
Ecal barrel and endcap overlapping region study at ePIC

Huan Zhong Huang, Oleg Tsai, Zhiwan Xu, and Zhongling Ji

UCLA
May 16, 2023

Zhongling Ji (UCLA) Ecal barrel and endcap overlapping region study at ePIC May 16, 2023 1 / 6



Barrel and endcap overlap material scan
Component Length Inner R Outer R Start End

Barrel EMCal 498 79 133 -299 199
Forward EMCal 30 14 195 330 360

Table from here. The DD4hep and the following material scan use a slightly larger size of fEcal for checks. This
table has fEcal coverage up to η = 1.3.

0.0 0.5 1.0 1.5 2.00

10

20

30

40

50

60

70

X 0
 (R

xy
40

0.
0 

cm
)

EcalBarrelScFi EcalEndcapP

Zhongling Ji (UCLA) Ecal barrel and endcap overlapping region study at ePIC May 16, 2023 2 / 6

https://eic.jlab.org/Geometry/Detector/Detector-20230108185912.html


Single photon responses in the overlapping region

h_edep_1_0_copy

Entries  2128

Mean   0.04244

Std Dev    0.02865

0 2 4 6 8 10 12 14 16
 E [GeV]

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200 h_edep_1_0_copy

Entries  2128

Mean   0.04244

Std Dev    0.02865

EcalBarrelScFi 8GeV: 1.59--1.55
h_edep_1_1_copy
Entries  3344

Mean   0.7048

Std Dev    0.6939

 / ndf 2χ  0.1747 / 1

Prob   0.676

Constant  36.18± 10.14 

Mean      1.075± 3.063 

Sigma     0.4821± 0.1991 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

600

700

800

h_edep_1_1_copy
Entries  3344

Mean   0.7048

Std Dev    0.6939

 / ndf 2χ  0.1747 / 1

Prob   0.676

Constant  36.18± 10.14 

Mean      1.075± 3.063 

Sigma     0.4821± 0.1991 

Res = 0.06501

EcalBarrelScFi 8GeV: 1.55--1.51
h_edep_1_2_copy
Entries  3533

Mean    3.402

Std Dev     1.491
 / ndf 2χ  45.47 / 44

Prob   0.4105

Constant  1.93± 74.74 

Mean      0.051± 4.125 
Sigma     0.033± 1.049 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

