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Update on TKR response to electrons

Introduction

New MC (v8r130101p1) for a set of e− runs provided
by Johan.

LowEnergy and GLAST were used and compared with
data (v7r1215p0).

We observed:
No big effect at low energy (up to ∼ 10 GeV) as
expected
Surprising increase in the number of hit at
higher energy

Here we will show a results for 2 test runs:
run 1460 - 5 GeV/c
run 2039 - 50 GeV/c

reports for all the runs can be found on the attached
file reports EleLowEnergy 16 4 08.zip

List of new runs
Run ID Momentum

(GeV/c)
1240 0.5
1259 1.0
1433 2.5
1460 5.0
2338 10
2082 20
2039 50
1981 100
1911 200
1922 280
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Update on TKR response to electrons

Tracker response

Total number of hit strips and clusters

run 1460, 5 GeV/c:

MC_5.0GeV_s_Clusters_TB

Entries  12351
Mean   0.795
RMS   1.446
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MC_5.0GeV_s_Clusters_TB

Entries  12351
Mean   0.795
RMS   1.446

Data_5.0GeV_s_Clusters_TB

Entries  10288
Mean   1.046
RMS    1.79

Data_5.0GeV_s_Clusters_TB

Entries  10288
Mean   1.046
RMS    1.79

MC_5.0GeV_1_s_Clusters_TB

Entries  12372
Mean  0.7815
RMS   1.437

MC_5.0GeV_1_s_Clusters_TB

Entries  12372
Mean  0.7815
RMS   1.437

Total number of clusters - other twr

Run 1460
5.0 GeV
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Entries  12351
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RMS   41.82
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Entries  12351
Mean   97.78
RMS   41.82

Data_5.0GeV_s_Clusters_TG

Entries  10288
Mean     112
RMS   47.78

Data_5.0GeV_s_Clusters_TG

Entries  10288
Mean     112
RMS   47.78

MC_5.0GeV_1_s_Clusters_TG

Entries  12372
Mean   97.34
RMS   42.19

MC_5.0GeV_1_s_Clusters_TG

Entries  12372
Mean   97.34
RMS   42.19

Total number of clusters - beam twr

MC_5.0GeV_s_Hits_TB

Entries  12351
Mean   1.175
RMS   2.569
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Entries  12351
Mean   1.175
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Data_5.0GeV_s_Hits_TB

Entries  10288
Mean   1.603
RMS   2.911

Data_5.0GeV_s_Hits_TB

Entries  10288
Mean   1.603
RMS   2.911

MC_5.0GeV_1_s_Hits_TB

Entries  12372
Mean   1.165
RMS   2.538

MC_5.0GeV_1_s_Hits_TB

Entries  12372
Mean   1.165
RMS   2.538

Total number of strips - other twr MC_5.0GeV_s_Hits_TG

Entries  12351
Mean     137
RMS   65.73
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MC_5.0GeV_s_Hits_TG

Entries  12351
Mean     137
RMS   65.73

Data_5.0GeV_s_Hits_TG

Entries  10288
Mean     177
RMS   81.91

Data_5.0GeV_s_Hits_TG

Entries  10288
Mean     177
RMS   81.91

MC_5.0GeV_1_s_Hits_TG

Entries  12372
Mean   135.9
RMS   66.19

MC_5.0GeV_1_s_Hits_TG

Entries  12372
Mean   135.9
RMS   66.19

Total number of strips - beam twr

run 2039, 50 GeV/c:

MC_50.0GeV_s_Clusters_TB

Entries  12789
Mean   2.729
RMS   2.644
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Entries  33819
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RMS     2.7

Data_50.0GeV_s_Clusters_TB

Entries  33819
Mean   2.891
RMS     2.7

MC_50.0GeV_1_s_Clusters_TB

Entries  12758
Mean   2.569
RMS   2.566

MC_50.0GeV_1_s_Clusters_TB

Entries  12758
Mean   2.569
RMS   2.566

Total number of clusters - other twr

Run 2039
50.0 GeV
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Entries  33819
Mean   125.5
RMS   48.73

