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The B-Factories
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* Asymmetric € ¢ colliders

* PEP-II
~ Electrons 9.0 GeV, Positrons 3.1 GeV
-~ By =0.56 at Y(4S) - BB (10.58 GeV CM energy)

* KEKB

~ Electrons 8.0 GeV, Positrons 3.5 GeV
-~ By =0.45at Y(4S) - BB (10.58 GeV CM energy)
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The BaBar Detector

BABAR Detector

‘ Muon/Hadron Detector

Magnet Coil

* Consists of S subsystems

. Electron/Photon Detector oY : : [
(Increasing distance from beamline) B cherenkov Detector

= Silicon Vertex Tracker (SVT) Bl macking chamber

‘ Support Tube

,/). \\7
J N

— Used for tracking and vertexing
*  Drift Chamber (DCH)
~— Charged particle tracking and p measurements

" Detector of Internally Reflected
Cerenkov Light ( )

~ TUK separation

* Electromagnetic Calorimeter (EMC)
~ Yand e e energies

" Instrumented Flux Return (IFR)
~ Mand neutral hadron ID

" Superconducting Magnet
~ LongitudinalB~1.5T

‘ Vertex Detector

-
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Luminosity: BaBar

As of 200804171 00:00

1 * BaBar began taking
BaBar data in 2000.

FEF Il Delivered Luminosity: 393, 48/fl0  -ereermmres s s e oo e e oo o
BaBar Recorded Luminosity: 537.45/h
BaBar Recorded Yids): 432 594b

BaBar Recorded ¥(3s): 30.23/fh : ® Data taking ended
BaBar Recorded Y(2s): 14.45/fh _ . .
-------------------------------------------------------------------- . carlier this year.

Off Peak Luminosity: 53.85/f0
— . =1 = W T :

Recorded Luminosky (43

—— pecoea sty Y39 * This analysis uses 349

500

400

Integrated Luminosity [fb]

300 omRek T e _: ﬂ)'l (: ~ 384 million
N I : BB pairs) collected at

the Y(4S)

100 A - * BELLE analysis uses
i 2 ~600 fb' =~ 650
uqu- af 1] i million BB pairs

4 ¥ Ty ] 4
i S & & & F L & &
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Goal of the B-Factories
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* Overconstrain the
CKM triangle through
redundant
measurements of
angles and sides of the
Unitarity Triangle.

* We have found no
source(s) of CP-
violation beyond the
SM CKM mechanism.
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New Physics in FCNC

* b - sisaloop-level FCNC process

~ Disallowed at tree level
-~ BF(b - sy)=(3.56 = 0.25)*10*

W_

~

b - ' - - > s,d

u,c,t 3-2001
8591A1

* Sensitive to new physics

~ Higgs or SUSY particles could enter the loop at the same level
as the SM bosons.

H e ax"

b ,c,u S b ? 1 S b ;l; 3 a S
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B -sll Theory

* Effective Hamiltonian factorizes
short-distance from long-
distance effects.

* Three short-distant Wilson
coefticients:

- C_¢ from photon penguin
Magnitude constrained by

4G, 10
Heﬁ’: \E (thVts) Z C. 0,

i=1

operators
CKM factors

b - sy BF measurement:
IC.¢ 0 0.33

]

(arXiv:0704.3575)

- C,(C, ) from vector (axial-
vector) parts of the Z,W box

13 January 2008
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« New physics may modify C's
or introduce additional scalar
or pseudoscalar terms



Theoretical Concerns

* Exclusive B — K*ll branching fraction (BF) predictions
suffer from large theoretical uncertainties (~35%) due to
uncertainty in form factors (~15%)

* Inclusive B - X 1l BF predictions do not suffer the same
uncertainty, however the exclusive decays are easier to study
experimentally

* The three-body nature of the B - K*Il provides angular
distributions which have very precise SM predictions. Form
factor uncertainties do not enter!

* One such observable is the forward-backward asymmetry
A_.: n the rest-frame of the di-lepton system, the B meson

has a preferred direction.

13 January 2008



Effects of New Particles

* New physics can effect many observables as functions of g?

