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The goal

* G1ven a photonic cluster, reconstruct the track of
the photon that produced 1t

* Calculate the distance of closest approach b/t the
recon track and the origin of the photon



Motivation

* Better FastMC photon spatial resolution -> better
W and Z mass peaks

* Reconstructing the point of origin of a 70

* Ks -> 7m0 ®0 (31.05%), ct=2.68 cm

A ->nm0 (35.8%), ct="7.89 cm

* Source: 2004 PDG Particle Physics Booklet



Previous Methodology (FastMC)

* Calculate the energy centroid per layer
* Fit 1n theta and phi to the energy centroids,

correcting for a bias towards the center of the tile

* Fits are very sensitive to outliers
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Resolution
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Results of Old Methodology

Distance of closest approach to origin (fastmc, e_cen)

347
327
307
287
26 7
24 7
227
207
187
y 16 7
14
12
10

L TN O TR s s T

Distance of closest

approach to orlgin

entries 500.00
i 0.26419
riax 259.22
mean : 19.052
s : 29.942
Gauss lan

amplitude : 19.04071.197
mean : 10.73270.7872
slgma : 10.24820.7015
7 0.75428

90 100

G ~=10cm



New Methodology

* Use perfect clustering algorithm (moditfied

ClusterCheater)

* Find the most energetic hit in each layer
* Plot the theta and phi1 values of each hit as a

function of layer, and do a least squares fit. Do
this for the even and odd layers separately, and
average the result
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Tentative Results of New
Methodology

Distance of closest approach to origin
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New Methodology Applied to

Lambda Decays

Distance of closest approach to mc origin (lambda decay)
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Future Work

®* Bias towards origin? Non-projective geometry?

® Pion, A reconstruction

* Re-run FastMC with improved resolution
assumptions, improve W and Z mass resolution



