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Outline

 Introduction
« BaBar, SuperB, Hadronic Tag Reconstruction

e Updates on BaBar searches and
prospects at SuperB for:

e B o1V [arXiv: 1207.0698, Submitted to PRD]
e BKGhv - New Result

Charge conjugate modes implied throughout talk
CKM - 2012 Dana Lindemann



The BaBar Experiment

e % Ay C ___bbresonances \
CrEaie—~2 Y(4S) — BB : BB = | 31 CM energy
g 20t .‘II'; ol f ]
7 i = of e*e
Csl(Tl) EM Calorimeter 1.5 T solenoid E”' ! =,+ a:' collision:
Measures particle energy, Toof [ A -C 10.58 GeV
_ 0 ' o P t ]
e- and vy ID, 1° reconstruction q SRS A ‘ml WK
) ' TI(IS) . 'lI(ZS) 1(38) mi '1(48) ]
Cherenkov Radiator 044 046 10001000 1034 1037 1050 10.38 1062
Mass (GeV/c')

|dentifies particle types,
K/1T separation V

Instrumented flux return
Identifies muons .

Drift Chamber g ] |
Tracks & - A

measures
momentum
of charged
particles

(3.1 GeV)
« Asymmetric Collider

«~470 x 106 BB (429 fb)

* Mostly hermetic detector

(9.0 GeV) (neutrino “detection” viap__ )

Vertex Detector
Tracks & measures origin e Clean environment
of charged particles (rare decay searches)
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The SuperB Experiment
« Goal: 75 ab at Y(4S) over 5 years ,‘\

¢« ' =1036 cm?s'(x100 luminosity of BaBar)

« Flexible running energies (charm threshold to Y(6S)) sunerB
« 80% polarized electrons U

 New collider design
Smaller emittance — higher luminosity

« Detector concept based on
reuse of BaBar components
(also PEP-Il components)

« Will be at Cabibbo Lab
on Tor Vergata campus (ltaly)

6.7 GeV R 0 140 Gev
e+ - T . Iy |II
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Hadronic Tag Reconstruction

. Distinguish signal decay and E___by exploiting Y'(4S)—BB production

1) Fully

reconstruct
B. In

tag
hadronic
modes

miss

P, inevent

preliminary /

=i~  Correctly

st Reconstructed

-

o ——

==t COmbinatorial Background

Coavanlapsalessslesaalsoralosnslonselasy

£25J 5255 528 65265 527 b527F 6528 6.286
Meg [GeV]

CKM - 2012 Dana Lindemann A



Hadronic Tag Reconstruction

. Distinguish signal decay and E___by exploiting Y'(4S)—BB production

1) Fully 2) Look

miss

reconstruct K7 for signal
Btag H decay in
hadronic rest Of the
modes sig v Ly event
Y ZEEN
Y A
' Poss in €VENt |
meEs = \/ EZ .. . _Extra Energy
3 F . 3 BABAR
2 ”B;r‘éllrféalrg « Clean B samples with i preliminary
3.,.... Correctly/ suppressed backgrounds 15
mp Reconsinicted - B, 4-vector is determined, | f
o < improving resolution on signal | ¢ Background
—e : ; — 1
sof. Combinatorial Background kinematics and pmiss "
Bainlsidliacdona st saislon - r:ﬂsz' BT R B T
e « Low reconstruction efficiency E,.. [GeV]
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Search for
B"™—1'v
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Bf*—l1"v: Theoretical Motivation

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

Gim : m?. . . ,
B(B — (v) = £ Bmf(l — —2)20f1é|Vu_b|2TB
U 4 my \ ]
—— . S,
Helicity suppression Experimental sensitivity to f;| Vub|
B(B = pv)sm ~ 10 Vub (exp + theory) and /. (theory) uncertainties

\B(B — ev)sm &~ 1071 dominate SM uncertainty

1 B(B — tv)sm = (1.18 2 0.16) x 104

W-i—
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Bf*—l1"v: Theoretical Motivation

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

G2m m?
B(B — v) = “EEm2(1 — —L — )2 fEIVa |8
U 4 mp \ ]
— . S T
Helicity suppression Experimental sensitivity to f;[Vub|
B(B = pv)sm = 10 | [Vub] (exp + theory) and f, (theory) uncertainties
| B(B — ev)sm ~ 10~ dominate SM uncertainty