* Decay Rate

(B - KK

CP Asymmetry
BB — K t+e7) — B(B — K®¢+e™)
B(B - KX e+1-) + B(B — K& e+e-)

K&
Acp =

* Isospin Asymmetry

p B(BY — KWOUte) — (2)B(B* — KW*ere)
' T B(BY - KOO0g+—) + (2)B(B — KMW=+()

+

* Lepton Flavor Asymmetry
B(B — K@yutu~)
B(B — K(*ete™)

* Angular Asymmetries
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Angular Variables in B - K*ll

®0 - lepton angle in di-lepton rest
frame. Forward-backward

K- asymmetric due to V-A nature of the
\ “Ni\ \T\ weak decay.
' 0, B -
,1 > @ A from b tagged cos(0): If we have a b
\\ \ﬂ+ flavored quark, define the angle with

11 respect to the positive lepton.
\ ® Define forward s.t. cos(8,) >0

® Define backward s.t. cos(0)) <0

®0 - kaon angle in K* rest frame:

4 = N forward N backward longitudinal K* polarization. The
B + N fraction of longitudinal polarization
forward backward s F
L

®A__ and F, have a strong s
dependence

13 January 2008 11



Angular Distributions

Angular distributions as functions of g? are
particularly sensitive to possible new physics.

1
K* longitudinal polarization F_

From distribution of the angle 4,
between the K and B in the

0.8

I.JI.I.I\\|I\\L

\‘III|I\\|I\\T

0.6
K* rest frame L= S | |
A ~~—
1 dU 3 3 0.2 —
— = ZF} cos? Z(1 = F)(1 = cos? : < =
T dcosfe — 2 I COS 9K+4( 1) (1 — cos® O) | | = i
% "2 "2 6 8 10 12 14 16 18 20
Lepton forward-backward asymmetry A A A LI T T
. . . 0.80- —
From distribution of the angle 4 n_ﬁg_mﬁm‘d C, = €,(SM) E
between the |+ and B in the 0.4ft \ =
[ +1- rest frame 0.2F- \ ——
o E ]
ql.l. Df_ """" 'y #E
1 odb §F (1 — cos? 6)) j-i;: );""*:'"-'1'-”-'=f.".-:.-.rmm.-w.uuw"""ﬂ :;
Fdcosty 4" £ 061 C.Co = C.C(SM) C; = €(SM) =
E | Colin = Colyo - =
‘|‘§(1 _FL)(l ‘|‘C0529€) ‘|‘AFBCOSQE -0-35. I IR U R R B |.C.9C.1|o. .TC|9.C.10.(|S.A{\). L .E
8 2 4 & 8 10 12 14 16 18 20
q° (GeV?)
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Analysis Goals

10°
£ 0.25F T T — —
Q — p—
NU_ — :
g — ]
w 02 ]
m — p—
= — ]
= — _
& 0.15— _
0.1— ] ]
- low high -
0.05— —
B 1 I 1 1 1 I 1 1 1 1 I 1 1 I 1 1 1 I 1 1 ]
2 4 10 12 14 16 18 20

a2 [GeVZ/c?]

Extract signal in bins of s with an unbinned maximum likelihood fit.
Veto the large B = J/Y(- I'l') K* region by cutting on the di-lepton mass.

Initially tried 4 s bins. We found that statistics were too limited to make this
measurement.

Decided on 2 s bins: 1 above and 1 below J/{ invariant mass.

BELLE uses 6 s bins: 3 below J/, 1 between J/Q and Y(2S), 2 above Y[2S)
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Analysis Outline

Data collected
by BaBar
detector.

MC generated
using GEANT

detector model

Establish
Build PDFs

PDFs built using
functional forms or

fixed shapes from
the data or MC

Fit Method, —

Event Selection

Background Peaking
ROOT Suppresgon Backgrounds
NTuples 1 cut Optimization %gﬁgir%a&gcriisc
At thIs stage, data in the
s1{gna.1 region is blinded.
Studies performed using
MC or data control
samples similar to the
B - K*Il final state.
Fit Strategy
-  Jatian- Unblind and :
ditvaidation. | e B5Ron | fSygiemati
Tov Stud; D data in a 3 step analvsis
y Studies process Y

This stage is also used
to establish unblinding
criteria.

13 January 2008
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Event Selection

* Reconstruct B — K*1l for 10 K(*) decays, ll=e¢"e or "Wt

K+, Kg, K n*, Ki?rﬂ,Kgni}X[e+e_,y+#_]

* Tight particle Identification on the e,JlLK to reduce backgrounds

~ electrons include Bremsstrahlung recovered photons (select one low
energy photon that lies within a small cone around the electron track)

* Multivariate (Neural Network) suppression of combinatoric background
(qq and BB)

e Veto most peaking (backgrounds that peak in m_ and AE) background (J/
W Y(2S)), estimate the rest.

