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Outlines

2 Body charmless decays of B/Bs
mesons calculation involves
contributions from Tree and Penguin
diagrams.

 Measurement of BRs and ACPs aids to
evaluate the magnitude of these
diagrams

 Verifying which is the correct
theoretical framework

» Sensitive to New Physics effects

 Simultaneous measurements Bd and
Bs cancel out theoretical uncertainties



CDF Tracking and Trigger system
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/. nalysis updated to 1 fb-1
[hep-ex/0612018]
Large Bd/Bs sample

- B yield comparable to B-factories
- Sample of ~1300 B” ->KK

e Cuts optimized for the
observation of B® ->Kpi decay

e Good mass resolution but not
enough to separate the
decays:

- ML fit using: Mass, PID, momenta

Candidates per 20 MeV/c®

Sample selection

CDF Run Il Preliminary Lim=1 fb”
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Plot show the pion-pion invariant
mass after the cuts.



Sample selection

CDF Run Il Preliminary L _=11b"
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observation of B® ->Kpi decay
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* Good mass resolution but not Fatel Invariant zr-mass [GeV/c?]
Reconstructed
enough to separate the
decays: Plot show the pion-pion invariant

mass after the cuts.

- ML fit using: Mass, PID, momenta
Expected contribution from different

channels (CDF MC)



Channel separation: Likelihood

CDF Run Il Monte Carlo

S Input variables: me e |
ot Mo o |5 - mOEE
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« alpha: momentum unbalance IO L
« ptot: sum of 3d momentum of tracks LD |
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e Detailed documentation: "
- [hep-ex/0612018] M. Morello
« Mass shape model: N
- Detailed Mass shape parameterization

- FSR effect included

» Soft-photon emission produce an
asymmetric tail that can hide rare decays

 Reduce statistical uncertainties

,‘

-
7
115

04/17/07 G. Volpi - APS April Meeting, 2007 o et




Mass shape template and FSR

CDF MC can include FS with Photos

We preferred to use analytical calculation by Baracchini and
Isidori: Phys.Lett.B633:309-313,2006

From CDF detailed MC we extracted the resolution on main
track parameters:

e Curvature, Cot(theta), phi, I.P.
- Wrote a custom 2-Body kinematic simulation.
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Mass shape test over DO samples

CDF Run Il Preliminary L_=355 pb"

To test the method we used
a sample of DO mesons

Entries 283157
x2/ ndf 456.2 / 83

Numberof events per 1.5 MeV/c?
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MonteCarlo simulation:
- w/o FSR effect:;

« 2 Gaussian model for signal

CDF Run Il Preliminary L_=780 pb’
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 Line for background
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e 2 Gaussian+Erfc function
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* Linear background

We have a very good 10}
agreement with FSR ON 18 182 184 186 188 19 192 194
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Fit

CDF Run Il Preliminary Lint=1 fb™
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Bs->Kim measurements

First measurement of Bs charmless decay:
f,BR(B)—»K m")
f.BR(B"-K'm")

BR(B'— K~ m")=(5.0%0.75(stat) 1.0 (sys))x10~°

Direct ACP violation is expected large ™~ 110

The SM predicts large ACP: 37%
Our measurement is:
ACP(B)— K 1")=0.39%0.15(stat)=0.08 (sys)
We can evaluate the relation:
[4(B° > K )P —|A(B° > K )|
Using — " |4(B"— K m")—|A(B' > K" ")

HFAG
SM=1 [Lipkin, Phys. Lett. B621:126, .2005]

=0.066+0.010(stat)£0.010(sys)

2
->=0.84+0.42(stat ) =0.15(sys)




Ab->pK and Ab->pmT measurement

First observation for these 2 modes
* The ratio of BR agree with predictions

 ACP is expected large

- BRand ACP 1o

measurement for A,
are in progress

- Measurements
extracted from a fit
optimized for Bs

- New optimization is
quite to finish

- Expected resolutions for
ACPs ~17%



Backup




Channel separation: Likelihood
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Mass shape .template and FSR

We need to take into
account the effect of FSR
on the mass line shape

Use CDF detailed MC to
extract the resolution on

main track parameters: Custom MC steps:
_ Curvature * Decays generation in mass
rest frame
- Cot(theta)  Boost
N phl e Sme‘“:_FgR Effect comparison
- IP i
1000 = FSRoff bt
« Wrote a specific 2-Body w | S|
Kinematic simulation. <#15569>; :
- Decay contain photon emission 200, PR
according: hep-ex/?7?7?7?7?7? 06755 Ted ige i 15T ied
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