News on CPV Analysiswith D*| v

Martino on behalf of Frascati, Padova &
Perugia, 12/14/05

sSummary of New Event Selection:
>Motivation & Strategy;

sSignal MC tests:

2> Analys Bias Determination;

= Stability versus Run number;

2>Very Preliminary Signal MC At Fit Results.



New Event Selection: Motivation—1
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*(Only one 1" candidate per event in the Mass Band with the right charge
correlation is selected:

#[f more than one is present, a Best Pair is chosen exploiting the Likelihood
Ratio selection variable:

oy (pl. pt*. Prob_Vertex(lm))
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New Event Selection: Motivation—2

aEvent with two B"— D*lv decays:
the candidate formed by a lepton and a pion from different B decays can be

accidentally chosen as the Best Pair in the Mass Band with the right charge
correlation:

Tag Side ')1crnal Sid
B — 1 s.

D- D e I

*As a consequence, the event is removed from the Signal and added to the BKG
@Due to I'm charge correlation this effect affects mainly the Mixed Event Sample

Negative Large Bias:
1, = Nmixed/(Nmixed+Nunmixed) < 3 ™ () ~—1.2%)
which reflects in iﬁTH“ ~—0.02; Bii.mll ~-0.01

{;(d = x*/(2(14x%)), J{:TED*Amd) 3
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New Event Selection: Strategy

How can we avoid to remove the double D*Iv events from the analysis?
Taﬂ- Side Signal Side

( ) 3  BY f : :)

A X,'_ |
- EE
sFirst Attempt:

Try to discriminate the signal pair from all the "1t combinations based on the
m?v value: Unsuccessful (due to large tails);

sSecond Attempt:
Use the candidate Best Pair in the fit and estimate the fraction of Signal Event as

a function of m?v: Successful!
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sm?v distribution:  Signal=Best Pair Signal=Other Pair

Other Pair

=Signal Fraction: Fyg o]
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Strategy checked on Runl1-Run4 MC Event Sample:

sThe PDF for the double D*Iv events in the CPV At fit is obtained in terms of
their probability to be signal or combinatorial BKG:

¥ (At. GAL 111:”. m- | T A )=

" DOUBLE 3 op

1 A i 2
fo (o vm VEX c’}m (A, 6ALIT . Am,..)
+(1+ {mﬂ;v, rnu;v IBESE - (At, 6AL)

BB BKG

sMC results: Analysis Bias strongly reduced!

X, T (ps) Am (ps™)
Generated Value 0.181 1.540 0.489
Best Pair 0.1701+0.0003 1.5140+0.0013 0.4809+0.0004

New Approach 0.1797+0.0004 1.5362+0.0013 0.4872+0.0004



MC Test: Stability versus Run Number
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Very Preliminary Signal MC Results (Run2 Sample)

s\/alidate in the ssimulation the measured tagging dilution & the resolution
model comparing the generated T, Am , K vaues with the results of thefits

using:

2>True At & tagging (Selection Bias);

2>True Az & tagging (Boost Approximation check);
2>True Az & experimental tagging (realistic dilution);

2> Experimental Az & True tagging (resolution function);

2>Experimental Az & tagging (realistic fit).



s\/alidate in the ssimulation every term in the Signal PDF according to the
tagging lepton kind (prompt, cascade decay side, cascade tag side):
2 Add terms one a time and repeat the fit.

b—>1
Tagging Lepton Sample: { b—>c—>1

D" —1 I From decay B |

l From tag B_|

Decay Lepton

® < .44’(} ascade Lepton
—_ i
My Decay Side
Ny L
H?i:

Tag Side Prompt Lepton

Cascade Lepton

Tag B Decay B
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Prompt Leptons: Perfect resolution & tagging
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sUsing true At: sUsing true Az:
T, =1.533%0.003ps 1 =1.539%0.003 ps

Am = 0.488+0.001 ps™ Am = 0.483+0.001 ps™
K =-0.001%0.002 K =-0.001%0.002

sBoost Approximation Effect
ot = +0.006 ps

dAm =-0.005 ps™
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Prompt Leptons: True At & Experimental tagging

Tag Lepton: I" I
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sDilution & Aw floated in the fit: T, = 1.53250.003 ps
/= 0.97650.001 Am =0.487+0.001 ps™

Aw=-0.00017+0.0008 K =-0.00250.003

> All parameters show good agreement w.r.t. Perfect tagging
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Prompt Leptons: Experimental Az & tagging

Tag Lepton: I I~

g 8 8
T T I T
Ly g 3 E
O [=] [=] [=]
RS RAAAS RRRR RRAR)

as £ lﬁ +++++++r+m*~ﬁ-~w+47 N “*+‘+f+++++'r I J[ ‘
.5 * [
®Resolution Function: At (ps) At (ps)
R (8, 6AY) ~ (1-F —f ) exp(~(8At-0 )¥2(S o)) Narrow T, =1.52750.004 ps
+ f exp (~(OAt- -0, ) ’2(bwt5£\.t) Wide Am = 0.48350.001 pS'1
+ f exp(-0AU2S’ ) Outlier K =-0.001%0.003

00At = At(measured) At (true)

sB.A. Effect not perfectly absorbed by floating the resolution function...
sTo be further investigated using the full available MC statistics. 13



Prompt + Tag—Side Cascade Leptons
Tag Lepton: I I~
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Tag—Side Cascade: fraction & dilution T =1535+0.003 ps
floated :
F , =0.075+0.001

M =-0.4370.02
Aw_=-0.05070.009

Am = 0.48750.001 ps™
K =-0.001%0.002

2Inclusion of tag—side cascade removes the bias on T
& Am ... 14



Full B Signal

Tag Lepton: I" I~
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Decay—Side cascade: fraction from
angle I(tag)-Tt
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éosé Perfect resolution & tagging 15



Conclusion

=sNew event selection allows to strongly reduce the selection bias without 10ss
In statistics,
=Nice stability inx , T_ , [a/p| found over the different MC runs;

01

=Reasonable stability in the fitted parameters found in the preliminary Signal
MC Run2 fit, to be further investigated using all the available statistics.

sNext Steps: inclusion of combinatorial and B* BKG in the MC fit.
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