* Validate technique using large (vetoed) charmonium control sample

13 January 2008
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Event Selection

« Use uncorrelated variables m_  (beam energy substituted mass), AE

to define the signal region. Using the known beam energy improves
mass resolution.

Mg = \/E;§am _pzz AE - EB - Eb

Sample Distributions from B = K*1l Signal MC

Signal
Region

cam

al
jon

1200(— 600/

1000[— 500—

- Fit Region
w001 Sideband

600[—

400—
300—
400 200

200— 100
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Background Suppression

* Reject combinatoric
backgrounds using Neural
Networks with event shape
variables as iput

(mios 3] MOde 1 2102 (wees st ] Mode 121027,

* B mesons decay isotropically
whereas continuum processes
e‘e” = qq (g=udsc) are jet-like:
thrust variables are useful for
distinguishing:

BB continuum bb bkgd

udsc bkgd I

13 January 2008 17



Event Selection Optimization

* Use NNs to reduce qq and BB Example BB NN Output

backgrounds N S— —
~ 24 NNs: two (BB,qq) trained for “E B - K*n"e ¢ ;
each mode and each s bin ol low s
* Mode dependent cut optimization of ?
107

AE, K* mass, and NN output

~ In each g* bin, simultaneously 10
optimize all cuts by mode

~ Fix optimal AE, K* mass ‘o
* AE =~ -0.08 to 0.05 GeV
* K* mass = 0.82 to 0.97 GeV

~ Optimize NN cuts across all

modes for S/(S+B)"? such that
>5.27
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Peaking Backgrounds

* We expect peaking backgrounds from:

~ Crossfeed (mis-reconstructed signal events)

— J/W and Y(2S) events where events escape our veto

~ B - D1twhere one or both muons are faked by pions

- B - K*ph events in which a pion fakes a muon and peaks in

our signal region

* Modelled using the data by removing the PID requirements of

ig = 0.43216

o
(]

onc muon
P a | [ills |
N.i- T 1 TP ¥ o Sy~ 1.1 [ ¢ T[T 1
; 0.5 mB = 5.2778
3 mESWidth = 0.0025769
g 0.4 mESslope = -27.4634
=] nbkg = 8.0440
@
£
2
w

e
-

nsig: 0.432*1°1 1.0
© 0141 Jow s

Q-IIIIIIIIIT_L‘.I_JIIII.IIIIIII-
[ —— ]

L L I L L L L I L
5.24 5.25 5.26

=)
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Combinatoric Backgrounds

® Large asymmetries in the combinatoric backgrounds

® Would like to model using the data

® In the wrong lepton flavor control sample, the same hadronic
final states are reconstructed but now
K*I'l =K *6+|J.' or K* |.l+6' ® This peak at high cos(8)) is from

events in which the B decays semi-

cos(lepHelicity) cos(lepHelicity)
TTT [T T T[T YT [T T[T T TT I TTTI] A SHESET E T R A L SR LA A R g s

m3

200

leptonically to a D + lepton + v,

and the D also decays semi-

MuE

leptonically

® We see the cascades in MuE and

o ruPiTE BTSN ENUPEE EPEPE BT B | A
1 -08 -0.6 -0 -0.2 -0 0,

EE and less in MuMu and EMu.

200

This is a result of differing

300

250

momentum cuts on electrons
(300 MeV/c) and muons
(700 MeV/c).

IIIIIIIIlIIiIlIIlIIIIIIIIIII\I-

150F

100F

50

Fi) o S S T T T O O T
-1 -0.8

13 January 2008 20



Final Combinatoric PDF Shape

* The size of the peak changes as a function of where you are in m_,. It is larger

the closer you are to the signal region.
* Due to the m_, dependence on the shape we choose our combinatoric model in

the FitRegion Sideband fit cos(6) and cos(8,) only in the Signal Region.

* Simultaneously fit the data and the sideband model (below) using a
binned pdf.

