WARWICK

B physics

- BaBar/PEP-II

> Belle/KEK-B

> CDF & DO/Tevatron

> LHCb, ATLAS & CMS/LHC
» Super B Factory/?7??

ALL RESULTS ARE PRELIMINARY UNLESS PUBLISHED

Tim Gershon, IoP Particle Physics 2006
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Apologies

» Due to shortness of time, | will cover only a selection
of B physics, and skip entirely many other important
results
> D physics: mixing & rare decays
» Spectroscopy: observations & interpretations of new states
> T physics: new limits on lepton flavour violation
> |SR physics, yy physics, spin physics, ...

» Theoretical developments

> For details see review talks at (ongoing) FPCP

http://fpcp2006.triumf.ca/agenda.php
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The (SM) physics

> Electroweak symmetry breaking

» Higgs field acquires vacuum expectation value

» diagonalization of quark mass matrix

» charged current — flavour mixing (CKM)

» no tree-level flavour changing neutral currents (GIM)
» CKM matrix (3 mixing angles & 1 phase)

responsible for all quark mixing & CP violation
phenomena

Most of SM free parameters are in flavour sector

Tim Gershon, IoP Particle Physics 2006




CKM matrix
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Unitarity Triangle

Convenient method to illustrate (dis-)agreement
i of observables with CKM prediction
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KM Prediction
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Overconstraining the UT

» Test SM via multiple redundant measurements of
UT parameters

3 angles ((B,a,y) = (¢,,9,,9,)) & 2 sides (R & R)
» B : TDCPV in B® — J/y K., B° — pK,, many others
»a:TDCPVin B° — hh' (h,h' =11/p/...)
>y : DCPVin B — hh' (h,h' =11/K/...);
DCPV in B — DK; TDCPV in B — D’mr; and more
- R :rates & spectrain B — X lv; rates of B — I'v
> R mixing (Amd/AmS); rates of B — py, ...

Tim Gershon, IoP Particle Physics 2006
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Direct CP Violation

A= ZA Z|A| P

Requires
122 517&61 b;#P;

Tim Gershon, IoP Particle Physics 2006 8




Time Dependent CP Violation

|B p|B° +q| B

|=p|B’|—q|B
¢|p| +|q| 1
Am= m

AI'=T(B
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Asymmetric B Factory Concept WA RWICK
i, /Ef//@{%}/y@@/w{

PCP(At,qtag)ze (1 q 00| Scp sm(AmAt;W/%

4T
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. ) —N,psSin(2B) =sin(2p) )
Formulation assumes t=0 t=/ H
o . | |
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Asymmetric B Factories

PEPII at SLAC
9.0 GeV e on 3.1 GeV e

PEP-I1I
Rings ™

Positrons

Low Energy Ring

“ Electrons

BABAR Detector

e

High Energy Ring

Tim Gershon, IoP Particle Physics 2006
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KEKB at KEK
8.0 GeVe on 3.5 GeV e
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Integrated Luminosity(log)

B factory Luminosities

‘PEP—II - Total 330.2 fb-l\ A_K(TEKB Total 5633fb1

W
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~220 x 10° BB pairs TODAYS RESULTS ~385 x 10° BB pairs
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Lumlnosrty trends

Peak Luminosity trends in last 30 yvears
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BaBar Detector

1.5 T solenoid

DIRC (PID)
144 quartz bars
11000 PMs

Instrumented Flux Return
iron / RPCs (muon / neutral hadrons)

2/6 replaced by LST in 2004
Rest of replacement in 2006

Tim Gershon, IoP Particle Physics 2006
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EMC
dly 6580 CsI(T1) crystals

Hieren.,
HhiTHEEeh

Drift Chamber
40 stereo

s

Silicon Vertex Tracker
5 layers, double sided
strips
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Belle Detector
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SC solenoid _ P‘ er Og%l:(fl(l)% (j{llé?())af cnt.
1 .5T O “a’l * .

