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Studies of Radiative Penguin B Decays at BaBar

John M. LoSecco
University of Notre Dame, Notre Dame, Indiana 46556, USA, For the BaBar Collaboration

Abstract. We summarize results on a number of observations of penguin dominated radiative
decays of the B meson. Such decays are forbidden at tree level and proceed via electroweak loops.
As such they may be sensitive to physics beyond the standard model. The observations have been
made at the BaBar experiment at PEP-II, the asymmetric B factory at SLAC.
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1. Introduction

Figure 1. Standard model contributions to penguin dominated decays.

Penguin dominated B decays are decays which proceed via higher order electroweak loops
as illustrated in figureﬂl. Such decays are sensitive to new physics beyond the standard
model since the virtual new particles would contribute via loops to graphs that would
produce amplitudes that would interfere with the standard mechanism.

2. B — KM[+]—

The decay mod® — K (*){*+]~ is a flavor changing neutral current which, in the standard
model, is mediated by a class of graphs illustrated in figlire 1. The search included both
charged and neutral B mesots,and K* final states and both electron and muon pairs.
Predictions for this decay rate [1] are about 3.0~ for decays toK and 2x 1078
for the decays td{*. The analysis removes standard model contributions coming from
B — K J/i, 4/, ory.
A standard analysis method for B decays at BaBar utilizes the two kinematic variables
the beam constrained masdzs andAE: Mps = /(Ef,,m)? — (05)? AE = (B} —
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Ef...)- Thex indicates that the quantiity is calculated in the CM frameY{4S) rest
frame). The rates measured were [B: B — KIT1~ ) = (0.78"3347513) x 107 (4.40
including systematic)3( B — K*IT1~ ) = (1.68"58 4+ 0.28) x 106 (2.8 including
systematic) oB3( B — K*It1~) < 3.0x 10°°
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Figure 2. ExpectedM s andAE distribution from simulated3® — K*ete™
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Figure 3. The Mgs distribution for the decay®3 — K™~ (left) and typicalMgs
distribution for the decay® — s+ (right)
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The standard model prediction [2] for this decay is abo®it73.0 x 10~°. Event selection
[2] is based on finding a localized high energy photon whicesdnot come fromr®
andrn decay and does not have a lateral energy profile in the cadteincharacteristic of
neutral hadronsB( B® — K%~ ) =4.234+0404+022x 107>, B( BT — K**y)=
3.834+0.62+0.22x 10°°

4.0 — sv

The expected branching ratio for — sv is in the range [3] 29+ 0.33 x 10* to
3.604 0.33 x 10~*. Here we report on two different approaches: a semi-inetusiethod
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Gambino-Misiak B + statt systt theo

BaBar full-incl. —— (3.88+ 0.36x 0.37 2§ 10"
BaBar semi-incl. _— (4.3+ 0.5+ 0.8+ 1.3) 10'
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Figure 4. Comparison of results for the decy— sv.

[4], in which one sums oveB decays, or an inclusive analysis [5] where only the photon
is measured. The photon definition is similar to that usetié?™® — K*~ search.

The semi-inclusive method used twelve modes containifgtaor a K° and up to 3
7 but only up to a singler®. Corrections are made for backgrounds and for undetected
modes. In the inclusive method tight cuts were applied taenthe presence of the other
B in the event and the photon energy restricted to the rarige 27 < 2.7 GeV. A 4-2%
corre(ﬁ:on is applied for contributions coming frdm— d~. Results are summarized in
figurel(4.

5 B — py

The ratio of branching fraction® — py/ B — K*~ constrainsl;q/V,s. The present
search [7] included3® — %y, Bt — pty andB° — wy. No signal was found in a
search of 84 million B pairs. 90% c.l. bounds on the dedayB8° — p%) < 1.4 x 1075,
B(B* — ptvy)<23x107% B(B° — wy) < 1.2 x 10~ % are still a factor of 2-3 above
standard model predicitions.

The combined limit assuming:
B(B— py)=2B(B°— p%y)=2B(B° — wy)=B(B" — pty)is
B(B — pv) < 1.9 x 1078, Which sets a limit oq“%j‘ < 0.36.
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