
larization fraction fL ¼ 1; as the efficiency for fL < 1 is
higher than that for fL ¼ 1, our limits are conservative.

To check our reconstruction efficiencies, we measure the
yields of control samples B0 ! D"!þ ! ðKþK"!"Þ!þ

and B0 ! !D0K&0 ! ðKþ!"ÞðKþ!"Þ. These modes have
a similar topology to the signal modes and are selected
using the same selection criteria except that, instead of D
vetos, we require jMðKK!Þ "mD' j< 13 MeV=c2,
jMðK!Þ "mD0 j< 13 MeV=c2, and 826 MeV=c2 <
MðK!Þ< 966 MeV=c2. The efficiencies are 19% for
B0 ! D"!þ and 11% for B0 ! !D0K&0. The difference
in signal yields between the measured and expected values
are ð5:8' 5:8Þ% and ð5:6' 27:8Þ% for B0 ! D"!þ and
B0 ! !D0K&0, respectively. These differences are consis-
tent with zero.

The systematic errors (in units of events) are summa-
rized in Tables II and III. For systematic uncertainties due
to fixed yields, e.g., that of charmless B background, we
vary the yields by their uncertainties (' 1"). For the
systematic uncertainties due to B0 ! K&

2ð1430ÞX decays,
including B0 ! K&

2ð1430Þ !K&
2ð1430Þ, B0 !

K&
2ð1430Þ !K&

0ð1430Þ, B0 ! K&
2ð1430Þ !K&0, and B0 !

K&
2ð1430ÞK!, we float their yields in the four-dimensional

ML fit; the differences between these results and the nomi-
nal fit values are taken as systematic errors. Systematic

uncertainties for the "E-Mbc PDFs are estimated by vary-
ing the signal peak positions and resolutions by '1" and
repeating the fits. Systematic uncertainties for the M1-M2

PDFs are estimated in a similar way; we vary the mean and
width of K&0 and K&

0ð1430Þ mass shapes according to the
uncertainties in the world average values [22]. A system-
atic error for the longitudinal polarization fraction is ob-
tained by changing the fraction from the nominal value
fL ¼ 1 to the lowest possible value fL ¼ 0 when evaluat-
ing the reconstruction efficiency. According to MC simu-
lation, the signal SCF fractions are 13.4% for
(longitudinally polarized) B0 ! K&0 !K&0, 7.9% for B0 !
K&0K!, 6.7% for B0 ! K&

0ð1430Þ !K&
0ð1430Þ, 6.7% for

B0 ! K&
0ð1430Þ !K&0, 7.6% for B0 ! K&

0ð1430ÞK!, and
9.2% for nonresonantB0 ! KK!!. We estimate a system-
atic uncertainty due to these fractions by varying them by
'50%.
A high-statistics MC study indicates that there are small

fit biases; these are listed in Table I. We find that fit biases
occur due to the correlations between the two sets of
variables ð"E;MbcÞ and ðM1;M2Þ, which are not taken
into account in our fit. We correct the fitted yields for these
biases. To take into account possible differences between
MC simulation and data, we take both the magnitude of the
bias corrections and the uncertainty in the corrections as
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FIG. 2 (color online). Same as for Fig. 1 but for the B0 ! K&0K&0 ! ðKþ!"ÞðKþ!"Þ study: (a) "E, (b) Mbc, (c) M1ðKþ!"Þ, and
(d) M2ðKþ!"Þ.
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FIG. 1 (color online). Projections of the four-dimensional fit onto (a) "E, (b) Mbc, (c) MðKþ!"Þ, and (d) MðK"!þÞ for candidates
satisfying (except for the variable plotted) "E 2 ½"0:045; 0:045) GeV, Mbc 2 ½5:27; 5:29) GeV=c2, and M1;2ðK!Þ 2
½0:826; 0:966) GeV=c2. The thick solid curve shows the overall fit result; the solid shaded region represents the B0 ! K&0 !K&0 signal
component; and the dotted, dot-dashed and dashed curves represent continuum background, b ! c background, and charmless B
decay background, respectively.
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