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® Due to the uncertainty of hadronization
effect, it is theoretically more accurate to
estimate the inclusive B decay processes

® Direct CP violations are expected in final
state with n/n’ in two-body B decays

penguin - tree interference
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., B — X T]' Observed by CLEO and
> later confirmed by BaBar
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Proposals for large branching fraction and high mass signal: )

* QCD U(1) anomaly coupling of " to two gluons
* Intrinsic charm content of n’

* New physics?

QCD anomalx?

= B — X measurement can favor or rule out 1 ’specific mechanisms. 3
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Sum of exclusive modes: B s X_n (pf > 2.0 GeV/c)
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Best candidate is that with Knm (n <4, n, <1)

Xl = X.E_LE X uertex! where )'L AE T (JE/{TJE }
Al = ‘E’B o j:“'hv:-un

Signal yield is extracted using beam-constrained mass
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» Efficiency shown not including n - vy (39.30%). 4
* Fits are performed in 11 bins of My,



B - X.n Charm Backgrounds
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Many modes (mostly b — ¢ decays) have identical final states to X.n
@ Most suppressed by p, > 2.0 GeV/c
@ Vetoes on D) mass windows are applied for what remains .

Remaining b — ¢ backgrounds

divided into 5 PDFs:

B — Dn

B — D™

B — Dnn

B — D"mn

All other b — ¢ modes

@ PDF shapes come from MC.
@ Normalizations from:

D) n : Belle measurement
D®)an : best fit to veto

windows (shown at right).

@ Other b — c: MC expectation.
@ Best fit to veto is tested on DMy,

gives consistent results with

______previous Belle measuremehim————

D° (f§,nm) Veto Window

green: b —c
blue : continuum
magenta : rare



Q(B b — s Backgrounds
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®m A small background is identified from b — s decays. The

expected contamination is subtracted from fitted yields.
@ B - Xy (< 1 event over all bins)

B - X;n’ (< 2 events over all bins)

B —» nn (~ 5 events in lowest bin)

B - Xy (19.1 £2.3 events over all bins)

@ Since this is not well measured, estimated from data by changing
X, = X4 and performing fit procedure in bins of My:
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Red — MC expectation
Black — Data yields
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3 Observed signal yield for B — Xn
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t- : combinatorial background

Signal yield (0.4 < M, < 2.6 GeV/c?):
1053 £5471%  (230)
Signal vield (1.8 < My <2.6 GeV/c?):

233 + 34113 (70)
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Errors include statistical and systematic
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M, is fitted in bins of X, mass. 7




B — X.n Branching Fraction
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Errors are statistical, systematic, and modeling. — 8 - (EL) B — Xs n
= 10F = BaBar (2004
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o K* + =Lower mass range yields are consistent
T - . :
21 5. ++ with previous measurements.
K e *No strong suppression relative to X.n’,
0'—1.—._._. 1ot vty 1 1 similar spectral shape.
0.5 1 1.5 2 2-25 =1’ -specific explanations unlikely for
M, (GeV/c) B — X.n' signal
For X, mass range 0.4 —2.6 GeV/c?: = Prev. unobserved signal at high M,

B(B — X.n)* = (26.1 4 3.0(stat) "5 (syst) "2 (model)) x 10"

*assuming JETSET hadronization. B(B - Xn') = (42+9)x10°5
) = +
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Direct CP Asymmetry, Aqp
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Mx,(GeV/e®) Acp(1077)
0406 —35L18L2
0.6-0.8 2440+ 13
0.8-1.0 —4L74+92
1.0-1.2 —26 + 1573
1.2-1.4 —22 +11%2
1.4-1.6 —15+12+2
1.6-1.8 —25 +13%2
1.8-20 —31L26+6
2.0-2.2 34 + 20+
2224 243245
2.4-26  —40+36%7,
0.4-2.6 —13+ 472
1.0-2.6 —154+6+3
1.8-2.6 0+14+5
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m Measured over self-tagged modes only:
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For X_ mass range 0.4 —2.6 GeV/c?:

Acp = —0.13 £ 0.04(stat) 5 os

(syst)
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M, . (GeVic?)




{B Summary and Outlook
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m First inclusive measurement for B —» Xn

—

m Large rate observed and similar My,
spectral shape as B — X.n’ (explanation
needed for both B - X.n" and B —» X.n)

Acp determined in bins of My,
With the largest data set at hand and

improved tracking efficiency, more
results will be released very soon

®m Continuously search/update for more
charmless B decay modes, with the hope
to find surprises
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{B Summary Tables
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Signal Yield, Branching Fraction, AQ Systematic Errors (in %)

My, (GEV‘./CE} Ng B{][j—ﬁ] Acp(lﬂ—z} Mx_,  Efficiency Fitting Bkg. Fragmen- Other

0.4-0.6 60+£12 10+04+01+00 35=18=2 (GeV/c?) _ Subtr. ftation Model
A— / +1. ¢
0.9 0.0 0.6 0.8 451 +5.1 4+1.6 +9.6 +99
0.8-1.0 250 +£19 17.0+1.3%99+00 —4+7+2 R S & Bt R
[ € . 0 ar - O 1. D 9 A . .

1.0-1.2 84+14 7241280008 26+ 151 L0192  ana  FEEOOS08 0 Too g
1.2-1.4 146 £17 158+1.9+1.0810 —22+11%3 L 0 0 33 383 W L,
14-16  137+18 208+27H 300 —15412% 4 L5 +es wB 00 L)
1.6-1.8 128 £18 282+41+2.1%7 —25+13%5 618 457 442 F0T 40D L3
1.8-2.0 64+18 244 +6.8¥3573% —31+26+£6 1820 459  H133 405 400 L5
2.0-2.2 86 +£18 424 +01+35+02 34+ 2013 2.0-22  +59 &7 £04 A0 4173
2.2-2.4 49 +18 368+ 135F29F15, 243245 2224 60  HS fl2 00 1207
2.4-2.6 35+13 6514234795308 —40+36%], 2426 £60 ye TSP TR, 223
0.4-2.6 1053+ 54 261 +3075,75) —13+473

1.0-2.6 728 £48 241 +30735F) —15+6+3

1.8-2.6 233 +34 160+ 20715150 0+14+5




e o PYTHIA Uncertainties
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W We check the distribution of mode categories between PYTHIA
MC and data:
=18 * All categories consistent within
j 1.6/ errors, except for modes with/without
F a4l | |am®, where we see excess of modes
~ 2_ without 7t * over those with 7 .
E I } 1 ; * The difference is studied bin-by-bin:
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We recalculate the efficiency using the U'E_ ’
easured fractions of 7 ¥, use this difference in *“¢
efficiency to estimate a systematic error. A . '(giiﬁlcz}

is error dominates the model uncertaintx.

Blue — fraction of signal yield with a & 9 in MC
Red — same fraction in data.