U B(B — ’TV)SM — (1.18 T 0.16) x 104

Sy
L

W™ or H™?
b Charged Higgs can enhance or suppress SM rate:
( " mEB \ Vy

B(B — TV)QHDNI = BSI\-’I X ( tan 3\

.--—

'W.S. Hou, PRD 48:2342 (1993) | .m iR
tan2 5 m2, )
B(B — tv)susy = Bsm X (1 — RIpR— 5 )2
\ Akeroyd and Recksiegel, J. Phys G29:2311 (2003)| + €p tan O my; )
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arXiv:1207.0698
Submitted to PRD

B"—t'v with Hadronic Tags

H » Reconstruct 1-prong t decay modes:
— £+ ew, uvy, mv, and pv—m: i

Reconstructed t decays

T
g\

. Exactly 1 track
‘{/ ~a  ° Suppress continuum bkg using

2 event-shape variables (R2, cos8
o 2-variable LHR for nv (p* and cos6
o 4-variable LHR for pv (cosé__,m ,m p*)

Thrust)

miss)

CKM - 2012 Dana Lindemann 10
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arXiv:1207.0698
Submitted to PRD

B'—1 v with Hadronic Tags

» Reconstruct 1-prong t decay modes:

— ew, uvv, mv, and pv—rn’y
_X € V E—I_ Reconstructedtdecays P
-
* g‘.\ 4o 100
B \JBSIg S . Exactly 1 track
1/\* e Suppress continuum bkg using
A{/ T 2 event-shape variables (R2, cosé., )
o 2-variable LHR for nv (p* and cos6___)
Most discriminating variable: Eextra « 4-variable LHR for pv (cos®__, m, m_, p*)
ey - = -

e Sum of all remaining energy gEu BABAR gt BABAR

: : S 300 preliminary | o, 1800 preliminary

in calorimeter should be zero @ *f @ 1o00f

23250;—' Hadronic- 231400;- Hadronic-
* Misreconstructions, split-offs, & zoo;—mu Hadronic org  Semileptonic
: : double-tag 1000 % double-tag

beam bkgs produce excess
. Validate E,,, withdata _—"| « ‘e i

USing dOUble-tagged SampleS g °0: 02 06 1 14 18 22

Hadronic DT, Eema [GeV] Hybrid DT, Eexira [GeV]

CKM - 2012 Dana Lindemann 11



arXiv:1207.0698
Submitted to PRD

B*—tt'v: Results

» Extract BF using unbinned maximum likelihood fitto E_

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

= =
2 140F 2 - oo
2 1200 g 120 - 3ok All T modes are fit simultaneously
S100f ;;wn:— = ' Data
= a0l = sop = Background

60F 60} o 2501 o .

aol .,':; [ Fit to Signal

40 3 [

20} BiBsk 20 BABAR —P200 Excess of events

% 02 o0a 06 o8 % 02 04 06 08 . atlowE__

Egxra [GEV] Eextra [GeV] 1 50:
> > f ;
= 10f = 25f 100
f’:; 8 %. 2u§— E
F | s | 50F BABAR
i i preliminary

¢ - 10F77-- — C - - | ol

BBk ¢ BiBik % 02 0sa 05 o8

Gi; 0.2 ﬂ.l4 ﬂl.IB U.IB OD 0:2 0:4 D:E D.IE I

Egxra [GEV] Epxira [GEV] EEI"E [Gev]

B(B — Tv) = (1.837)5 £ 0.24) x 10~*

Exclusion of null hypothesis at 3.8 ¢ (incl. syst.)
CKM - 2012 Dana Lindemann 12



Bf*—1'v Results within Context

Previous Branching Fractions (x10)
BaBar Hadronic (2008) 1.8 93 +£0.4+0.2

BaBar SL (2010) 1.7 £0.8+0.2
Belle Hadronic  (2006) 1.79 7539 1058
Belle SL (2010) 1.54 £0:38 +0.29
Belle Hadronic  (2012) 0.72 7327 +0.11

(1. = (18924) MeV
Inclusive BaBar |Vub|

[(HPQCD) arXiv:1202.4914] \
[arXiv:1112.0702]

0.53

BaBar Hadronic (2012) 1.831) 5 £ 0.24

Bsm = (1.18 £0.16) x 1074
Exclusive BaBar |Vub| [PoS(EPS-HEP2011)155 (2011)]

