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Clustering, adding, of hits in neighboring crystals
e Increase if full energy peak
e Reduce continuous Bbackground

1) Compton scatter
2)  Full absorption in neighboring crystal

1) Pair production
2) 511 keV absorption in same crystal
3) 511 keV absorption in neighboring crystal



See https://muon.npl.washington.edu/elog/neutralcurrents/Analysis2019/2

On the ROOQOT ftree level

Code:
o Add ClusterHit_t’s to MuonEvent _t ( MuonEventStruct.h )
o  Utility functions in Cluster.h
o Example ROOT macro: tree_read_clustering.C

Cuts listed in Cluster.h, based on data (change for your needs)

Time difference distribution within each germanium cluster, high energy cut Projectionx of blny=5 [y=4555] MB14
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See https://muon.npl.washington.edu/elog/neutralcurrents/Analysis2019/2

On the ROOQOT ftree level

Code:

Add ClusterHit_t’s to MuonEvent_t ( MuonEventStruct.h )
Utility functions in Cluster.h

Example ROOT macro: tree_read_clustering.C
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Cuts listed in Cluster.h, based on data (change for your needs)
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See https://muon.npl.washington.edu/elog/neutralcurrents/Analysis2019/2

On the ROOQOT ftree level

Code:
o Add ClusterHit_t’s to MuonEvent _t ( MuonEventStruct.h )
o  Utility functions in Cluster.h
o Example ROOT macro: tree_read_clustering.C

Less Compton BG
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= ——  Single crystal energy vs Time all full clusters
: Cluster sp vs Time (def 1) all full clusters
= Cluster sp vs Time (def 2) all full clusters

Cluster (size >= 2 ) spectrum vs Time all full clusters
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See https://muon.npl.washington.edu/elog/neutralcurrents/Analysis2019/2

On the ROOQOT ftree level

Code:
o Add ClusterHit_t’s to MuonEvent _t ( MuonEventStruct.h )
o  Utility functions in Cluster.h
o Example ROOT macro: tree_read_clustering.C

Push back SE & DE
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See https://muon.npl.washington.edu/elog/neutralcurrents/Analysis2019/2

On the ROOQOT ftree level

Code:
o Add ClusterHit_t’s to MuonEvent _t ( MuonEventStruct.h )
o  Utility functions in Cluster.h
o Example ROOT macro: tree_read_clustering.C

Push back SE & DE + Less Compton
User code with some utilities/examples provided

Cuts:
o Time window (not too sensitive)
o Time definition (e.g. time of largest hit)
o  Which detectors to cluster (Miniball clusters by default)
o Energy cut on clustering ( Nigel)
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Standard ELET algorithm
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Improved ELET timing

low * factor low * factor
low low
baseline baseline
@(—)(—)
§
~
&
g

Get rid of the 4ns granularity!
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Tune parameters + get rid of clock ticks

OLD ELET
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“Floating point”
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Tune parameters + get rid of clock ticks
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Edit View Options Tools

Template fitting?

All waveforms for the same energy
HPGe detectors do not have 1 template waveform
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'GOOD' ELET waveforms

hGeELETWaveformsGood

time difference with the default timing

nTimeDifferenceOriginal_px

g == Envies  7.4301726+08 Entries 9356699
< Mean x 199 Mean -13.66
3 Mean y 2945 Std Dev 18.67
2 Std Dev x 58.31
a
g Std Dev 1284
©

o e 4 1 )

100 150 200 50 300 20 40

time (clock ticks) new time - default time (ns)
€1_n3 - c1_n2
file Edit View Options Tools Helg File Edit View Options Tools Hel
'VERY BAD' ELET waveforms 'BAD' ELET waveforms

. nsaELE}ﬂavermmv«aryaaa = hGeELETV
Q E__—__J/f——.—_ Entj 1125360407 | © C | Envies  8.5872407
< nx 1985 | | < = Mean x 1985
o 7000 eany 2306 | | @ 7000[— Meany 2699
° © -
g _»/71 Std Dev x 586 g C Std Dev x 586
2 6000 3 _| stdDevy 1019 | | 8 6000 | 1207
< © =

5000

4000

3000

2000

1000

3
time (clock ticks)

13

3
time (clock ticks)



Template fitting?

First attempt for template fitting:

e Classify waveforms

Distribution of risetimes ProjectionX of biny=40 [y=0.395..0.405]
. i slice_px_of_hRisetimeDistribution
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Template fitting?

First attempt for template fitting:

e Classify waveforms
e One template for one risetime and one energy

lice_px_of_hTempiateWaveform

ProjectionX of biny=22 [y=1710..1720]
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Template fitting?

First attempt for template fitting:

e Classify waveforms
e One template for one risetime and one energy
e Not perfect

Template waveform 1
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Template fitting?

First attempt for template fitting:

e Classify waveforms
e One template for one risetime and one energy

e Not perfect Template waveform 1
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NEEDS more work
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For “perfect” waveforms, improved timing, but ...
Time difference

One template for one risetime and one energy

Classify waveforms
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