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Outline
● Measurement interest
● g-2 at B-factories
● Underlying physics
● Observables
● Ongoing work on BaBar

& preliminary results
- Preselection
- Cross-section 
- Asymmetries

● Polarized beams
● Outlook
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Interest of the Measurement

s

No result by 
Belle yet
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g-2 at B-factories
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Underlying Physics
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Observables: Cross Section
● From the previous form for the ττɤ coupling, the differential 

cross-section for τ production becomes

● Choosing hv final states modifies the 
CS only by an overall factor BR1*BR2 

● Theoretically most sensible observable  to Re(F2) 

● Actual precision will depend mainly 
on reconstruction capabilities

from Bernabeu et al.
(hepex/0709.2496v1 (2007))

75 ab-1

πρ only!
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Observables: Asymmetries
● Taking the complete spin-dependent CS

● Constant, linear e quadratic terms in tau spins → s+ s- 
are related to hadron flight directions in the tau rest frames 

● With appropriate integration intervals one can 
define up to 5 asymmetry parameters, e.g.:

● Sensivity to both Re(F2) and Im(F2) !

Dependence on linear combinations 
of F1

2 , Re(F2), Im(F2)

from Bernabeu et al.7



  

Reconstruction of τ flight direction
● Before we go further, we have to care about kinematics
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Progress: event pre-selection
● Work started for analysis on BaBar data

● Standard BaBar skims for 1-1 events used in 
preselection

Overall efficiency 
on signal ~50%
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Progress: Cross section

● Most information lost in preselection
● Dramatic effect of detector acceptance
● Magnetic form factor enters only as on 

offset, angular dependence is in |F1|2

Differential CS not suited 
to extract Re(F2)!

CS from pT Truth
CS from pT of pre-
selected events

Preselection

Reconstructed CS 
from track Truth

Reconstruction
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Preselection

Reconstructed CS 
from track Truth

Reconstruction

CS from pT Truth



  

Progress: asymmetries (1)
● We are interested in azimuthal and polar distributions of hadrons in tau rest frames
● Reconstruction and selection cause distortions
● Individual distributions of hadrons have to be flat independently of g-2 (all effect in 

primary vertex, none in decay)

● Understand how good MC matches data
● Careful study of correlations between angular variables

Idea is to find reweighting factors for individual 
angular distributions and THEN look for correlations

Reweighting

Reco+Selection

Crucial Points:
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Progress: asymmetries (2)

● Remarks:
● Polar distributions is 

asymmetricaly distorted 
at every sel. step

● Reconstruction and pre-
selection effects charge 
symmetric due to boost

● Tracking & PID effects not 
charge symmetric

Reco Pre-Sel Tracking

PID

Polar Distribution

h-

h-h- h-

Tracking

PID

h+

h+

Boost effect?
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Progress: asymmetries (3)

●Remarks:

●Azimuthal distributions 
remains symmetric

●No charge dependent effects

●Dist. shape originates from 
different behaviour of px and 
py due to frame choice

Azimuthal Distribution

Reco Pre-Sel Tracking

PID

h-

h-

h-h-

px

h-

h-

py
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Polarized Beams
● Both |F1|2 and Re(F2) have the same properties under C, P and T

● To extract them we need observables were they enter with different weights 
● Using polarized beams one can define observables depending on the decay 

products of a single tau, linear in F2, with different behaviour under P 

● We can consider longitudinal and transverse polarization states of outgoing tau

● This defines 2 new asymmetry parameters AN and AL 

Gain a factor ~3 on Re(F2) wrt unpol beams 75 ab-1

πρ only!
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Preliminary Conclusions & Work Plan
● The measurement of g-2 seems feasible using asymmetries
● Overall efficiency on signal at this point around 30%

● Asymmetries based on symmetric integration over polar variables ANN ATT  
better suited due to reconstruction and selection effects

● Actual sensivity will depend mainly on systematics

● Study of backgrounds and definition of selection cuts
● Definition and test of reweighting technique
● Preliminary check of sensivity
● Inclusion all hadronic two-body decay channels
● Study possibility to use also leptonic decay channels
● Begin production of events with beam polarization and studies 

on polarization dependent observables 

● Try to solve the ambiguity problem using IP as constraint

Open questions & Roadmap:
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Backup Slides
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BaBar Data Sample
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Tau g-2 & BNL821
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The complete cross section
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Asymmetries: both τs measured, 
symmetric polar integration, Re(F2)
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Asymmetries: both τs measured, 
asymmetric polar integration, Re(F2)
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Asymmetries: single τ measured 
Im(F2)
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Asymmetries: polarization
AT

AL
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