Bsm = (0.62+£0.12) x 10~

Measurement is 1.6c larger

BaBar combined B(B — 7y) = (1.79 £0.48) x 10~* than SM prediction
oso10> [ Globalfitto CKM; | pvale =
] B(B — Tv)ézéM = . 0.9 o
2 ((0.832+£0.84) x107%) 7§ [Hos I p_,., E
= 0w 16 WA: (1.63+0.33)x10+ ||
C 1 & %°
; 0.15 + — 0.5 I=
E - ] 0.4
0.10 :— \ —: 0.3
C Fit without B—tv? 0.2 r
005 ZEEEE measurements 10 - Kezm | =
ol B[R conentiome v v andam,
) 05 0.6 0.7 08 0.9 1.0 ’ -1-?1.0 -0.5 0.0 0.5 1.0 1.5 2.0
sin 2p3 p

CKM - 2012

Dana Lindemann

13



B*™—1"v at BaBar

?100— 2_012 BaBar

2HDM, inclusive [Vub|

50} BABAR
preliminary
Excl. at 2o
_ Excl. at 3o
0 | arXiv:1207.0698 | J
0 500 1000
my (GeV)

Current world

B—1v precision:

(%8)1.1ab-1 ~ 20% <

CKM - 2012

-q- [
Sion Balar % - BABAR Inclusive |Vub|
: — r preliminary Exclusi Vub
exclusive [Vub| | = 6 xclusive [Vub|
VoI
e 4
2 - 20712 BaBar
% S0 1000 2 x
m,, (GeV)
% 0.1 0.2 03

tan B/m__ (GeV™)

Ex. :
C/U . N
S/O <
N 5 TN ‘
\B(B - TV)QHDI\-’I — BSI\-’I > (1 . tanz ,.b) 25‘ )2
miy

« o, dominated by

statistical origin that
scales with luminosity
e Other systematics
may be irreducible

Dana Lindemann

2

— 3 o '
é [ 2012 BaBar preliminary |
X5 SM(inclusive [Vubl) =
>
v
toof -
T:Q ®
% 15) B
!
050

L1 1 | | | | | 1 | 1 | | 1
"0 10 20 30 40 50 60 70 80
Integrated Luminosily[ah'll
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B*

ve |Vub]|

o
§100

=33 *v at SuperB

100

75 ab™!

7\
50 %ﬁﬁﬁa{s 50 /[)Sllllgqliarll
Excl. at 2o
2
.Eml atdo B(B — 7v)onpm = Bsm X (1 — tan ﬁ—)2
N arXiv:1207.0698 | - _ _ 1 mH
0 500 1000 ' 0 500 1000 1500 2000 2500
my, (GeV) my; (GeV) X
S [ —e—2012BaBar Preliminary
Current world SuperB B—1v precision: Xys-  SM(inclusive [Vub)) .
B—1v precision: (%)75&5_ ~ 3 — 4% < |~ SuperB 75 ab"
(%8)1.1ab-1 ~ 20% s T H— 1 E
B a (limited by exp. systematics) z | | 1
T m 1.5 ]
BF(B--_;W)/B-F(B'_--@) SuperB B—pv precision [ -
ratio mdepéndent (currently unobserved): I
of f,[Vub] B _ N TEUET VU UUUT PN PP TUURT PPN IO
(B )75ab—1 RO — 6% 0 0 e

CKM - 2012

| Based on simulation studies by E. Manoni |
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Search for
B—K®hv

Dana Lindemann
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B—K®yv: Theoretical Motivation

Flavor-Changing Neutral Current processes are not allowed at tree-level in SM

2 U// / /V B(B — K vv)sm

Woeromen, wW- . AW ~ 4 x 107°
’ ) ’ " B(B — K*Vﬁ)SM

b u,c,t 5 b Sy ﬁ t s
B K B K ~6—-13x10°
u,d > u, d T,d > .d

U
Branching Fractions can be enhanced at same order as SM:

» Non-standard Z or Z' couplings
—>

* New Physics entering in loops —
* New Physics with K*+invisible signature

rrrrrrrrrrrrrrrrr

O g 15 SM
o) i Invisible Scalars
) =
@S\ (\0 s 3]
O \(\‘b@@\\o\ L 10f
i T
RO
= el 2 5 b
Q =
Y
u::E b , , ]
KL 0= . %’4 2 0.6 08 Altmannshofer, Buras, Straub, Wick
sp=q°/m '
B JHEP 0904:022 (2009)