40:|_|||||||||||||||||||||||||||||||||||||1: _|||||||||||||||||||||||||||||||||||||||_

low s JTJ( high s ++
ﬁH N

- 60~
15

P I

||||||||||||||||||||||||||||||||||||: 0_|||||||||||||||||||||||||||||||||||||||_
.8 -0.6 -04 -0.2 -0 0.2 0.4 0.6 O. 1 -1 -0.8 -0.6 -04 -0.2 -0 0.2 04 0.6 08 1

cos(0) cos(0)

01 2o
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Fit Strategy

* Combine the datasets for the 6 B — K*1l modes in each
s bin and fit.

e Three step fit in m_, cos 6, cos 6,

ES’

~ Signal, combinatoric and peaking background
components modelled in the fit

~ Fit 1s validated using charmonium and toy studies. Once
validated, the data is unblinded at each step.

1) Fit m_  to extract the signal and background yields
2) Fit cos O _in the m_ signal region to extract F

3) Fit cos B, in the m_ signal region to extract A__

* RooFit/ROOT used to build PDFs, MINUIT used to
perform minimization

13 January 2008
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m. Fits - Charmonium Validation

| A RooPlot of "mES" |

HQ
| 1
-

.

Charmonium Validation
Bt - K'Tlete™
BF = (1.40 £ 0.06)*10-3
PDG = (1.41%£ 0.08)*103

* BF(B » J/YK*) =
1000*BF(B - K*1I)

* Validate on the vetoed
charmonium dataset

* Run the fit on each of the 6
charmonium modes
separately

-
-3
o

| nsig = 431.8 +/- 23.26

— —

== [=] N

o o o
III|III|III|III|III|III|III|III_

Events / (0.00225)

=2}
o

Y
o

* Excellent agreement across
the modes

N
o

g

| - YT >
5.21 522 523 5.24 5.25 526 527 5.28 529

mES

.
— m,, Components

[N

®Gaussian signal

® ARGUS shape models combinatoric
background

® Gaussian with a power law tail (Crystal
Ball function) to fit self-crossfeed (shape
fixed from signal MC)

®(Crystal Ball feed-across crossfeed
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FL Fits - Charmonium Validation

1 dl ‘. i 3 7
T dcos(d,) = 2FL cos” O, +Z(1—FL)(1—COS' QK)

| A RooPlot of "kHel" |
L B L B B Charmonium Validation

Expected b = 028 2/56503

— cos(6, ) Components

25 Fl = 0.4901 +/- 0.05143

T

Events/ (0.05)

20

15

®Signal (given above), modified
by efficiency

®Binned pdf models
combinatoric background

®Self Crossfeed — fixed pdf

10

--------

-
II'III|III

I shape from MC
cos(6,) ®Fced-across Crossfeed — fixed
pdf from MC
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AFB Fits - Charmonium Validation

L dr 3 —_" ﬁ
[' dcos(0)) ) ZFL (l e 9I)+§(l i )(l +e0s” b )+ App €OSO,

A RooPlot of "lepHel"

g S Charrﬁgniulrg%a}idation
= 25 Afb = 0.0006261 +/- 0.05510 J - ccC

£ T T Consistent w/ null AFB
g 20

15 — cos(6) Components

10 ®Signal (given above), modified

by efficiency

+ ®Binned pdf models
S combinatoric background

q'.lwlurdl.-élﬂr.zoi:él I'-LO'.&'II | I~0t2.|-I Iwbl I IOTZI | I0.rfflI - IO-TBF.I“IId.LéHM'H .Self CI‘OSSfeed — ﬁXGd pdf
cos(el) from MC
®Fced-across Crossfeed — fixed
pdf from MC
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Validation using Toy Datasets

* Datasets are created to represent what we might expect in the
data:
~ signal events come from generated signal MC
~ crossfeed events also from generated signal MC

~ combinatoric backgrounds are generated from PDFs fit to the
combined generic MC (BB, udsc) sample.

- peaking backgrounds when possible come from the data,
otherwise a corresponding MC sample

* Full likelihood function is fit to an ensemble of 700 of these
so-called “toy” datasets.

* Define the pull of a floating parameter as:
DT ey — PaTg ® Gaussian distribution

Par, ® Mean at 0 and 0= 1

Pull =

13 January 2008
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Good Fit Criteria

* Define a good fit based on the error distributions from the
previous toy studies