CsI(T])
16X,

TOF counte

- —

0 GeV € ] ; \_Cen rift Chamber
‘v\ﬁ%/ / : cell +He/C,H,

Si vtx. det.
- 3 lyr. DSSD

- 4 lyr. since summer 2003 . H / K detection

14/15 lyr. RPC+Fe
Tim Gershon, IoP Particle Physics 2006
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The Golden Mode
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PRL 94, 161803 (2005) BELLE-CONF-0569
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Compilation of Results

sin(2B)/sin(2¢,) [EES

PRELIMINARY

BaBar ? | 0.72 +0.04 £ 0.02
PRL 94, 161803 (2005) f

Belle E | 0.65 + 0.04 + 0.02

I:"-l

BELLE-CONF-0569

ALEPH 5 | 0.8479824 016
PLB 492, 259-274 (2000) ' i el

OPAL 5 : . 3.20 1% + 0.50,
EPJ C5, 379-388 (1998) | :F

CDF j § I 0.79 "o
PRD 61, 072005 (2000) : : '

Average 0.69 + 0.03
HFAG ' : 1

-2 -1
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Constraint from 3

PRELIMINARY

Ha ¥ MNP A AIHNOAYASIA
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Other modes for 3

» B — J/yp K time-dependent angular analysis
» determine sign of cos(2B)
. B — D‘*)*D(*)‘KS time-dependent (amplitude) analysis
» determine sign of cos(2B) (eventually)
» B° — J/p n°, DYDY TDCPV
> B(b — ccd) = B(b — cecs) ?
» B — Dm° etc. time-dependent amplitude analysis
s B(b — cud) = B(b — ccs) ?
» with D — K mr'mr, determine sign of cos(2p)

» B — PK,, etc. time-dependent analysis

> B(b — sqgq) = B(b — ccs) ? more later ...
Tim Gershon, IoP Particle Physics 2006
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Other modes for 3

» B — J/yp K time-dependent angular analysis
» determine sign of cos(2B)
. B — D‘*)*D(*)‘KS time-dependent (amplituge
» determine sign of cos(2B) (eventug
» B° — J/p n°, DYDY TDCPV
> B(b — ccd) = B(b — cecs) ?
» B® — D, etc. time-dependent amplitude
s B(b — cud) = B(b — ccs) ?
» with D — K 1T, determine sign O
» B — cpKS, etc. time-dependent anal)

» B(b — sqq) = B(b — ccs) ? more later ...
Tim Gershon, IoP Particle Physics 2006
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Measurement of a

» B° — '
» poth tree and penguin contributions
> large possible DCPV & S . -#—sin(2«)
» [sospin = Grossman-Quinn type bounds
S, —|-sin(2a)]|, - B(B-n’n’)

‘ T T[T ‘ T T ‘ T E T
BABAR (2004)

—0.09+0.15+0.04 :
—e——

Belle (2005)
-0.56+0.12+0.06

Average . || Average
~0.50£0.12 . ~0.37£0.10

—A—

| L1 L1l L [ e Pl by | \\E L L L Ll Ll \\\‘\\\‘\ L L Ll
2 -175-15-125 -1 -075-05-025 0 -16 -14 1.2 -1 -0.8 -06 -04 -02 0 0.2
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Measurement of a

» B — P

» decays mainly via intermediate p resonances

* time-dependent Dalitz plot analysis

= separate penguin from tree contribution

*B” — p'p

> almost 100% longitudinal polarization (CP even)

* small penguin contribution S . -~-sin(2«)

» accuracy on a still limited by (lack of) knowledge

of B® — p°p° and B* — p*p°

Tim Gershon, IoP Particle Physics 2006
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Measurement of a

» B — P
» decays mainly via intermediate p resonances
* time-dependent Dalitz plot analysis
= separate penguin from tree contribution
*B”— p'p
> almost 100% longitudinal polarization (CP even)
* small penguin contribution S . -~-sin(2«x)

Tim Gershon, IoP Particle Physics 2006
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Constraint on a
% IWA