CKM - 2012 Dana Lindemann 17



B—K®yv: with Hadronic Tag

No additional tracks
Restrict to low values of E

extra

of 6 event-shape variables

Suppress continuum bkg using LHR

Define kinematic variable: s, = q*m,>

» Reconstruct 6 signal
channels in rest-of-event:

e B—>K" vv

° B—>KSOW

(normalized invariant mass of neutrino pair)

CKM - 2012

Dana Lindemann

K** K |
K*—K '
K*— K -]

:K* 0_)KSO7-[0 :

S121213
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B—K®yv: Results

Branching-fraction upper limits at 90% CL within the low s, = q°/m_* region

B—K*tvv B—>K% | B—oK*tyy K *0yy | B ABAR
10 L.
(>0.4,< 3.7) <8.1 <11.6 <93 p X oreliminary
(>0.2, < 3.2) <79 J

I\/Iost strlngent reported Ilmlts usmg hadronic reconstruction

BBk | B-

;16
B 14F prellmlnary ]
P :
=121 -
: -
w10 -]
8- E
6 -
P I S =
2_—* l * -]
05 m—— (7 /////1//,17/// /// 4—*—1 .
0 01 02 03 04 05 06 07 08 0.9
Sp
— (e LB B B B B B T LI L L R
= 18- BABAR %t
?-:'::E preliminary B—K VV
> 16)
24 & [
w 125 . [
L h"ﬁ" : ]
8 H 2 .
6: ....... 1
| 3
0 ez / ]
0 01 0.2 03 04 05 0.6 07 03 09 1
sE

CKM - 2012

— 16 AR
S 1af BABAR B—K" wv
5 preliminary
@12 —;
S0 l | '
T Lo =
4__ LT PPN i ]
2 l . L
IRANN, T | ANy
0 01 02 03 04 05 06 07 0.8 0.9
Sg
:—-22;*""""" T T \1*0
o 20 BABAR B—K*® vy
...-‘;-; 18 Preliminary ]
26 & .
c 14) =
w 12}
0 J
6F =
4t / :
2_ $ // =

Q

----Signal at B(B—K+vv)= 20x10°
B(B—K*vv) = 50x10°
B(B—K%v) =50x10"°

Combinatoric Background

01 02 03 04 05 05 0.7 DB 09 1

Sg

Dana Lindemann

Total Background
® Data
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B—K™®yv Partial Branching Fractions

; : _ BF in bin ¢ € fraction
 Partial branching fractions obs bkg sig
in bins of s_=0.1 AB = Noin =Ny | €pin
B » - N Es‘.ig; Emg
B “pbin full
. c 2“05 RN AR RAARE RRARE RRRRS RN AR c Bx“}s iy AN AR LA AN RAARE RARANRARRE RS
* Provides model- S BABAR BoK"w| £ s BABAR B—K' wv
independent sensitivity to E”;f prelminery 15 e l ]
. L b 2— "
New Physics models Do, || I I T T 0 O G S B _-
R B-_ ......... $eannn R PR SRR NN R _ o o B
o o o I ] 4 2 l
:; Invisiblé scalars @o;i_ e | | | @ﬂ.&gglllllllllllllllll_ —_— |
'ﬁ? 10 5:0.055 _T L 5:23: T
;3, 51 02 03 04 05 06 07 04 09 1 06102 04 04 0.5 06 07 06 08 1
ki 5 SB SB
*f c 3“05 RN AR AR AR REEN RN R = x1[}5 T L L R I I I IR I
= Ok===== - - - U8 " BaBAR B—K* vw| S s« BaBir B—K*? vy -
0.0 02 04 0.6 08 S S preliminary : g L prelminary ]
— 2 2 = 4 . e
on = B S R A |
« Upper limits on branchings ) l 1oe . ] .
fraCtionS Ofseveral Eﬂlnﬂj:::}:::}:::l::{:::::::}:::{:::}:::}::E ‘_E.;.q;_:::}:::}:::{:::::::::}:::}:::}:::}::—:
5 ;‘; 5 | E 003l
NP models at 0(105) ;—-:(Z:?E - R ;gggg b g e
@ 0.005F 1 %0001 ]
i 00192 03 04 05 06 07 08 08 1 00102 03 04 05 06 07 08 09 1
See backup slide for Sg Sg

usage example
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B—K®yv: New Physics Constraints