Entries 700 | FL _err Entries 700
Mean 0.2184 Mean 0.2054
T T T T T T T T T T T T T T R R R N R S N R RRRREE
70 RMS 0.08934 E RMS 0.07832
E Underflow 0 70 :_ Underflow 0
60 C Overflow 5 - Overflow 5
E Integral 695 60 :— Integral 695
0 FL CITOT ] 5 F error E
C 50— L -
a0 — £ 3
. - - .
F 10 VV S ] a0c h h E
30 3 30 lg S 3
20F- - 20F =
10k - 10 =
U:FFHW. ol b A d olbe e Lo Linaad andd oCern . ulywul i mlhbhonM lnmale el e lisss heo s
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Entries 700 | AFB_err Entries 700
Mean 0341 Mean 0.2396
LI T B B e B o e T o N MR B A O IR T B B e e e e ) AL B AR O
so— RMS 0,174 = RMS 0171
E Underflow 0 C Undertlow 0
70 Overtlow [ 70FE Overtlow [
E Integral 694 E gral 694
o Apg CITOT = A__ error E
50— 1 — 501 FB —
N3 OW'S E o high s E
30 - 30F -
20 = 20F =
10— - 105 =
PN T I N T 1.~ P s AU | PR, PO PP I P = R L il 1, A AP IO0 . TN P RV B
0 0.2 04 0.6 0.8 1 1.2 1.4 1.6 1.8 2 0 0.2 04 0.6 0.8 1 1.2 1.4 1.6 1.8 2

e the error on Fr, be 0.05 < o(Fp) < 1.00;

e the error on Apg be 0.05 < o(App) < 2.00
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B -K(*)ll Branching Fractions

4+
—
K ["] °
® BaBar349 b
® CDF08
-0- - @® Belle Prelim. 625 fb
_l_
== Kl 1 Ali"02
-0~ [ ] Zhong 02
P B N N ' [
0 0.5 1 1.5 2 2.5
Branching Fraction
BaBar preliminary — ICHEP '08
B(B — K*"¢7) = (11.17{3 £ 0.7) x 1077 _ _
L . Consistent with theory.
B(B — K€707) = (39 +0.740.2) x 10 Next level of SM tests from rate

BELLE preliminary — ICHEP ‘08

asymmetries and angular information
(as functions of ¢° = s = m,?)

B(B— K*("(7) = (10.8t10£0.9) x 107"
B(B— K(t0™) = (487054+0.3) x1077

13 January 2008
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B -K(¥)1l g* Distributions

BaBar Result: 9 9
ar Xiv: 0807.4119 q — m€€
submitted to PRL
< S --—Belle, 08’
D140 BoK* D14 BoKII ICHEP
G| o | ~—BABAR, 08’
0.12] L2 ICHEP
L L | .
@ @ —Melikhov et. al
0.1 H 0.1 (quark model,
3 o i PLB 410, 1997)
D.os| .08 —Ali (PRD 66,
= i 034002, 290, 2002)
0.06 :_ W D.06 i
o.04f 0.04|
D.02 - D.02
0||| T YT D_"' T TS ..
D 25 5 75 10 125 15 17.5 20 225 25 D 2.5 5 75 10 125 15 17.5 20 225 25
q°(GeV’/c?) q*(GeVZicd)
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B K (*)ll Isospin Asymmetries

o B(BY — KWOUte™) — (2)B(B* — KW+ i)
"7 OB(BY — KOOOH) o (2)B(BF — KW=0+()

15
! -I".-i'l..:q_jl ffjff?[%] Feldman Gnd MGTiGS, Isospln asymmetry |S
o '} JHEP 0301, 074 (2003) |  expected to be 0 for B Kl
cy : For B -K*Il: Small in
o I, A forB - K*II Standard Model, with some
3} I variation at low- g, near 0
: for high-g2
i St Some sensitivity to the
sign of C,
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B -K(*)ll Isospin Asymmetries

* No significant
asymmetry in the high
q° region

* BaBar sees significant
negative 1sospin
asymmetries in the
low g region

* Belle and BaBar's
results are consistent.

13 January 2008
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B! vs. B* sK(*)Il Comparison (BaBar)

'BABAR preliminary

0.1 < q?><7.02

W
o

KOI'T |

B(B* — K*¢t(™)

= (257032 4£0.1) x 1077
B(BY — KV¢T¢™)

<0.9x 107" (90% CL)

—t
o

Events / (0.0045 GeV/c?)
N
(=]

Events / (0.0045 GeV/c?)

* Signal
* Combinatoric BG

e Fake Muons

e Crossfeed/peaking

-r'..*

-
o

m.¢ (GeV/c?)