1.2~ (ERS2005 1 Combined |
He— CKM fit

| ’\.\‘\\I
140 160 180
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DCPV in B decay

>y Is the relative weak phase between tree and
penguin amplitudes in charmless B decays
> DCPV in, eg., B° — K'mr sensitive to y
hadronic uncertainties < (only) model-dependent constraints
BaBar

_(Km*) = (-11.5 * 1.8)% (HFAG)
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PRL 93 (2004) 131801 BELLE-CONF-0523
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DCPV in 3 body B decay

» Dalitz analysis — measure hadronic parameters

» Search for DCPV in B — K'mm'mr
Belle, hep—ex/0512066
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"" Dalitz analysis —
Clear asymmetry in the p region enhanced sensitivity to CPV

A (PK)=(30+11+2 +“_4)% 3.90 significance

first evidence for CPV in any charged particle!
Tim Gershon, IoP Particle Physics 2006
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CP violation in the B system

* Time-dependent CP violation

— Observed (>50)
* J/p K° (BaBar,Belle); m'mr (Belle); n'K° (BaBar,Belle combined)

— Evidence (>30)
« D' [D*'D;, K'KK®, f K.] (BaBar,Belle combined)
* Direct CP violation

— Observed (>50)
* K'r (BaBar,Belle combined)

— Evidence (>30)
* T (Belle); p K" (Belle); p*m (BaBar, Belle combined)

* Kaon system: mr'mr, m°m°, myv, mev, mme'e, €' /e

Tim Gershon, IoP Particle Physics 2006
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Clean measurement of y

* A theoretically clean measurement of y can be
made using B — DK decays

* Reconstruct neutral D mesons in states
accessible to both flavour eigenstates

B -D’K (b-—cus) B —-D'K (b-ucs)
- relative weak phase is y (strong phase )
- relative magnitude Is r_

— various different B & D decays utilized
— current most accurate: D—>Ksn+n'

Tim Gershon, IoP Particle Physics 2006
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Fit results: WA Iid WIC K
— i(Oty) i(&xy)
;-T(Xi’yi) il (Re(rBe B Warning: Different scale

b —_—

b

02/

IN PREPARATION BABAR-CONF-05/018
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Constraint on y

-1 -0.5
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Measurement of Ru

» Require measurement of |V _|

— both experimentally and theoretically challenging
« Two main approaches: inclusive & exclusive B — Xulv

leferent theoretical treatment

CLEO (endpoint) CLEO (endpoint)
H—.—H
4,09 £ 048 £ 0.3 385045102
BELLE (endpoint) BELLE (e ndp sint)
482+ 045£0.30 o 480045102

BABAR 1I| int) BABAR 1I| int)
4414
BABAR (E , BABAR(E , g?

4,10+ 027 £ 0.36 3. .2
]i[i].[.]im\ BELLE my

4.06+027+0.24 : 4.30£0.29 022

BELLE sim. ann. (m_, q?) BELLE sim. ann. (m_, q?)
437104612029 : 4421047 £0.19

BABAR (m_, g%) : I',‘\Ii_\l{-m_\_q-‘.

475+ 035+ 0.32 g 480+ 035+0.21

Average +/- exp +/- (mb,theory) Average +/- exp +/- (mb,theory)
445+ 020+0.26 I 441102002

¥idof = (CL=487 ;IIII!([

OPE [101 1 ) 0 Jress n Expo
Phys.Rev.D72:073006,2005 . JHEP 0601:007.2006

input from b— ¢ 1v ¥ moments g
II I : .IL e "I | | | Winter 2008 |IlI lT clval IIl—> y moments : |

2 ) 6 2 _ 6
Tim Gershon, lIoP Particle Physics 2006 v, [x107] IV I [x107]
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Alternative approach to |V |

* Leptonic decays:

>
[}
o
-
o
w
bt
c
(]
>
Ll

301

| " L l

E.. (GeV)

Tim Gershon, IoP Particle Physics 2006

UNIVERSITY Ol

WARWICK

decay constant < lattice QCD
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Measurement of Rt