Wilson Coefficients
describing qg—vv
_ VICEI? +CEP
ICY suml
_ —Re(CyCyY)
T CEE oy
C%=0in SM

Altmannshofer, Buras, Straub, Wick
JHEP 0904:022 (2009)

New Physics scenario with
invisible scalar contributions

Only theoretlcal uncerta/ntles shown

i

1.55 ----------- .
10
05"

05"
-10¢
~15]

CKM - 2012

0.5

0.4 / ‘B-——>K*VV }
0.3 p
0.2 y
0.1 SM expect
0 ®
-0.1
-0.2
-0.3
-0.4 BABAR
. / preliminary
-0.5 - GG
0 1 2 3 4 5
3
- 2012 analysis constraints
= = = Most stringent previous
constraints (SL-tag):
B+ —K+vv < 1.3 x 10-5.BaBar PRD 78:072007 (2008) |
B+ —K*+vv < 9.0 x 10° BaBar PRD 82:112002 (2010) |
Dana Lindemann 2l



B—K™yv at SuperB

1. T T

D.Sg =
7 —

0.4
xpected

0.3 SuperB

0.2 constrai
0.1 Z

= 0
-0.1
-0.2

-0.3
-0.4 BABAR
B
05 .. ), preiminaty
0 1 2 E3 4 5

Predict 15-20% precision on BF at 75 ab™*

-

Expect to measure F, (polarization fraction)

of B>K*vv to ~50% precision (currently unmeasured)

04 I' / /

0.2 :

n 00

-0.2
SM theoretical
uncertainties only

||B—>X vv

0.0 0.5 10 15 2.0 2.5 3.0
€

CKM - 2012 Dana Lindemann

Based on simulation studies

B—Kvv

?;— sM -

oF

Ht

: 7\
30 observation SHPEI'B
precinary

.....................................

0 10 20 30 40 50 60 70 80
Integrated Luminosity[ab™]

BR(B* - K'vV) [x 10°]

- | —

'8 B—K*vy SM
16} .
" preliminary
12

10

?? -

30 observation

BR(B — K*v V) [x 107]

I =

-
R
-—

10 20 30 40 50 60 70 80
Integrated Luminosity[ab™']

larXiv:1008.1541 |
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Conclusions

« Using hadronic-tag reconstruction, BaBar recently measured:

« B—1v branching fraction: (1.83i3;3§ +0.24) x 104

e Consistent with previous BaBar measurements

e High compared with SM expectations

o SuperB expects to measure B—uv and B—tv at 3-6% precision
« B—K®™vy branching fraction upper limits

e Consistent with SM but process unobserved

« Tighter constraints and partial branching fraction:
offer improved sensitivity to New Physics

e SuperB expects to observe and measure at 15-20% precision,
assuming SM rates

CKM -2012 Dana Lindemann 23
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B—K®vv Partial BF Example

e oM -
2.5t B—>K'W  BABAR|
© | qehmlnary
. 1 T ]
gos ) 1, I
S 0 | S SR S l

=

€8-0.5

EOJE e
2 0,05

w hi [

=Ci

[ENENS EESREN AN | [ENEErS ST AESNA S SNA N N A AT AT A A i i
0.1 ﬂ.l 03 04 05 0.6 0.7 U.B 0.9 1
Sg

I |
\Altmannshofer Buras, Straub, Wick, JHEP 0904:022 (2009) |

sy
)

BF in bin ¢ € fraction
Nnbs Nb.kg sig

10} bin Ebm
B€Lin €rall

10° % dBR(B* K" E,;

0.0 0.2 0.4 0.6 0.8

e ¢ fraction ~85% in bins 0.2-0.8 for this invisible scalar model

* Divide “sum” of bins by € fraction: (0.357}) x 10
e Corresponds to Upper Limit at 90% CL of ~4.2 x 10> for this model

CKM - 2012 Dana Lindemann 25



B—{v Inclusive Analysis

PRD 79:091101
(2009)

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

e Assign high momentum lepton
(particle ID) and missing energy
as signal decay

« Assign Btag as rest of event with
requirements on its AE and p.

e Suppress background using
Fisher discriminant of kinematic
and event-shape variables.