10

20

30

40

50

60

70

80

h_edep_1_2_copy
Entries  3533

Mean    3.402

Std Dev     1.491
 / ndf 2χ  45.47 / 44

Prob   0.4105

Constant  1.93± 74.74 

Mean      0.051± 4.125 
Sigma     0.033± 1.049 

Res = 0.25423

EcalBarrelScFi 8GeV: 1.51--1.47
h_edep_1_3_copy
Entries  3595

Mean    6.014

Std Dev     1.288

 / ndf 2χ  452.5 / 60

Prob       0

Constant  2.9± 114.6 

Mean      0.021± 6.251 

Sigma     0.0153± 0.8424 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

20

40

60

80

100

120

h_edep_1_3_copy
Entries  3595

Mean    6.014

Std Dev     1.288

 / ndf 2χ  452.5 / 60

Prob       0

Constant  2.9± 114.6 

Mean      0.021± 6.251 

Sigma     0.0153± 0.8424 

Res = 0.13477

EcalBarrelScFi 8GeV: 1.47--1.43

h_edep_1_4_copy
Entries  3635

Mean    7.436

Std Dev    0.7703

 / ndf 2χ  589.7 / 58

Prob       0

Constant  6.2± 211.8 

Mean      0.012± 7.608 

Sigma     0.0114± 0.4669 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

50

100

150

200

250

h_edep_1_4_copy
Entries  3635

Mean    7.436

Std Dev    0.7703

 / ndf 2χ  589.7 / 58

Prob       0

Constant  6.2± 211.8 

Mean      0.012± 7.608 

Sigma     0.0114± 0.4669 

Res = 0.06137

EcalBarrelScFi 8GeV: 1.43--1.39
h_edep_1_5_copy
Entries  3574

Mean    8.099

Std Dev    0.4319

 / ndf 2χ  496.8 / 45

Prob       0

Constant  10.0± 418.8 

Mean      0.0±   8.2 

Sigma     0.0037± 0.2346 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

50

100

150

200

250

300

350

400

h_edep_1_5_copy
Entries  3574

Mean    8.099

Std Dev    0.4319

 / ndf 2χ  496.8 / 45

Prob       0

Constant  10.0± 418.8 

Mean      0.0±   8.2 

Sigma     0.0037± 0.2346 

Res = 0.02861

EcalBarrelScFi 8GeV: 1.39--1.35
h_edep_1_6_copy
Entries  3579

Mean    8.377

Std Dev    0.2998

 / ndf 2χ  268.5 / 30

Prob  40− 3.959e

Constant  12.1± 541.1 

Mean      0.004± 8.432 

Sigma     0.0027± 0.1953 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

h_edep_1_6_copy
Entries  3579

Mean    8.377

Std Dev    0.2998

 / ndf 2χ  268.5 / 30

Prob  40− 3.959e

Constant  12.1± 541.1 

Mean      0.004± 8.432 

Sigma     0.0027± 0.1953 

Res = 0.02316

EcalBarrelScFi 8GeV: 1.35--1.32
h_edep_1_7_copy
Entries  3455

Mean    8.474

Std Dev    0.2988

 / ndf 2χ  257.6 / 28

Prob  39− 5.424e

Constant  12.7± 550.4 

Mean      0.004± 8.531 

Sigma     0.0028± 0.1855 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

600
h_edep_1_7_copy
Entries  3455

Mean    8.474

Std Dev    0.2988

 / ndf 2χ  257.6 / 28

Prob  39− 5.424e

Constant  12.7± 550.4 

Mean      0.004± 8.531 

Sigma     0.0028± 0.1855 

Res = 0.02175

EcalBarrelScFi 8GeV: 1.32--1.28

h_edep_1_8_copy
Entries  3584

Mean    8.512

Std Dev    0.2926

 / ndf 2χ  265.6 / 29

Prob  40− 4.616e

Constant  12.7± 583.8 

Mean      0.003± 8.564 

Sigma     0.0024± 0.1814 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

600 h_edep_1_8_copy
Entries  3584

Mean    8.512

Std Dev    0.2926

 / ndf 2χ  265.6 / 29

Prob  40− 4.616e

Constant  12.7± 583.8 

Mean      0.003± 8.564 

Sigma     0.0024± 0.1814 

Res = 0.02119

EcalBarrelScFi 8GeV: 1.28--1.25
h_edep_1_9_copy
Entries  3558

Mean    8.536

Std Dev    0.2901
 / ndf 2χ    253 / 29

Prob  37− 1.335e

Constant  12.8± 573.4 

Mean      0.004± 8.589 
Sigma     0.003± 0.184 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