 In principle, Amd measures Rt

— large theoretical uncertainty
— can be controlled in the ratio Amd/AmS

A md _ de fQBdBBd

Ams me%B\B V

Tim Gershon, IoP Particle Physics 2006
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All UT Constraints

=

1

Am,

T T T T I T T Tl T I T T T T
" | excluded area has CL>*§5

AmS&AmcI

The upper limit on Am, does not. 7|
significantly exceed 95% CL  _|

-1 -0.5 0 0.5 1

sol. w/ cos 2B <0 [)
(excl. at CL > 0.95)

| | !ltter
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Beyond the UT

* Now have measurements of all three angles and two
sides of UT
- highly constraining values of B and R_

* slight tension between these constraints

— Interpretation of this & other possible NP hints obscured
by hadronic uncertainties
* Beyond overconstraining the UT, 4 numerous additional
possible NP signatures in B physics
— loop diagrams (FCNCs) probe very high mass scales
through virtual particles

Historically, extremely successful for
both NP discovery and quantification

Tim Gershon, loP Particle Physics 2OOJ
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The FCNC Matrix

th. error < 10% FLAVOUR COUPLING:
exp. error < 10%
exp. error ~ 30% I . . 5.

P ‘ b —s (~A2) b —d (~)) s = d (~\)

AF=2 box | "B @
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(B;—9¢K
gluon (E’Ll_}xs"a@'q }qu}
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The FCNC Matrix

th. error < 10% FLAVOUR COUPLING:
exp. error < 10%

exp. error ~ 30%

b—=s (~A) | b—=d(~A) | s —=d (~})

AF=2 box AMg;

Acp(B,—=10) (Acp(B,—~yK))
(By—¢K
gluon (E;d >K;D(Bk; }qu}

penguin

Y Q_%Ll }th.fj@d }XH*D :

penguin (B,—~¢K
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FCNC Matrix phenomenology

* Generic NP can effect each loop independently

— particular models < correlations
also with other observables (eg. T LFV, CPV, EDMs, ...)

probing for new physics in the flavour sector

i NP discovery i
probing the flavour sector of the new physics

* Flavour physics is essential to understand NP at the
TeV scale (or higher)

Tim Gershon, IoP Particle Physics 2006
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Key measurements

AF =2 :
Am_, A (B, = J/w @), €, €

Bs
gluon penguin
A(B.—~ o9), A_(B, — @K, etc.
Y penguin
[ry ACP’ p0|arlsat|0n] BS —> (PY’ Bd — XSY7 Bd — XdY
Z° penguin
I A, AlB — @B —KI B —XIT,B — X
H° penguin
B — Wy, B —1T

Tim Gershon, IoP Particle Physics 2006




DO AmS result

o
o
o
o

hep-ex/0603029

17/ps < AmS < 21/ps

Events/(0.01 GeV)

assumes Gaussian errors
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untagged

tagged

" D@ Runli

(a)

1fb

- DO Runll A 1fb~"
(b)

LA OO
o

ot DG Runll, 1 b’
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AmS World Average

Results presented as amplitude scans

e
M
th

LR DL LN BLELELELE DL LR DAL LN BLELELELE DL LR DL L L
- World average (prel.) (H FAG)

datat1c A 95% CL limit 16.6 ps”

[ -~ 16450 -2+ sensitivity 20.1 ps"

~2.50 from zero

- {datatic DG Run I

:_|:idata +1.645 o (stat.)
[ [l data + 1.645 o (stat. @ syst.)

