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» GOAL: Measurement of BESL — 9'K+)
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All Results Are Preliminary!



MOTIVATION

» Lots to learn from charmed baryons

B(EL — QKY)
of
B(EL — E11t)

» Theoretical quark model prediction! = 0.32

BEL - QK
B(EL — B

» CLEO measurement? on 0.5 fb!: = 0.50 £ 0.21 (stat.)

£ 0.05 (syst.)

» Previous observation? for Y(4S) — BB — X + 80— E1t*, at 3o level:
BB ->X+EY) xBEL—> Emn") =0.144 £ 0.048 (stat.) £ 0.021 (syst.)

» Explore charmed baryon sector with high luminosity (240 fb-!) at
BABAR

1].G. Korner, M. Kramer, Z. Phys. C 55, 659 (1992)
2 CLEO Collaboration, S. Henderson et al., Phys. Lett. B 283, 161 (1992)
3 CLEO Collaboration, B. Barish et al., Phys. Rev. Lett. 79, 3599 (1997)



DECAY TOPOLOGIES & SELECTION CRITERIA

ct=4.9 cm ct=2.5cm
BO BO
C C

Proton identified using dE/dx
A° - p1 & Cherenkov info (DIRC)
~ 30 mass window

[ Q: 1316-1330 MeV/c?

571 1316-1330 MeV/c? r,> 1.5 mm
E Tt { r->2.5mm QK" { Signed flight dist. of A >3.0 mm
r,>1z Kaons identified using dE/dx

& Cherenkov info (DIRC)

\

r = radius of vertex in transverse plane w.r.t. collision axis
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» Full analysis: 116 fb-!

» Optimization of selection criteria:

S

20 fb! (E1r") & 40 fb! (QK*)

& Minimize selection bias



Entries/2.25 MeV/c?

Entries/2.25 MeV/c?

18300 ———

1600
1400
1200
1000
800
600
400
200

Ng

220

SN
80— QK*

200
180
160
140
120
100

MM-I-\O\OO
oo o O QO

RECON

On-Peak Data Sample: Total = 105.4 b

g \II|I\I|III f\llll‘llll\llll\lllll

[At Y(4S)]
oA B/B

preliminary

Entries/2.25 MeV/c?

e

I |2.48 2.5 2.52 2.54 I 2 56
m(Z ) (GeV/c?)

Double Gaussian on Linear Bg

BwAR

— ] o4
- 3 ot
= — ==
o 3 [
- preliminary — =
= = Lo
- - o
= — ()]
— — m_—
= = o
— - .Q
— — B
- ] et
—_ = =
= = L
- . 3 . E
:ﬂw e *-n-qs e

F 1 | 1 1 1 |. 1 1 1 1 1 | 1 1 1

38 2.4 2.42 244 2.46 2.48 2.5 2,52 254 25¢

m{ K (GeVic?)

Double Gaussian on Linear Bg

STRUCTED =.° CANDIDATES

Off-Peak Data Sample: Total = 10.7 fb"
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P* DISTRIBUTION OF =.° CANDIDATES

@ Investigating the Productton of Z%s

SIGNAL MONTE CARLO
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ON&OFF-PEAK MASS SPE

CTRA FOR E.° CANDIDATES

¥* p*>1.8 GeV/c = Clean E_ Signal
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TWO-DIMENSIONAL EFFICIENCY PARAMETERIZATION

Eff(p*, cos*®) = 15 Parameter function of the form:
Quadratic(p*) ® Quartic(cos®%)
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ACCEPTANCE CORRECTION FOR E.° CANDIDATES
8.0 Candidates>Weighted by 1/Eff (p*, cos®%)

L Different kinematics = different cos®* ranges for (Emn) & (QK)
Background-subtracted, weighted cos 8 for Zn*, p*>1.8 GeV Background-subtracted, weighted cos © for Q"K*, p*>1.8 GeV
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CROSS-CHECKS & SYSTEMATIC UNCERTAINTIES

Cross-checks:

= Calculate ratio from off-peak data only
% consistent with main result

= Divide the data into 3 p* ranges and calculate the ratio for each range
& consistent with being independent of p* within statistical uncertainties

Systematic uncertainties:

Source Uncertainty
Fits to mass spectrum 0.019
cos®* Distribution 0.016
Efficiency 0.015
Limited Monte Carlo Statistics 0.004
Multiple candidates 0.004
Charge asymmetry 0.001
Particle ID 0.006
Omega- branching fraction 0.003
Total systematic uncertainty 0.030




SUMMARY

# We observe E_° production in continuum c¢ events and for
Y(4S) > BB 2> E_° + X, using the BABAR detector at SLAC

= We report a first observation of B - X + §° - QK"

® We present a significant improvement on the
existing! PDG value [0.50 £ 0.21(stat) = 0.05(syst)]:

where the theoretical prediction? is 0.32

= hep-ex/0408056

1 CLEO Collaboration, S. Henderson et al., Phys. Lett. B 283, 161 (1992)
2].G. Korner, M. Kramer, Z. Phys. C 55, 659 (1992)



OUTLOOK

= Study of E_.° production from B decays in
the Q" K*and &1t* final states

“ Study of other charmed baryons

® Measure the inclusive production of Q-
from B decays

% Do the analyses on 240 fb ! now
available at BABAR



BACKUP SLIDES

»Used region of phase space with well-defined efficiency.
L To examine the stability of the result 2 vary the range of cos©*

Range Fitted yield in range | Fraction of {14 cos®#*) in range | Total yield \
(—0.90, +0.80) 21443 4+ 415 70.2% 27040 + 523
(—0.80, 4+0.80) 19375 4+ 302 72.8% 26621 + 540
(—0.70,+0.80) 17733 £ 378 66.0% 26507 £ 565
(—0.80, +0.80) 16543 4+ 320 84.6% 25608 + 511
(—0.80,40.70) 17434 4+ 341 66.9% 26060 + 510
(—0.80,40.90) 20931 4 588 79.2% 26395 4+ 742
(—0.80,40.00) 0599 + 240 36.4% 28371 4+ 659
(—0.00, +0.80) Q077 £ 217 26.4% 27400 £ B71

The effect of varving the cos#* range for =™,

Range Fitted yield in range | Fraction of {1+ cos*#*) in range | Total yield
(—0.80, 4+0.80) 3784 £+ 1682 50.4% 7TH0E 4+ 321
(—0.70, +0.60) 4137 £ 169 55, 7% 7400 £ 206
(—0.80, +0.80) 4866 4+ 283 81.6% 7874 4 458
(—0.80, +0.85) 5027 £ 107 84.2% 7830 4 307
(—0.80, 4+0.50) 45444173 58.7% 8014 4+ 305
(—0.80,40.00) 48168 £ 138 36.4% 7736 4+ 370
(—0.00, +0.60) 1038 £ 175 25.2% TEI0 £ 604 /

The effect of varying the cos#* range for 2-K*,

.

No systematic trend
& Extrapolation sound !



=
W
B

=
[
N

=
N
oo

Ratio of branching fractions

=
o
o

o
Y
-

0.22

=
o

o ©
M o2 b W
O © W N &

Ratio of branching fractions

L= -

=]
N
Y

0.22

a.2

Effect of varying upper coso™ bound for = m+

=
:

preliminary

IH‘\\\ll\\‘ll\‘\\\Tll\\ll

Effect of wvarying lower

0.8

1
cos& bound

cos0™ bound for = T+

a.2 o
cosC” bound

Effect of varying upper coso” bound for ¢ K*

=
W
B
TTTT

w
:

preliminary

=
&
N

=
A
&

Ratio of branching fractions
-]
]

=
Y
]

\II‘II\‘IH‘HIlH"\I\H

0.6

0.8 1
cos&* bound

Effect of varying lower cos0™ bound for & K*

w3
=
< 0.34
= BABAre
E 0.32 preliminary
n
=
E 0.3 ! -
_E ] - - -
= 0. - - - -
=
So.

o.24

0.22

| L | L L L |
-0.6 -0.4 -0.2

0 0
cosS™ bound



P* Spectrum of On-Peak (2 19 & .0
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p* distribution from =" decays from on-peak data, obtained from

making ten slices in p* from 0 — 4.5 GeV /¢, i.e., 0.45 GeV /c each, and fitting
the reconstriucted = mass spectrium in each bin with a. sighal (Gaussian shape
on a linear background. The fitted number of sighal events is plotted from
each slice for {a) & T mode {b) {27 KT mode.



