
Timing and TAGM Selection
Dustin McNulty

PrimEx Collaboration
MIT/Jlab

mcnulty@jlab.org

September 9, 2005



PrimEx Collaboration Jefferson Lab Hall B

Complicated versus Simple

� Complicated: First, perform geometry dependent cluster time
calibration based on minimizing the peak time difference between
cluster and tagm photons. Second, form lists between time-linked
clusters and tagm. Third, loop over lists and compile list of TAGM
candidates.

� Simple: Determine peak time difference between HyCal totalSum
trigger and TAGM photons. Select TAGM candidates within a time
window centered at time difference (regardless of cluster times).
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Cluster Timing Algorithm: Example results

HYCALCLUSTER:

EXAMPLE
Event 62953
Run 5058, Carbon

0    3     25030

4    13    478
3    12    509
2    9      509
1    6     25029

row    id       TDC
HTRIGT:

row   scheme    nhtits      id             E      

0       5        10      13      2.054
1       5        14    1166    2.214
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Trigger square 6

Trigger square 39

Cluster centeral id

row 5

row 1

row 2

row 10

row 14

row 9

row 6

Trigger square 6
row 13 Trigger square 39

Cluster central id

CLUST_TAGM_TLINKS:
row     tagm_row     cluster_row     tdiff(ns)
0          67              1           7.54 
1          67              2           7.60 

CLUST_CLUST_TLINKS:
row    cluster1_row    cluster2_row    tdiff(ns)

0          1                  2           0.05 

 

HTRIGTCLUSTER_ASSOC:
row     htrigt_row     cluster_row      time(ns)

0         13               1            7.54
1         9                 2            7.51  
2         12               2            7.69  
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(HyCal TotalSum - TAGM[i].t) time difference
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TotalSum tagm time difference versus bankrow proj1
Entries  1470

 / ndf 2χ  863.4 / 7

Prob       0

Constant  101.9±  9418 

Mean      0.00± 97.64 

Sigma     0.0030± 0.4866 

TotalSum tagm time difference versus bankrow
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(HyCal TotalSum - TAGM[i].t) LEAD, all 80 runs
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TotalSum tagm time difference versus bankrowproj_sum1
Entries  95804

 / ndf 2χ  4.419e+04 / 7

Prob       0

Constant  665± 4.204e+05 

Mean      0.00± 97.58 

Sigma     0.0005± 0.5358 

TotalSum tagm time difference versus bankrow
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(HyCal TotalSum - TAGM[i].t) CARBON, all 181 runs
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TotalSum tagm time difference versus bankrowproj_sum1
Entries  240047

 / ndf 2χ  3.287e+05 / 7

Prob       0

Constant  1823± 3.139e+06 

Mean      0.00± 97.57 

Sigma     0.0002± 0.5526 

TotalSum tagm time difference versus bankrow
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Complicated Algorithm Result Using +/- 30ns link-windows

htemp
Entries  275514
Mean     2.02

RMS     1.203
Underflow       0

Overflow        0

Integral  2.755e+05

Number of TAGM photons/event
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htemp
Entries  275514
Mean     2.02

RMS     1.203
Underflow       0

Overflow        0

Integral  2.755e+05

ntag

Lead, all channels, TimeLinkMatching
 ’sγ80 runs total => 1.3768e+12 
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Simple Algorithm Result Using +/- 16ns time window

htemp
Entries  319225
Mean    1.182
RMS    0.4533
Underflow       0
Overflow        0
Integral  3.192e+05

Number of TAGM photons/event
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ntag

Lead, all channels, Simple Timing
 ’sγ80 runs total => 1.3768e+12 
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Complicated Algorithm Result Using +/- 30ns link-windows

htemp
Entries  2673496
Mean    1.927
RMS     1.195
Underflow       0
Overflow        0

Integral  2.673e+06
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ntag

Carbon, all channels, TimeLinkMatching
 ’sγ181 runs total => 3.70889e+12 
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Simple Algorithm Result Using +/- 16ns time window

htemp
Entries  3078488

Mean    1.185

RMS    0.4353

Underflow       0

Overflow        0

Integral  3.078e+06
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ntag

Carbon, all channels, Simple Timing
 ’sγ181 runs total => 3.0889e+12 
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Complicated Algorithm π0 Yield Results: LEAD
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Simple Algorithm π0 Yield Results: LEAD
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Complicated Algorithm π0 Yield Results: CARBON
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Simple Algorithm π0 Yield Results: CARBON
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Complicated Algorithm π0 Yield Results: LEAD
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Simple Algorithm π0 Yield Results: LEAD
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Complicated Algorithm π0 Yield Results: CARBON
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Simple Algorithm π0 Yield Results: CARBON
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