Amplitud
[ ]

o
in

data + 1.645c
data + 1.645 o (stat only)
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Measurement of €

* Belle (hep-ex/0505017)
lg/p]-1 = 0.0005 £ 0.0040 + 0.0043

 BaBar (hep-ex/0603053)
la/p|-1 =-0.0008 £ 0.0027 = 0.0019

* DO (DOnote-5042-CONF)
WARNING: ADMIXTURE OF B & B_

“la/p|-1” = 0.0022 £ 0.0020 + 0.0014

: : \~
Challenging control of systematic errors at sub % level
Tim Gershon, IoP Particle Physics 2006




Measurement of ACP(Bd — cpKS), etc.

sin(2BMy/si n(zq> ") E

PRELIMINARY

X

World Averdge

“BaBar

Belle
Average

Belle
Average

BaBar -

Belle
Average

Belle

_Average

Avera € reve

':c BaBar

Belle

.. Average P
"BaBar T T

" Belle :

» Average

0.69 +0.03

00T 0T

0.44 £0.27 £ 0.05
0.47 £0.19

0.36+0.13+£0.03

0.62 £0.12 £ 0.04
0.50 £ 0.09

TT0.65 TS X040

0.47 £0.36 £ 0.08
0.75+0.24

0.357053£0.04

0.22 £0.47 £ 0.08
0.31+0.26

N34 +0.71£0.08

"l
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|Moriond 2006

PRELIMINARY

BaBar-
Belle
Average

“BaBar k&

Belle

Average

"~ BaBar
Belle

Average______________

, BaBar

0.00 £0.23 £0.05°
-0.%4 +0.17 £ 0.07
-0.09 +0.14

080,09 0,02

0.04 + 0.08 £ 0.06
-0.07 £ 0.07

©-0.24+0.31+0.15

0.23+0.23+0.13
0.06 + 0.21

"0.06+0.1810.03

0.1 +0.18 £ 0.08
. -0.02+0.13

10.27£0.52£0.13"

0.27 £ 0.54

Average
T
v Belle
L.

Average  ilke| \

‘BaBar
Belle
Average

"G.56 7021 0.08"
0.19+0.39+0.13
-0.44 +0.23
641 041+ 025
| 0641048 |
02‘3+0 127007
0.d6 +0.11 £ 0.07
0.14+0.10

-0.10+0.25+0.05

0.50 + 0.23 + 0.06
-0.31 +£0.17.
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Studies of B — K

—

Babar Data
Standard Model
C10°" = -C10(SM)
C7*" =-C7(SM)
CTe"‘c.loeff —
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hep-ex/0603018
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Measurement of B, — YY)

CDF Il Preliminary (780 pb™)  "EMH-ERY
: 5.8 | i | .

BR(B, — p'y) < 1.0 x 107 @95% CL b
BR(B, — pW) < 3.0 x 10® @95% CL b
SM predictions: 0(107°) & 0(10*°)

>.4

BOI — e'e limits from BaBar

BOI — 7T limits from BaBar

1
Likelihood Ratio (Lg)

CDF Public note 8176

Tim Gershon, IoP Particle Physics 2006
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Probing the FCNC Matrix

Good constraints in some corners, but mostly still only
loose bounds on possible NP contributions

LHC will provide copious b production
— but also copious backgrounds

ATLAS/CMS can measure SM B — P’y

Dedicated experiment necessary for most other modes

= LHCb
— Excellent sensitivity for (among others):

Am_, A_(B,— J/y @), B, ~ v, B  — Ky,
B. — olI'l, B, — K'll, y(B_, = D K), y(B_, — DK), ...

Tim Gershon, IoP Particle Physics 2006
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WARWICK

Motivation for Super B Factory

* How to beat theoretical (hadronic) uncertainties?
Measure ratios, asymmetries, etc.
Exploit flavour symmetries (isospin, U-spin, SU(3))
* these approaches key to LHCb program
Avoid hadrons in the final state
* neutrinos <— Impossible in hadronic environment
* photons < difficult in hadronic environment
* charged leptons
-e, U, T < edifficult, T impossible
Use inclusive final states
. XS, Xd <— Impossible in hadronic environment
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WARWICK

Pros and Cons

LHCb Super B Factory

Huge b cross-section . Use “simple” hadronic trigger

All b hadrons produced - Only Bu & BOI at Y(4S)
' (other ECM possible)

Large boost * Reconstruct “any” decay

Measure production vix T Coherent production at Y(4S)
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Super B Factory design

Requirements:
— Extremely high luminosity
Low backgrounds
Small beam energy spread ( < (Y(4S)))
Boost + vertexing
Hermiticity
Timeliness
Affordability! (construction &

Possible designs:

WARWICK

- SuperKEKB upgrade of conventional B factory

- “linear” SuperB use ILC technology

(damping rings, compressor, final focus, SC-cavities(?))

