energy: 10.58 GeV

Boost of y=0.56 in lab frame

Rings ™

Low Energy Ring
BABAR Detector

High Energy Ring

ElectroMagnetic
Calorimeter

1.5 T solenoid

== Cerenkov Detector
(DIRC)

Silicon Vertex Tracker
Instrumented Flux Return

b
"
HQL - 2010 Dana Lindemann = 26

g



Luminosities

1600 "
1400'_ > 1 ab_l
[ | On resonance:
1200 1Y(5S): 121 fb*
1Y (4S): 711 fb™!
1000 1 Y(3S):3fb™"
(fb—l) 1 Y(2S): 24 fb!
800 | 1Y(1S): 6 fb’
: Off reson./scan
600 ~100fb™!
-1
400 _ 550 b .
IlY(4S): 433 fb!
200 1 Y(3S): 30 fb*
[ 1 Y(2S): 14 fb!
0 Off resonance:

1998/1 2000/1 2002/1 2004/1 2006/1 2008/1 2010 ~ 54 fb !

[Trabelsi @ ICHEP'10

~770 MBB for Belle, ~ 470 MBB for BaBar
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arXiv:1008.0104 (2010)

. 468 x10° BB
BaBar B—tv Hadronic Tag
Decay Mode ¢ x 10~* Branching Fraction (x10~*) Significance o
T setvp 273 0.397559 0.5
T s putvr 292 1.2310-50 1.6
T s aty 1.55 4.0713 3.3
T = pTv 0.85 4.37%2 2.6
combined 8.05 1.8015:27 3.6
. 240¢
Ezm;_m §2m§—(c)
2 180 BABAR 2 200 BABAR
%150: preliminary 107 © 180F-  preliminary /'/-'
140} 7 160 o,
100F :
- 100
801 BDf— >
GU':— =7 Gﬂf— -'/’ e
wb G aoF ///
20k ol / SXITIN __.-"'"-'-/
02 04 06 08 1 12 14, % 02 04 06 08 1 iz La,
(b) t+—etvv, (c)t+—utvy, d)t+—nutv, (e)t+—ptv
g 22 (d) § - (e)
2 20 BABAR e % BABAR
S 18 preliminary = - preliminary
200
e + T sl
“ 12 ,%%%é/ﬁﬁ/ wo1sp
10 L 7 :
B . 10F
S Al V,// 7 SZ_H
% o2 04 06 08 0.2 )

o
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Events/0.57 GeV

Events/0.72 GeV

? BaBar B—»tv Semi-Leptonic Tag

Channgl Effi ki Uncertainty (%
dam N, Branching fraction (X107%) € ciency (%) ncertainty (%)

Tag efficiencies
‘T+ — €+ v B 21 + 12 121 (36 — 14) B* — 7 v, (1.514 = 0.003 = 0.107) 7.1
N LT T1s B* = u v, (0.937 = 0.003 + 0.066) 7.1
Tn—u v,y 135+13 148 (1376 BT —ety, (0.974 = 0.003 = 0.069) 7.1
= pt D, 59+9 71 (2.1729 158 004 % 0.07) is
_ T e v, o8 T 004 20 .
= 7T, 234 =19 243 (0.6713 = ute, s, (L45+0.03+0.11) 74
Bt — 1y,  509+30 583 (1.7 +0.8%02) ©—ms | (Q44005*01) 45
* s pti 0.83 = 0.03 * 0.05 54
B*—puty, 13%8 12 <0.11 (90% C.L.) Bl 31500 £00 p
Bt —e*u, 24+11 17 <0.08 (90% C.L.) B — v,  (2865%034x175) 6.
B — ey, (37.01 = 0.38 + 1.84) 50

T = p* Vs (AR AV

L]
L S TTTT T

E 100~ 103
19 g 100} .
E S sofy TR
1 & = : (b) '
14 L [ ; LT
1 > - 0 . N h thnnging

m = 0 0.5 1

Eg, .. (GeV)

> — >

1O ; 1 9200

E i h ﬁ 150 #—{_-

| S 1 S 100

i 3

[ =

S S

84 6a)

0 05 1 0 0.5 1
E._ (GeV) E._ (GeV)
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I _ :
Belle B—1v Semi-Leptonic

>160F

Decay Mode Signal Yield ¢, 107* B, 107*

T™ — € el 73723 59 1.9070:59+0.33
T  — U Uuvr 12ﬂ§ 3.7 0.50i3:$2i8;§?
T7 =T Us 55f§é 4.7 1.801“3;231’8;3?
Combined 143736 14.3  1.5470-38+0.29

HQL - 2010

(b)yt—evw,(c) T— pvvand (d) t — nv

L7

Events / 0.05 GeV

%

0.25 0.5 0.75 1
E,., (GeV)

Dana Lindemann

arXiv:1006.4201 (2010)
657 x10° BB

Tag

-(b)

%,

0 0.250.50.75 1

Ec. (GeV)
70 (d) +
60} i
50 Lk %0
40}
30}
20¢
1 _
0 . 7
0 0.250.50.75 1
Ec. (GeV)
30



PRD80:111105 (2009)