52 522 5.4 526 528 52 522 524 526 5.2

m.¢ (GeV/c?)
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B(BO — K*O€+€_)

= (26710 £0.2) x 1077
B(B* — K**ete)

— (9.87244+0.6) x 1077
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Lepton Flavor and CP Asymmetries
e The ratio of electron BF to muon BF (RK(*)) should be

R .=1.33 for K* modes (contribution from the pole region)
and R, =1.0 for K modes in the SM.

« R 1s predicted to be larger than 1.0 in the two Higgs doublet

model with large tan([3)
* Results: Lepton Belle BABAR
Asy. (657M) (384M)

K*00 | 1.2140.254+0.07 | 1.377933
K00 | 0.9740.18+0.05 | 0.961541

* CP Asymmetry: CP Belle BABAR
Vo Asy. (657M) (384M)

A = 2 F K*00 | -0.10£0.10£0.03 | -0.02+0.16

P Nz + Ny K00 | 0.0440.1040.02 | -0.1840.18
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Angular Distributions

Angular distributions as functions of g? are
particularly sensitive to possible new physics.

K* longitudinal polarization F,

From distribution of the angle g,

between the K and B in the
K* rest frame

1 dl’ 3 3
— 2 2 (1 — Fr (1 — cos>
" 5 1, cos” Ok + 4( 7)( cos” Ok )

Lepton forward-backward asymmetry A,

From distribution of the angle §

between the |+ and B in the
| +1- rest frame

1 dI’ 3
- = “F7 (1 — cos?
I'dcosly, 4 z( cos be)
4%(1 —Fr)(1+ cos? 0¢) + App cos O,
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Two @? bins:

low ~ 0 1<q*<6.25 GeV*
high - ¢*>10. 24 GeV*

12.96<q"<14.06

except

Three Step Fit Procedure:
Combine K*| |

fit for yields.

Angular PDFs:

BaBar Angular Fits

BABAR pr'ellmmary (349 fb1)

-t
T L T

-
. o

Events / ( 0.003 GeV/c?)

“"522 524 526 528,
mES [GeV/c ]

=Y

modes,

3 K*1l Slgn
Combin. B
_____ - Crossfeed

Events /(0.2)

Fix yields. For m.>5.27, fit
cos(8,) for F,
Fix F, fit cos(6,) for A

=

- Signal weighted by detector
efficiency from MC

- Combinatorial background
from m_ sidebands in data
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BaBar ¥ , A__ (Preliminary) Results

L ongitudinal K* polarization

| LI B A I I I I
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F "8hs =0.71°% + 0,05

-0.22

AP"s =024 +0.06

-0.23

Aliss = 076'°% + 0,07

-0.32

o [GeVZcH

ar Xiv:
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Belle Angular Fits (Preliminary): ¥,

1.2p cosO. , cosO. ,
L [ SM K K

Binl

N W Rk O~ 0O
L Bl Bl | L L il |

—_

R B A P | 1 L il BT B

. 0
1 [P B e i - =
1 075 -05 025 0 02 05 075 1 | 07 -05-02% 0 025 05 075 1

[=]

] | | ] | | | | | | ] ] | | ] | 10 . *
. Bin2 1z Bind
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72 2, 7 Tk
q(Gerc) 6 o
5 & F
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_ 3k 4 F
] 21 3 | 1 9%
] Eo T T . s A \
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Belle Angular Fits (Preliminary): A

Belle (ICHEP '08) cosB, cos6,

10 12 14 18 18 20 [

9 (GeV/c) ]

BaBar (ICHEP '08) f

L DL I B N T T 1 4r

125 S | : o

E Ceire, C 5 &

0.8 =- A 0 Al I —
910 i . 0 T A7 nE nor 9‘: ne n7e 1 -1 =075 -05 -025 0 025 05 075 1

EUE Arg=-Agg 4|A Jhy a
: ! =

“E I K*I Slgndl 25F  Bin6

75 Com in. BG 20F

175 F

I\J:Illl|sltf'llMII‘|III|III|III|III|III|II:

| 1 15F l.l.(l.u B(}\ +
I : 3 15 E
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Conclusion/Outlook

The B — K*Il transition 1s one of the rarest decays accessible to the B-
factories: provides a very promising avenue to search for new physics.

I have presented current measurements the rate and angular asymmetries
from BaBar and BELLE. The B-factories are nearing SM sensitivity to
these observables.

Significant isospin asymmetries observed by BaBar are unexpected.
BELLE's results are consistent.

A, measurements from both Belle and BaBar show no sign of a 0-
crossing point and strongly disfavor a flipped-sign C,C,, scenario. New

physics possible???