. Extract yield from 2D fit to m_
and Per= 4 i alprM . azprB_mt

* No signal decays were observed.

Reject events with more leptons.

60_ T T T T
50

A [
3°%Wm m

20
10

Events / (0.0022 )

1 1 1 .|

L

Mg [GeV/c?

0 sididiied
52 522 524 526 528 5.3

Events / (0.0018)

—_

_d = == 1

B—puv

0
522 524 526 5.28

90% CL | |nclusive Phys Lett B Model

647, 67 (2007)

(" BaBar ) Belle Standard m_ [GeV/c?]

B—ev | <1.9x10% | <0.98x10°% ~1x10™

B—puv C1.0X1O'6) < 1.7x10% ~5x107

CKM - 2012

Dana Lindemann

Events/ (1 GeV/c)

Events /(1 GeV)

200F '|.'"'|""|
* Data
= = "Background
1501 = = Signal
— TOtal fit

100

so-j[

0570 5 10 15 20

Py (GeV/c)
50 i n
40 i .
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B—{vy with Hadronic Tag

- Reconstruct B, and suppress continuum

B(B — lvy) =

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

PRD 80:111105

(2009)

2
C‘feme? 2 02 5 Qu Qb
———|Va mpyT =
2887< ol TEmpTs @ mp

1% inverse moment of B wave function,

present in B—x transitions, theoretically uncertain

using event-shape variables

« Require 1 track, choose highest energy
photon, apply =° 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 — lvy) =

(6.

0
1
5_

Slgnal at B(B—»J&vy) 40e-6
77| Peaking Background
- Total Background

® Data

Entries/(0.2 GeVZ/c*)

2o a N W o =~

-II I|III |I II|IIII|II I| III|I II]I

FB—puvy

r—|—7 E)—f—Z 8 —6 ¢

B—evy

B—pvy

B—>Evy

SM

<l 108

< 26x10°

< 15.6x10°

10°

Entries/(0.2 GeV’/c®)

CKM - 2012

Most stringent reported limits (90% CL) to date
Also provides model-

by restricting y-v and y-£ angles

ependent results

Dana Lindemann
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i
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B—1v Semi-Leptonic Tag

Dataset independent from hadronic analysis!

PRD81:051101 (2010)
459 x10° BB

e Reconstruct same 4 Tt modes

« Applies signal, continuum and BB
bkg LHR of many variables in MC

e Background prediction calibrated

A using data/MC ratio in E____ sideband
e O 400F (c) 4 . W
L Q300L, et :
0.07 |- Generic MC E ‘_: L S L ——D -
% 0.06 F +++++H. —e— On Peak Data . 2 200 :_1 z i S%tr?al Ny B
8 00sf 1 A - CHP ‘Backgr ]
S 0_04*# g E.validaton) = 100F - e V-:
5 0'03;+ +++ _ Q}) 0 - . . . . T" "."i'" buinang,,, LTI T
8 omkb E
. 0015— ++++++++++ _ m 0 0.5 1
N T 20 o e
00 02 04 06 0.8 1 1.2 14 16 18 2 Extra (GeV)

E.., from Double Tag Sample (GeV)

B(B — 1v) =

(1.7£0.8+0.2) x 10~*

Exclusion of null hypothesis at 2.3 ¢

CKM - 2012

Dana Lindemann
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Belle B—m/ Hadronic Tag

n
o

n
=]

Events /1 (GeVZ/c?)
o o

o0

arXiv 1208.4678
(2012)

\:,(,,,,,,, = 62.315)
B(B — tv) = (0.T:

l\.; ~ =

Th2T(stat.) £ 0.11(syst.)) x 10~

0 5 10

15 20

Events / 0.05 GeV

CKM - 2012

1.2

Dana Lindemann

_‘_-‘.
=

Babar Ave.:1.76:0.49
arXiv:1008.0104

Belle SL:1.54"025 0%
PRD82:071101(2010)

Belle Had.:0.72",27+0.11
ICHEP 2012

Belle:0.96+0.22:0.13
Combination ICHEP 2012

WA (private):
1.14 + 0.23

Youngmin Yook
ICHEP 2012

3 4

BR(B — tv)x 10*
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PRL 97 251802 (2006)
449 x10° BB