Data_50.0GeV_s_Clusters_TG

Entries  33819
Mean   125.5
RMS   48.73

MC_50.0GeV_1_s_Clusters_TG

Entries  12758
Mean   112.1
RMS    47.6

MC_50.0GeV_1_s_Clusters_TG

Entries  12758
Mean   112.1
RMS    47.6

Total number of clusters - beam twr

MC_50.0GeV_s_Hits_TB

Entries  12789
Mean   4.006
RMS   4.417
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Data_50.0GeV_s_Hits_TB

Entries  33819
Mean   4.351
RMS    4.52

Data_50.0GeV_s_Hits_TB

Entries  33819
Mean   4.351
RMS    4.52

MC_50.0GeV_1_s_Hits_TB

Entries  12758
Mean   3.837
RMS   4.349

MC_50.0GeV_1_s_Hits_TB

Entries  12758
Mean   3.837
RMS   4.349

Total number of strips - other twr MC_50.0GeV_s_Hits_TG

Entries  12789
Mean   193.6
RMS   86.88

Number ot hit
0 50 100 150 200 250 300 350 400 450 500

0

50

100

150

200

250

300

350

MC_50.0GeV_s_Hits_TG

Entries  12789
Mean   193.6
RMS   86.88

Data_50.0GeV_s_Hits_TG

Entries  33819
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Entries  33819
Mean   220.2
RMS    96.2

MC_50.0GeV_1_s_Hits_TG

Entries  12758
Mean   171.7
RMS   84.44

MC_50.0GeV_1_s_Hits_TG

Entries  12758
Mean   171.7
RMS   84.44

Total number of strips - beam twr
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Update on TKR response to electrons

Tracker response

Hit profiles

run 1460, 5 GeV/c:
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run 2039, 50 GeV/c:

Layer ID
0 5 10 15 20 25 30 35

N
u

m
 o

f 
H

it
 S

tr
ip

s

0

2

4

6

8

10

12

Run 2039
50.0 GeV

Number of clusters per layer

Layer ID
0 5 10 15 20 25 30 35

0

0.05

0.1

0.15

0.2

Number of clusters per layer (MC - Data)/Data

Layer ID
0 5 10 15 20 25 30 35

N
u

m
 o

f 
H

it
 S

tr
ip

s

0

2

4

6

8

10

12

14

16

18

20
Data_50.0GeV

MC_50.0GeV

MC_50.0GeV_1

Number of strips per layer

Layer ID
0 5 10 15 20 25 30 35

0.1

0.15

0.2

0.25

0.3

Number of strips per layer (MC - Data)/Data

4 / 7



Update on TKR response to electrons

Tracker response

Tkr1CoreHC and TkrSurplusHCinside

run 1460, 5 GeV/c:
Tkr1CoreHC_Data-v7r1215p0

Entries  9957

Mean    43.63

RMS     26.64
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Entries  12350

Mean     39.1

RMS      25.6

Tkr1CoreHC_LowEnergy-v8r130101p1

Entries  12350

Mean     39.1

RMS      25.6

Tkr1CoreHC_GLAST-v8r130101p1

Entries  12372

Mean    38.88

RMS     25.57

Tkr1CoreHC_GLAST-v8r130101p1

Entries  12372

Mean    38.88

RMS     25.57

Tkr1CoreHC_Data-v7r1215p0 TkrSurplusHCInside_Data-v7r1215p0

Entries  9957

Mean    97.18

RMS     38.94
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Entries  9957

Mean    97.18

RMS     38.94
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Entries  12350

Mean    88.41

RMS     36.33

TkrSurplusHCInside_LowEnergy-v8r130101p1

Entries  12350

Mean    88.41

RMS     36.33

TkrSurplusHCInside_GLAST-v8r130101p1

Entries  12372

Mean    88.09

RMS      36.5

TkrSurplusHCInside_GLAST-v8r130101p1

Entries  12372

Mean    88.09

RMS      36.5
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Entries  9957

Mean    2.224

RMS    0.9524
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Entries  9957

Mean    2.224

RMS    0.9524
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Entries  12350