A measurement using the final dataset is underway. I plan on finishing
an analysis of the B — X I final state using the final BaBar dataset.

LHCb and SuperB (Lumi. = 10°°) should precisely measure the A

including the 0-crossing.
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Systematic Error Sources

« m__Fit Yields
~ from ARGUS shape parameter: vary by £10

e F Fit Error

- vary by £10 to measure the effect on A__

* Background shape

~ see next slide

* Signal Model

~ Generate signal MC with different values of the Wilson coefficients to see
the affect on signal shape. Toy MC studies used to measure the fit bias.

* Efficiency/Crossfeed

~ Varied Wilson coefficient MC used to study efficiency
~ Crossfeed systematic from the charmonium control sample
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Systematic Errors

Source Fp systematic | App systematic
of Error low s | high s | low s [ high s
mges fit yields 0.001 | 0.016 | 0.003 | 0.002
Fp, fit error N/A | N/A [0.025 ] 0.022
Background shape 0.006 | 0.020 | 0.027 [ 0.006
Signal model 0.036 | 0.034 | 0.030 | 0.038
Fit bias 0.012 | 0.020 | 0.023 | 0.052
Efficiency /cross-feed | 0.010 | 0.010 | 0.020 | 0.020
Total 0.04 | 0.09 | 0.10 0.08
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Combinatoric Background Systematic

Fi, systematic

HApp systematic

Variation low s | high s low s high s
5.20 < mps < 5.23 | 40.011 | —0.008 —0.002 +0.001
5.23 < mps < 5.27 | —0.004 | +0.007 —0.017 —0.021
AFE >0 +0.002 | —0.031 —0.037 +0.003
AE < () +0.001 | +0.017 | unconverged fit —0.002
LEC +0.011 | —0.026 —0.037 unconverged fit
wrong flavor —0.008 | 40.023 +0.024 —0.003
Error 0.006 0.020 0.027 0.006
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SVT and DCH

* Silicon Vertex Tracker:

Efficient detection/measurement of charged

particle momentum and track angle near the IP . . | S i

5 layers of double-sided silicon strip detectors

arranged for z and (@ measurement Bkwd.
support
cone

— Particles traverse ~0.04X, material

= == = H Fwd.:support350 mrad
e — ;f\\&,//f: Frontend ~  —— gt
A electronics i
» _iﬂiﬂr
Beam Pipe
‘*—630—' 1015 : 1749 68
. * Drift Chamber:
tErLEnQES = : — -~ Efficient detection/measurement of charged
' == : — | 809 particle momentum and track angle for p;
l‘. -‘-“ il [] p;.ﬁ--.r 1‘1
[+—485— 27;.4 . 1358 Be—J 17{2 236 > 100 MeV/c
—> B T ~ Good for reconstruction of decays and
. — 464 — | | B interactions that occur outside SVT, e.g.
469 Kos'
1 - Particle ID through ionization (dE/ dx)
P measurements at low momentum
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Electromagnetic Calorimeter

2359
barrel
Support
1375 |
1127 b 1801 e

920 / | _\ 26.8

o ! T \ ,,

38.2 | 558 29 7| 15£8

* EMC

Provides energy measurements of
neutral clusters and electrons

Also aids 1n reconstruction of neutral
hadrons (T¢/n)

2.32 + 0.30)%
75 _ | % & (185 4+ 0.12)%

L VE(GeV)
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DIRC and IFR

PMT + Base ~
10,752 PMT's  ~

Cerenkov detector | PurfedWater / Lioht Gatcher® -
Kaon ID for B tagging |

= DIRC:

17.25 mm Thickness

. 7 i ¥
= TUK separation from B meson decays for p [ @ ™™™ E P—
< 4.2 GeV/e T Aany
Trajectory Wedge o PMT Surface
’fr—Mirror #sl \ "/,
: - * ; ’/’ = - : I Window
~——49m } 1.17 m }

4 x 1.225m Bars
glued end-to-end

“vd,\_\

Barrel &= 3200 A
342 RPC 7
Modules
 IFR:
19 Layers _
Used to detect U‘s and neutral hadrons
(ex. K°)
~ Constructed of iron segmented with
BW £ } Layers resistive plate chambers and limited
streamer tubes
~ Thickness of iron increases from 2-
432 RPC 10cm in radial direction
Modules
End Doors

4-2001
8583A3
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