Directed Tree Clustering Algorithm

-
* Cal-only clustering developed at NIU (V.Zutshi):

— density neighborhood (fixed, used to find hit densities D)

— clustering neighborhood (adaptive, based on hit's density)

~ density gradient for cells 1,j (j in the neighborhood of 1)
-->hit-density difference divided by distance dij:

D,=(D - D)/d,

— each cell attaches itself to the hit j with maximum hit-density gradient in its clustering

neighborhood

— Cells with local density maxima become cluster seeds (or directed tree roots)

« Hitselection: E>E /4, and time < 100ns (applied before the clustering)
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Directed tree clustering - performance
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Developing a realistic Particle Flow Algorithm

* Development based on:

— Z-->qgq (light quarks) on sidaug05_tcmt geometry
— Data sample generation: SLIC v1.13 + Geant4 v8.0

Java-based framework (org.lcsim)

* Algorithm description:

— Inputs: Directed tree clusters in ECal and HCal, reconstructed tracks

— Track extrapolations --> track-cluster associations --> seeds for charged clusters

— Photon-ID: use an Hmatrix (longitudinal cluster profile) --> seeds for photon clusters

— Shower pattern recognition: algorithms to merge clusters based on cluster shapes and distances
— Remaining clusters: sorted by size/energy --> seeds for neutral hadron clusters

— Low multiplicity fragments are discarded (reduce confusion, but degrades final resolution)
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Cluster purity and fragment association

Cluster purity (# hits)
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Current PFA results (preliminary

Energy sums of each component in event
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Current PFA result (preliminary)

Z -->= qqgbar events - PFA reconstruction (preliminary)

# entries | bin

110 _ . .
LOT  fotaiE PFA Double-gaussian fit
100+ Entries : 995 mean = 91.6 GeV
954 Mean : EB.999 .
904 | Rms: 8.9044 width =2.6 GeV
1 OutOfRange : 5
85 (or ~25% /\E)
B80T  |sum jminuit fit )
751 | amplitude : 53.796+5.251 contains ~29% of events
70T mean : 91.570+0.23
65T sigma: 2.5677+0.3243
60T amplitude 1 :26.289+3.581 . L.
55+ | mean.1 : 88.436+0.483 A different binning:
S0 sigma_1l: B8.8980+0.5176 _
SCRN D G 1.1939 mean = 91.4 GeV
ol width = 3.1 GeV
30T (or ~30% /\E)
20+ contains ~42% of events
15+
10—
5__
o+—aTlzzd ; : : ! : : : . : .
20 35 60 63 70 Fi B0 8BS 90 95 100 105 110

US ILC R&D Review — June 2007

Energy (GeV)

7—o
(1l

Lnicae




CALICE test beam: preliminary results
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CALICE test beam: preliminary results ®C

Calorimeter for IL
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