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News since Frascati meeting

The BaBar analysis with polarized beams

Helicity angles and scatter plots for the
selected events

Ongoing work

Conclusions
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® Reproduced BaBar analysis onV0.2.6
generated Fast sim ntuples

® Efficiency of the selection compatible with
BaBar analysis

® Redid analysis on angular distribution for
reconstructed and selected events.
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depending on decay in tag side and different 3
: selection is applied for each category :

: = Z RS . ~

| TT-tag:
tag track ID neither e nor [, X |
neutral energy in tag side < 200 MeV (e/M) v/ |

p-tag: i
tag track ID neither e nor U, X l
one TT° candidate in tag side mn € [90, 165] MeVV/

use also merged T1° X
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; Further selection is applied using three

groups of selectors

and a Neural Network X

o~ - - 3 _ 5 . ’ N _ _ TR

Signal Side selection

*cos0opening: Opening angle between lepton and
track v/

Tag side selection:
“emy in the hypothesis that the signal side

is fully reconstructed. v/

©23PM/\/s v/

ePseudomass: reconstructed mass in the
hypothesis V is colinear with signal T and
has a cutoff at m+ v/

alltag: Data 8206 Bkg 7321.6 Sig 11.1(%)

m2 (GeV?)
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110 reconstruction consistency X
*Ey >| GeV & no further Yy over 100 MeV v/

Global Selection

' 2c0osOmiss & pTmiss are used to reduce QED bkg v/
| #cosBecoil ;angle between reconstructed tau

directions. v/

| *AEy : neglecting track masses X
ETM |sin(01 + 65)|
\/g Sin(91) + sin(92) + sin(91 + 92)

signal track momentum

AE, =
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i be propagated in the selection?
{ e BaBar analysis have many cuts affecting angular
 distribution:
e requirement to have the signal track and
photon in the same hemisphere _
* opening angle between signal track and photon }
¢ * Rho reconstruction due to photons laying in |
signal side
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| After' reconstruction the slopes of the heI|C|ty
angles are slightly modified due to smearing :
|

But mantain the same slopes of the MC |
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|
dlstrlbutlon before selection |
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| babar
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x angle unpolarized (sig) MC |

Effuency for the analysis comparable |th

The helicity angles of signal and track tag
shows a similar behavior, with the same left
unalterated by reconstructlon
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- However the interesting information comes
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from the correlation between the signal track |
and helicity tag angle
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- The regions at signal helicity angle near | and |
| -1 are suppressed because of the requirement |
of muon and photon laying in the same
hemisphere

Correlation between it and u angle for polarized (sig)
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}‘ Smearing effects make the distribution in the |
| scatter plot much wider in the selected

sample with respect to the MC sample,
however a denser region is clearly visible
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Correlation between & and u angle for polarized (sig) MC |
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Signal vs Backgrounds

Correlation between & and u angle for polarized (bkg)

Correlation between i and u angle for polarized (bkg) MC
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Polarization information is passed through the
' BaBar selection, but some of the e B o
requirements alter the helicity angle ‘ | Background and signal distribution
distribution since they act on the angular | | substantially different even after selection
applied:
Polarization offers an handle even after

= — g

No selection on the Signal box have been | = | T Gl

. applied to maintain a reasonable quantity of | Today only TT channel presented, with few
background events, however it is not | St o

expected to affect helicity angle distribution | Increment in statistics under way.

Rho selection is being perfected, harder to
| cope with photons and rho reconstruction
| which may affect angular distributions
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Increasing statistics for both TT and p channels

Implementing the rest of BaBar analysis: Neural Network

and PID

Study theoretical expectation for the tracks and taus
momenta direction for polarized beam production (B.

Oberhof)

Make quantitative estimation of the effects of polarization

after the selection is app

Reoptimize selection to
information

ied

vetter accomodate Polarization
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Polarization information not used in BaBar analysis as expected

However BaBar analysis seems to degrade the Polarization
discriminating power to some extent

Need to optimize the selection in order to use Polarization
effectively, probably by releasing some cuts on the variables
affecting angular distributions

A comparison between theoretical expectation and
experimental distribution is needed, work ongoing on this topic

Polarization still seems to be a good handle to reduce
backgrounds from radiative tau decays
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The Physics

Using an hadron tag makes radiative di-muon events background t+rest frame
negligible.

Main Background contribution is expected from real T—=pvv
decays.

-

Polarization may be used to reduce irreducible backgrounds using
the decay dynamics

e  beam is simulated with 80% polarization.

for T=hv decays the correlation between v direction and the event polarization is
defined.

We can observe the correlation between the helicity angles in the tag side and signal side.
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