Belle B—tv Hadronic 2006

> I ! 1 I |

Q —4— Data -
O 50 —— Background n
Y. | === Signal Fit —e— |
N Bkg Fit

0 4 = Bkg +Big Fit

c

o

>

w

-
LT
-
------
"

E.._(GeV)
First Evidence of 3.50

B(B — 1v) = (1.797050(stat) 750 (syst)) x 1074
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arXiv:1006.4201 (2010)
657 x10° BB

Belle B—tv Semi-Leptonic Tag

 Reconstruct evv, 11vv, and v (50% of t modes)
« Requirements on t momentum and cos0

B,D?t
« MC corrected for data/MC ratio using double-tagged E__
. Signgl and bkg PDFs from MC. ~ 400 —
Continuum MC corrected using @ - ﬁ Data +
off-resonance data 5 350 |- '““+ Background 1
> C - = Signal 'f
2 o —4- Data '-"300 - £y _
S || T Doubletag MO (SL-SL) o - '
] - --a correcte — -
I datalMIC ratio S 250 = 2
200 [\ [ ="
| "2200 E , %
150 - B T
s E__ validation g).l 50 n -j" 1
w100 |
50 |- u
S Y VR ¥ an1 (GEJ)z 0 Ll / vV //
0 0.250.50.75 1

Ec. (GeV)

B(B — 1v) = (1.541055 (stat) 7037 (syst)) x 10~
Exclusion of null hypothesis at 3.6 ¢
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QhaanI_Detalls BABAR

Variable e’
= o preliminary
Cluster energy ( MeV) > 60
R2 <0.57 <0.56 < 0.56 < 0.51 ——— e
| cos 5] <0.95 <0.90 <0.65 <0.8 N A R E— e —
Lp >0.30 >0.45 ek 1.8 4 0.4 + 0.1 2.0 + 0.5 + 0.2
Nbke 2.9 + 0.6 + 0.1 2.9 + 0.6 £ 0.2
Decay Mode €x(x10~%) Signal yield B(x10~%) £ (x1077) 43.8 £ 0.7 £ 3.0 10.3 + 0.2 + 1.2
T s etup 2474014 41491 0.35705 N 6 , 3
T utvr 245+0.14 129497 1127090 s od e LRI ¢ 20
Ty 098£0.14 17.1+6.2 3'69+% 33 Combined Limits S ?LE 2, < 'ar:z} x 11:1—'“} :
7t 5 pty  1.35+0.11 24.0+10.0 37871 B(B s Kuvp) (LAHE4H03) 5 105
combined 62.1 £17.3 1.837053
BT = [KTn" v BT = [Kin™vw B -+ K= o B" = [Kon" v
Ngomb 0.8 + 0.3 £ 0.0 1.1 + 0.4 + 0.0 2.0 £ 0.5 £ 0.1 0.5 + 0.3 + 0.0
Npeak 1.3 + 0.4 + 0.1 1.2 + 0.4 £ 0.1 5.0+ 0.8 £ 0.5 0.2 + 0.2+ 0.0
NPke 2.0 4+ 0.5 £ 0.1 2.3 £ 0.5 £ 0.1 7.0 £ 0.9 £ 0.5 0.7+ 0.3 + 0.0
e3¢ (%1073 60+ 0.2 £ 0.5 49 + 0.2 £ 04 12.2 + 0.3 + 1.4 1.2 + 0.1 + 0.1
w.f;*h“ 3 3 7 2
Limits < 17.0 x 1077 < 19.4 x 107" < 89 x 107" < 86 x 107°
B, (357100722 5 1077 (3.071%3 731y 5 197 (0.08755723) % 1077 (23747425) x 1070
Combined Limits < 11.6 x 1077 < 9.3 x 1077
BB —» K™ /°vp) (3375851 7) x 107° (2.0555789) x 10°°

Combined Limits
B(B —+ K"vr)