Tim Gershon, IoP Particle Physics 2006
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T. Browder, FNAL Seminar, 2006 HE UNIVERSITY Ol

“Unified and Unbiased WAFQICK
Attack on New Physics”

V experiments,
g-2, ey, EDM, -

V mass and mixing
CPV and LFV

flavour mixing
CPV phases

Super B factory, LHCb, K experiments ---
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BACK UP MATERIAL
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CP Asymmetry in Charmless B Decays

ERSITY Ol
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EESITY

WARWICK

Belle DK Dalitz Result

PRD journal submission in preparation

[ -]
5]

70 }
60 |
50 |
40 |
30 |
20 |
10 |

: = Cuntmuu.

[
(=]

Events/(5 MeV/c?)
Events/(10 MeV)
Events/(10 MeV)

—h
wn

ot 0
02 01 01 0.2 - - - 0.2
AE (GeV) AE (GeV) AE (GeV)

331+17 events 8118 events 5448 events

3 O T < T T T T L T T 3
(1) (1}
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WARWICK

V| from exclusive modes

Current best measurement: PRD 72, 051102 (2005)
B°—>ml*v B —pl'v

ISEW 1
LCSA 1
- - - -LOCD 1

B Fit to Cata
I

0 5 16 15 20
g° (GeV')

Fliz. 3: (color online] Comparson of the differential decay
rates as functions of g° for B = 7éw (a)and 8 = pfer (b) with
various form-factor predictions. The data are background
subtracted and corrected for efficiency and radiative effects.
T'he error bars are statistical (inner] and statistical plus sys-
Lematic {ouler).

B(B" = n ¢My) = (1384 0104 0.16 £ 0.08) = 1077,
B(B" — p~#ty) = (2144 0.21 £ 0.48 £ 0.28) x 1077,
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V| from exclusive modes

WARWICK

BABAR SLtag: B* = " I" v x 21 /1,
331068042

BABAR Breco tag: B* — 7 1" v x 21 /1,
.60+ 0.41+0.21

BELLE SL tag: B* —» " I" v x 21 /1,
1.372024+0.17

BABAR SL tag: B" — m 1" v

.02+ 025+ 0.13

BELLE SLtag: B” = m 1" v

1.46+0.20+0.16

BABAR Brecotag: B = 1" v :
.14+ 0.27+0.17 N

CLEO untagged: B —=nl"v ;
~

BABAR untagged: B —ml v
.38 + 0.10 £ 0.18 »
P

Average: B" - mw 1" v
1.34 * 0.08x 0.08

(idof =8.4/ 7 (CL=30.1)
| | Winter 2006
P | ] | |

Ball-Zwicky full g2
33620015 + 0.66 - 0.41
HPQCD full g2
3.81+0.16 + 0.82 - 0.50
FNAL full g2

374+ 016+ 0.86-0.51
APE full g2

353015+ 108 -0.56

sayoroidde |eonaloay) 1ualali(

I Winter 2006
| | | 1

0 2

BB’ > 1*v)[x 107
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DO Am, : Dilution Calibration fyy\ R 1¢ K
Usmg B,— D™ pvX

: 0.046 +/-0.001 |

Asymmetry ;
S oo

Asymmetry |®
:

D Runll Preliminary

D Runll Preliminary

S
&

'0305 0 0.05 0.1 015 0.2 0.25 05 0 0.05 0.1 0.15 0.3 0.5
VPDL (cm) VPDL (cm)

