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Introduction

e Inclusive semileptonic decays v -
> large rate y
> easy to understand (relatively) W3 *

allow determination of b —ea c/u
CKM parameters |V,,| and |V, %é
e Measure sides of unitarity triangle

— complementary information
to angles (e.g. sin203)

e Experimental challenges due to
B(b — ctv) > B(b — ulv)

e Analyses on data set of

Run 1, recorded 1999 — 2000: (0.0) (1.0)
L =20.6fb™" (on resonance) e Results in this talk obtained
L =26 fb™" (off resonance) with electrons
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The BABAR Detector

Solenoid (1.5 T)

Electromagnetic Calorimeter

DIRC (Cerenkov) 4
e (3.1 GeV)

Silicon Vertex Tracker
Instrumented Flux Return
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Electron ldentification

e (Cut-based electron identification:

o 1 10.010
shower shapes Sog 20.008
dF /dx consistency 0. e .
DIRC consistency 0.6 o =0.006
track cluster match 0. E
- o _ 0. 40.004
e Efficiency determination with 0. %}4
control samples in Data od © i 10.002
o GBBGG{}{} ﬁ}fﬁ ] .
<e>=90% 0 2" 3
for e from B.d G os e A0
or electrons from B-decays % omsnum cevs
e Hadron fake determination with e Background removal:
input from Monte Carlo and Data > photon conversions
> 7% Dalitz decays
Nfake — (fwnﬂ T fKnK T fpnp) X Nh > J/¢ decays

<n>=25-10"
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Analysis |: Motivation and Strategy

Semileptonic branching fractions
of B* and B° not precisely measured

Differences predicted in lepton spectra

from B* and B° decays /e_
Under the assumption of equal I S el
semileptonic decay widths: B/' Xe e\

e —m— Y(4s) —=m— ot
B; _ r;/r:ot _ I_?Ot - TB+ \‘Y_'n

B Sl rgl/ r?ot r;t Tpo B ) K

Prompt N, and cascade /N, electron spectrum
from charge correlation with B

B"— X 0D,
B — X, 07,

Neutral B-mesons: Correct for mixing

reco
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Event Selection

e Fully reconstructed hadronic B-decays:
B — D%w, DYp, D’a,
— JJPKY, $(29)K"

e Kinematic selection in lab frame

T — /D
AE =" p\“/gs/ =L, -k,
mES — ( / : ) _Z?Bg — \/Eljfam_pg

e lLow cross-feed B° <+ B* of 1 = 2%.

e Additional cuts:

R, < 0.5, Fox Wolfram moments

Ntrk’ Z 17
Nel Z ]-7

In rest of event
in fiducial volume

BaBar

B=:
7634

Entries / 2.5 MeV
S
o
o

500

6 R T RS A . N
52 522 524 526 528 5.3
mes [GeV]

BaBAR

2000

(7)) 15007 BO .

L% 1000t 6533 = 1121
500 }

0 TR N . . . . . L g
52 5.22 524 526 528 5.3
mes [GeV]
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The Electron Spectra

e Background-subtracted
spectra compared

right-sign

® Data
. [ — Monte Carl
to Monte Carlo: £140-BABAR Subonte Carto
8120; [ | PhySiCS BG
s F [l Sideband
100F mC i
Charged B-mesons S B Hoad, Fakes
=N i A0
right—sign D 5 F
0 40f
200
OT‘H‘\H"\HH\HH\HH\HH
0 05 1 15 2 25 3
p* [GeVic]
Neutral B-mesons 120, o Dam
S :BABAR Subtracted:
. . 81005 B Physics BG
r [l Sideband
N ot —si p— N (1 - Xd) & 80 B Conversion
rignt—sign p . o f B Had. Fakes
-+ Nc X 8 T m Yy
:EJ 40
0 0 200
wrong—sign de o— L= g—
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_I_ N c 1 X p* [GeV/c]

wrong-sign
® Data
(&) E BE — Monte Carlo
S 140: BA R Subtracted:
B120F B Physics BG
s B Sideband
1100 B Conversion
o r B Had. Fakes
= 80 O Dalitz
2 gof u
0 40
201
O‘VWWWW‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
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120
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81005 B Physics BG
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o - I Had. Fakes
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@ )y
£ 401
w
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o— . e
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Results

® Prompt

e Electrons from © o © 140F
S 140fBABAR + S [ RO [] Cascade
prompt B-decays gm ++ b G 120f B ++
G ++ AR
N, =674+£34 S i 5 $
B 8 60F o °°F
N’ =597 +38 £ . + = L
T oy S 4
O T O O L ee—
PRELIMINARY Results:  ° ** * % C e DN S icevia

e Branching fractions

b, = 10.340.6,, +0.5,.%
b, = 10.4 +0.8,, &+ 0.5,.%

—b=104+05,,+04,.% ]

e Ratio of branchi_ng fractions @ — 0.99 4+ 0.10,,, + 0.03. .,
(many systematics cancel) b, !
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Systematics

e Main systematics for the current analysis:

Source ox/x[%] b, /b.[%] 0b,/by[%]
Analysis efficiency 1.3 +-2.5 +1.3 +2.5
B... cross-feed 2.0 +2.0 +2.0
Mixing Ay, 5.2 +0.8
Trk'ing efficiency 1.5 +1.5 +1.5
Extrapolation 10 +1.8 +1.8
Physics BG +1.6 +1.7
Electron ID 1.7 +1.8 +1.8
Hadron fakes 50 +1.6 +1.4
Pair background 15 +0.18 +0.17
Total +4.5 +5.0

e Reduction to < 4% possible.
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Analysis |I: Lepton Endpoint Spectrum

equal normalization for

e Measure b — ufv decay where dominant prompt lepton spectra

b — clv contribution is suppressed:

arbitrary units
Endpoint

e Original method to measure |V,|, but:
Sample only ~ 10% of phase space

2.3GeV < p; < 2.6 GeV

e Event selection

> high-momentum electron
> missing momentum (v):

pmiss > 1 Gev
—0.9 < cos@ < 0.8
0 > cos

> J /1 veto
> Fox-Wolfram moments R, < 0.3 VA
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Endpoint Spectrum cont'd

e Resulting Spectrum in
2.3GeV < p* < 2.6 GeV

~ 1200 events above
background

e Continuum fitted
for subtraction

e Main systematics:

> efficiency

> continuum
subtraction
MC simulation
of backgrounds

>

Entries/0.05 GeV/c

Entries/0.05 GeV/c

PRELIMINARY
BaBar ~ * DAl
10000¢ — background MC
: o Continuum
10006\%@\®\@\OL@\
: E -
100¢ ' ‘ o2
10001 ) B
r —+ Data, corrected for
800+ — Continuum
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Conclusions and Outlook

e Measurement of semileptonic branching fractions and ratio:

7

\

) 4

———— b, =0.1025+0.0057+0.0065
~—e—  pb,_=0.103 £0.006 +0.005

———— b, =0.1078+0.0060+0.0069
~—e— b,=0.104 +0.008 +0.005

0.09 0.1 0.11 0.12

b,/b,=0.95+0.080+0.091

b,/b,=0.99+0.1 +0.03

1 L |

A

11 1.2

CLEO (PL B399, 321)
BABAR Preliminary

e Work in progress:

> End-point analysis — |V,

> Inclusive analysis with lepton tags — |V,

> Fully reconstructed tags — |V,

Stay tuned!
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