<T9x107°
(2.7556755) x 107

CKM - 2012

Dana Lindemann



Systematics  BABAR

preliminary
+ + 0 0.+ 0 + - 0.0
Source of systematics B uncertainty (%) S?urce K™ [K7n7] [Ksn™] Kg [K7n7] [Ksm]
Additive e:'® normalization 3.5 3.5 3.5 89 89 8.9
Background PDF 10 N/*® normalization 2.3 23 23 6.0 6.0 6.0
Signal PDF 2.6 NPk Bg 28 28 28 28 28 28
I""Iulhl-’hcf:nf"'ﬂ _ K9 reconstruction - x 14 14 - 1.4
Tag-B eﬂmlency 5.0 K™ reconstruction - 2.8 2.8 - 2.8 2.8
B counting 1.1 0 ) ) .
Electron identification 2.6 m" reconstruction - 3.0 - - N 3.0
Muon identification 4.7 Eextra shape 45 60 65 60 60 65
Kaon identification 0.4 s g resolution 3.6 3.6 36 36 3.6 3.6
E{gﬂhﬂeﬁ - Eif Total NP** syst. 6.8 89 88 9.7 100 10.9
- Statlsics -0 Total N*™ syst. 2.3 23 23 6.0 60 6.0
Total 13 i
Total ;¢ syst. 6.7 8.8 8.8 114 11.7 124
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Future Reach of SuperB and LHCDb

Experiment: ~ HEM No Result | | Moderate Precision [0 Precise M Very Precise

Theory: ____Moderately Clean [ Clean, Needs Lattice Il Clean
|Observable/mode 'Current (now)|LHCb (2017)|SuperB (2021) | LHCb upgrade (20307?) |theory |
T Decays
ol i - Benefit from polarized e- beam
T — &Y
B, & Decays
B — 1v, uv Very precise with improved detector
B — K" v Statistically limited

Sin B — Kon%y

S in other penguin modes
Acp(B — X.7)

BR(B — X.7)

BR(B — X.£f)

BR(B — K" ¢£)

Right handed currents

SuperB measures more modes
Systematic error is main challenge
Control systematic error with data

SuperB measures € mode well,
LHCb does p

B; Decays
B, — pp
Bs from Bs — J/uvo
B, — vy
Qs

D Decays

mixing parameters
CPV

Clean NP search

Precision EW

sin? By at T(45)
sin” G at Z-pole

Theoretically clean
B fragmentation limits interpretation
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CKM - 2012

Previous Measurements

Observable BaBar Belle
BR(B —nlvj (SL) | (1.7+£0.8+02)x 10 *[11] (1.54"535 05 x 104
BR(B® — ttv,) (HD) | (1.87031£0.26) x 10 (17910257035 x 104
BR(B™ — e v,) [SL] < 0.8 x 1077 [[L1]]
BR(B* —e*v,) (HD < 1.9 %1075 [15] <0.98 x 10 6 6]
BR(B" — u'v,) {SL < 1.1x10 % [11]] —
BR(B™ — u"v,) (HD) < 1.0 x 107 [[1§] < 1.70 x 10 ¢ [L6]
Collaboration | Year | Ny pairs | Tag | B(B— | B(B— | B(B— | B(B —
(x10%) K*vwo) | KWwo) | K*uw) | K*%)
(x107°) | (x107°) | (x107°) | (x107°)
BABAR (23] | 2005 89 SL <7 - — —
BABAR (23] | 2005 89 Had | <6.7 - - -
Belle [24] 2007 535 Had | <14 < 16 < 14 < 34
BABAR [25] | 2008 454 SL - - <9 < 18
BABAR [25] | 2008 454 Had - - <21 <11
BABAR [26] | 2010 459 SL <13 < 5.6 - -
BR(B — K*vi) = 6.8 x 107 (1 + 1.31 n)e?
BR(B — Kvir) = 4.5 x 107° (1 — 2n)€?
BR(B — X,wi) = 2.7 x 107° (1 + 0.09 )e?
. (L+2m)
(Fp)=0.54 (1+1.3179) "

| Altmannshofer, Buras, Straub, Wick, JHEP 0904:022 (2009) |

Dana Lindemann
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More Exclusion Plots

B—D(*)tv

B- X,y R, LEP B -=1v B-=Drv K = v

-

0.3
'ELEE . . . . _
0 0.2 0.4 0.6 0.8 1 > |
tan8/my - (GeV™1) € 300¢
= |
— 8— L
S T 200}
> 6 ,
% - 100}
8 4 :
& I
P I
0[]
] tﬂnﬁ
% 0.1 02 03
tan p/m__(GeV™)
HT
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