BaBar B—/ H d T
BT — eT .y Al T Bt Ty
Ngomb 0.3 + 0.3 + 0.1 1.2 £ 0.6 £ 0.6
Npeak 24403+ 04 21+ 03+03
Nke 2.7+ 0.4 4 04 344+07407
gl (7.8 £ 0.1 + 0.3)x10~* (8.1 + 0.1 + 0.3)x10~*
'uhrulm 4 7
Bcu::'_hiut!d {6.5:1-? :ﬁ_:} . ]ﬂ_ﬁ
Model-independent limits < 17x10°" < 26x10°" < 15.6 x 107*
fa=fv limits < 84 x 107" <B7x 107" <3.0x 107"
fa=0 limits <29 x 107" <22 x 107" <18 x 107"
a'  aG%
oz |V [*mb (£ (E )+f ( 1) 2(1 - z)°
A v
dE, ~ 48n? ( ) [arXiv:0909.5689)]
%— I; PSS I B I I I _
8 oy
e
= O o _:
o0 O
-l:l: o O
fA=fV S.Ignal model (Ie:ft),'-1 =08 =06 =04 =02 0 02 04 I].iccll.'.;ﬁ 1 =1 =08 -00F =04 =02 @O D2 04 DB 048 .B =06 -:.-1 -II:.I T
f,=0 signal model (middle), Yy
kag (rlght)’ ® 08 _
electron mode (top), & o o . ]
muon mode (bottom) _ - Ve
-H:E—
-IJ.EE—D
-IJJ:E
=

il
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-0

=0E =04 =02 0O

b2 04 DB DA
t:i:m[lﬂr

=1 =08 -0 -04 -8.2 D

02 04 085 Q2 1
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D> arXiv: 1005.2302 (2010)
PRL 100, 021801 (2008)

S Belle B—D®tv Inclusive

a0
- TABLE II. Summary of the systematic uncertainties.
n Source D*r%y, Dt u,
3of- WY +1.4% +£1.4%
o [ Reconstruction of Biae and Bsiy, +£12.9% +12.8%
= - Lepton-id and signal selection % %
£ - i Shape of the signal PDF’s +2.5% +6.0%
E 201~ Comb. and peaking backgrounds +3.3% £2.7%
= Fitting procedure +0.8% +1.5%
- - Total +13.9% +£15.2%
10k D B e
E 1 | I 1 1 1 | 1
52 5.22 5.24 5.26 5.28 53
2
Mmg [GeV/c“]
Subchannel NMC N, N, N, Ny €x107% Bx107°  B(%) p3 s

D'—Kta, 17 —etpp, 263733 L2710 195735 194738 40 325+0.11 459 244707 500 079
D'— K 'mr o', r" = et p,p, 508737 50735 119720 43173 60 078 +0.07 1703 L6970E 260 050

DP—K*m 17 =7, 138.0732 —1.073% 2097100 118.07HY 148  LO7TRI 2572 2027088 380 048
Combined 215113 6,277 6012 1827H 248 L1778 4734 2.0270% 670 057
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|PRD 79, 092002 (2009)|

BaBar B—+D<*>wHadron|c Tag

20

[Events / 0.1 (GeV/c*)* in insets]

20

Events / 0.5 (GeV/c*)?

HQL - 2010

0.5 ]

(a) D%

[i] .
-2 0

IIIl-"l

(C) Dt+£

2

4
2 (GeV/c2)?

Events [ 0.12 (GeV/¢c)

{a} D'”E’

(b) DV

(d)y p*¢

Events / 0.16 (GeV/c)

] 0.5 1.0 1.5 20
|pi| (GeV/e)
Signal mode Bsig/ Enorm
B~ — D%, 1.85 = 0.02
B~ =D p. 099 %001
B"—D'rp.  LE3IZ0.03
B'"—D*r 9. 091 +001

. e
Dana Lindemann \

(c) D**i

s 10 s 20
Ipi| (GeVfe)
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larXiv:0910.4301 (2009)|

Belle B—+D<*>w Hadronlc Tag

)

BELLE
= 40
[+ ] L
&t '5- I ’i«-. - B — D7+ Data
< 30| s 8 G 8 @ Dw
2t s [ s I M 0w
2 | 2 6L 8 6 M 86
s 20 = T 2 T
1Ll [ > . 2 B
i L 4+ (1T ] 4+
10 | i -
[ 2 2 -
0 0 ol
-2 0 2 4 6 B -2 0 2 4 6 8 -2 0 2 4 6 ;
M7iss(GeVi/e®) M2 (GeV¥/c?) M2, (GeVc?)
=
w = i =
: ¢ Data| 2 6 4 pata| & ¢ Data
@ M D 2 M D E B D
£ 15 M BG E " + Wee | E W BG
o o o

0 0.25 0.5 0.75 1 0 0.25 05 0.75 1 0 0.25 0.5 0.75 EcL1
EC'L
E..(GeV) (GeV) ES° (Gev)
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B-Factory Sensitivity

95% C.L. exclusion sensitivity

COFRunll 4
[ Excluded

&

Expected 95% CL exclusion

:; ..... 7 1fb"'at ATLAS
L + 30 fb™* at ATLAS
o === 2 ab'at SuperB
- | 75 ab' at SuperB
25 ; 700 I 1 I I I UL 1 I I I I LI | I I I I I /I~ I I I I LI 1 I I I
20 s @ 95% CL & «cluded regions /
s .9 - R’ Y
10 -101‘!:_:1 = 600 PB X 4
i IR s¥) P N

(m, -max), e - B(B — wv) V4 @
emmm e % g [ B(B — Dw) /B (B, Dev)

[(ATLAS) arXiv:0901.0512 (2009)| — =B(K—uv)/B(n —ypw)
""" B(B — uv) ’

—— Combined fl}(foy MC)

SuperB B(B—tv)
with 75 ab™

with 2 ab'

LEP 95% CL exclusion -

)

1 1 - | 1 1 L 1 I 1 1 1 1 I - 1 1 I 1 1 1 [—

P R TR 10 20 30 40 50 60 70
: 1
[(SuperB) arxiv:0709.0451 (2007)] °™ |Flaecher, et al, Eur.Phys.J.C60:543 (2009)| tan
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