.001
| D% Runll Preliminary

Asymmetry |7
S

=
Asymmetry |7

011 +/-0.001 |

D2 Runll Preliminary

:_....me.b ined (0.20<|d| <0.35)

Increasing dilution

05 0 0.05 0.1 0.15 0.2 0.35 0
VPDL (cm) - 305 0 0.05 0.1 0.15 0.2 0.25
VPDL (cm)

Am = 0.506 £0.020 (stat.) ps™’
e’ = (2.48 £0.21) (%) (stat.)

eE=(19.910.2) (%) (stat.)
S T Y ST LR SRR

_ _ vPDL fom) Am,.,. = 0.507 * 0.004 ps?
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DO AmS : Amplitude Scan for AmOI
(using B,—D*pvX)

B, Amplitude

[
|II

+ datat 1¢
[__Jdata + 1.645 G (stat.)

Amplitude

Pk
Ilﬂ
Q.
Q
—
i
_|_
—
D
—
o
Q

#95% CL limit: 0.0ps

+-- sensitivity: 7.5ps”"
L1 | | I I | | [ I | | | I I | | | I | I I | I | I I | L1 11 L1 11
1 2 3 4

o
r:n_lll
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WARWICK

DO AmS : Asymmetry plot

DO Run Il Preliminary, 1fb”

Asymmetry
o
($)]

Weighted asymmetry

Does not represent full
statistical power

Indication of oscillation clear

Data weighted by significance of each candidate
Overlay not from analysis fit,

[ for illustrative purposes only
P R ST S T SO S BN R T

05 1 15 2 2.5
191/(27)
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WA 1
Alternate probe of Rt K

- Access |V V °| through b — d penguins

— hadronization < theoretical uncertainty
— cleanest measurement with exclusive modes:
B(B°—p°y)/B(B°—K™Yy)

—
=]

- =0

- B - pY

MeV)
5 B

—
o N B 0 o
—_— =

Entries/(50
Entries/(4 MeV/c?)

|
=l

04 02 0 02 04 2 522 524 5.é525.23 5.3
A E (GeV) M, _(GeV/c’)

hep-ex/0506079
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55

KEK-B Y(bS) Engineering Run

¢ B_signals are identified with M, and AE
55 55 -S 5 '; o ]
B BS 9 Ds+ Tt i Bs 9 D.5*+ Tl.' sk i -*.,, ;

531

5.25

52..'.||...|...|..‘
04 0.2 n 02 04

-9 events in B_* B_* 52514 events in B_* B_? M, vs AE
Y R S R T S Y E S Y R B.B., B.'B,, B;"B," signals can

s—s’?
y M ve KoK .5 M ve B.K be separated well

. Bs 9 [_)s(*)+ p : Bs 9 ]/Llj (drl

ol
=

ol
N

[y
=]

531 ) 53

525+ 525 |
7 events in B B X 3 events |n B.* B *

52...\...\‘.‘..|. 5.2 || ..|‘
0.2 -0.1 0 0.1 0.2 -0-2 01 0 0.1 0.2

M, vs E-E,__ M, vs E-E

Events/4 MeV

UPN-BG‘\OO

beam 535 53 5.
: D e % Mge, (GeV)
Clear B, signals seen in B_,"B," region
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KEK-B Y(bS) Engineering Run

¢ B, vy ¢ B, ~K'K

54

5.35

53

525 O candidates 2 candidates

salo.. . Exp.BG:0.5 T Exp. BG: 0.14
-0.4 -0.2 0 0.2 0. 52 L

M,, (GeV/c®) vs AE (GeV) 02

M, (GeV/c®) vs AE (GeV)
B(B,2Yy)<0.56x10490% CL) B(B,>KK)<3.4x104(90% CL)

PDG :<1.48x10* PDG :<0.59x104
SM: 0.5-1.0x10
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* B, — gy

1 candidates
Exp BG O 15
52—+

04 02 0 02 04
M c(GeV/cz) vs AE (GeV)

B(B,~> @y )<4.1x104(90% CL)
PDG :<1.2x10*4