Mean    2.109

RMS    0.8261

TkrHDCount_LowEnergy-v8r130101p1

Entries  12350

Mean    2.109

RMS    0.8261

TkrHDCount_GLAST-v8r130101p1

Entries  12372

Mean    2.103

RMS     0.815

TkrHDCount_GLAST-v8r130101p1

Entries  12372

Mean    2.103

RMS     0.815
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Entries  9957

Mean    15.35

RMS     20.69
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Entries  9957

Mean    15.35

RMS     20.69
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Entries  12350

Mean    9.954

RMS     15.34

TkrDispersion_LowEnergy-v8r130101p1

Entries  12350

Mean    9.954

RMS     15.34

TkrDispersion_GLAST-v8r130101p1

Entries  12372

Mean    10.08

RMS     15.36

TkrDispersion_GLAST-v8r130101p1

Entries  12372

Mean    10.08

RMS     15.36

TkrDispersion_Data-v7r1215p0

run 2039, 50 GeV/c:
Tkr1CoreHC_Data-v7r1215p0

Entries  33819

Mean    50.46

RMS     27.86
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Entries  33819
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Entries  12789
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Entries  12789

Mean    53.15
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Entries  12758

Mean    46.52
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Entries  12758

Mean    46.52

RMS     30.25

Tkr1CoreHC_Data-v7r1215p0 TkrSurplusHCInside_Data-v7r1215p0

Entries  33819

Mean    107.7
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Entries  12789

Mean    108.2
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Entries  12789

Mean    108.2

RMS     42.61
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Entries  12758

Mean    98.11

RMS     41.57

TkrSurplusHCInside_GLAST-v8r130101p1

Entries  12758

Mean    98.11

RMS     41.57
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Entries  33819

Mean      2.1

RMS    0.8338
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Entries  33819

Mean      2.1
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Entries  12789

Mean    2.092

RMS    0.9132

TkrHDCount_LowEnergy-v8r130101p1

Entries  12789

Mean    2.092

RMS    0.9132

TkrHDCount_GLAST-v8r130101p1

Entries  12758

Mean    2.051

RMS    0.8095

TkrHDCount_GLAST-v8r130101p1

Entries  12758

Mean    2.051

RMS    0.8095
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Entries  33819

Mean    12.88

RMS     14.86
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Update on TKR response to electrons

Calorimeter response

No difference for the CAL variables, also at high energy.

CalEneSum_Data-v7r1215p0

Entries  33819

Mean   3.013e+04

RMS      5507
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Entries  12789

Mean   2.772e+04
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Entries  12789

Mean   2.772e+04
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Entries  12758

Mean   2.761e+04
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Entries  12789
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Entries  12758
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Entries  12789
Mean     1419

RMS     533.3

CalLayerE[1]_GLAST-v8r130101p1

Entries  12758
Mean     1381
RMS     545.5

CalLayerE[1]_GLAST-v8r130101p1

Entries  12758
Mean     1381
RMS     545.5

CalLayerE[1]_Data-v7r1215p0

CalLayerE[2]_Data-v7r1215p0

Entries  33819
Mean     2905

RMS     971.3

Energy (MeV)
0 1000 2000 3000 4000 5000 6000 7000 8000 9000

E
n
t
r
i
e
s
/
b
i
n

0

200

400

600

800

1000

1200

1400

1600

1800

2000

CalLayerE[2]_Data-v7r1215p0

Entries  33819
Mean     2905

RMS     971.3

CalLayerE[2]_LowEnergy-v8r130101p1

Entries  12789
Mean     2580

RMS     820.4

CalLayerE[2]_LowEnergy-v8r130101p1
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Update on TKR response to electrons

Conclusion and work plan

Better strips/cluster multiplicity agreement with LowEnergy for high energy runs.
No differences for low energy runs
No effect on the CAL variables at any beam energy.
Need to understand if there is a bug somewhere.
We are in contact with Geant4 people at CERN
LowEnergy model can be used with any primary particle energy, but has significant
differences only for E < 10 MeV
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