600
h_edep_1_9_copy
Entries  3558

Mean    8.536

Std Dev    0.2901
 / ndf 2χ    253 / 29

Prob  37− 1.335e

Constant  12.8± 573.4 

Mean      0.004± 8.589 
Sigma     0.003± 0.184 

Res = 0.02142

EcalBarrelScFi 8GeV: 1.25--1.22
h_edep_1_10_copy
Entries  3624

Mean    8.548

Std Dev    0.2816

 / ndf 2χ  269.2 / 27

Prob  42− 9.323e

Constant  13.2± 587.2 

Mean      0.004± 8.598 

Sigma     0.0026± 0.1824 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

600
h_edep_1_10_copy
Entries  3624

Mean    8.548

Std Dev    0.2816

 / ndf 2χ  269.2 / 27

Prob  42− 9.323e

Constant  13.2± 587.2 

Mean      0.004± 8.598 

Sigma     0.0026± 0.1824 

Res = 0.02122

EcalBarrelScFi 8GeV: 1.22--1.19
h_edep_1_11_copy
Entries  3583

Mean    8.553

Std Dev    0.2829

 / ndf 2χ  254.1 / 27

Prob  39− 8.618e

Constant  13.1± 589.4 

Mean      0.003± 8.606 

Sigma     0.0025± 0.1803 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

600
h_edep_1_11_copy
Entries  3583

Mean    8.553

Std Dev    0.2829

 / ndf 2χ  254.1 / 27

Prob  39− 8.618e

Constant  13.1± 589.4 

Mean      0.003± 8.606 

Sigma     0.0025± 0.1803 

Res = 0.02096

EcalBarrelScFi 8GeV: 1.19--1.15

h_edep_1_12_copy
Entries  3282

Mean    8.569

Std Dev    0.2771

 / ndf 2χ  206.6 / 28

Prob  29− 3.771e

Constant  12.5± 532.9 

Mean      0.004± 8.614 

Sigma     0.0028± 0.1843 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

600
h_edep_1_12_copy
Entries  3282

Mean    8.569

Std Dev    0.2771

 / ndf 2χ  206.6 / 28

Prob  29− 3.771e

Constant  12.5± 532.9 

Mean      0.004± 8.614 

Sigma     0.0028± 0.1843 

Res = 0.02140

EcalBarrelScFi 8GeV: 1.15--1.12
h_edep_1_13_copy
Entries  2215

Mean    8.567

Std Dev    0.2798

 / ndf 2χ  164.9 / 26

Prob  22− 3.807e

Constant  10.6± 372.8 

Mean      0.00±  8.62 

Sigma     0.0031± 0.1756 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

50

100

150

200

250

300

350

400
h_edep_1_13_copy
Entries  2215

Mean    8.567

Std Dev    0.2798

 / ndf 2χ  164.9 / 26

Prob  22− 3.807e

Constant  10.6± 372.8 

Mean      0.00±  8.62 

Sigma     0.0031± 0.1756 

Res = 0.02037

EcalBarrelScFi 8GeV: 1.12--1.09
h_edep_1_14_copy

Entries  0

Mean        0

Std Dev         0

0 2 4 6 8 10 12 14 16
 E [GeV]

0

0.2

0.4

0.6

0.8

1
h_edep_1_14_copy

Entries  0

Mean        0

Std Dev         0

EcalBarrelScFi 8GeV: 1.09--1.07

0 2 4 6 8 10 12 14 16
 E [GeV]

0

0.2

0.4

0.6

0.8

1

EcalBarrelScFi 8GeV: 1.07--1.04
h_edep_1_15_copy

Entries  0

Mean        0

Std Dev         0

EcalBarrelScFi 8GeV: 1.07--1.04

EcalBarrelScFi

h_edep_2_0_copy
Entries  2128

Mean    7.949

Std Dev    0.3594

 / ndf 2χ  29.01 / 28

Prob   0.4118

Constant  5.1± 188.3 

Mean      0.008± 7.949 

Sigma     0.0058± 0.3563 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

20

40

60

80

100

120

140

160

180

200

h_edep_2_0_copy
Entries  2128

Mean    7.949

Std Dev    0.3594

 / ndf 2χ  29.01 / 28

Prob   0.4118

Constant  5.1± 188.3 

Mean      0.008± 7.949 

Sigma     0.0058± 0.3563 

Res = 0.04482

EcalEndcapP 8GeV: 1.59--1.55
h_edep_2_1_copy
Entries  3344

Mean    6.853

Std Dev     1.005

 / ndf 2χ  382.5 / 63

Prob       0

Constant  2.33± 98.25 

Mean      0.022± 6.809 

Sigma     0.0159± 0.9792 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

20

40

60

80

100

120

h_edep_2_1_copy
Entries  3344

Mean    6.853

Std Dev     1.005

 / ndf 2χ  382.5 / 63

Prob       0

Constant  2.33± 98.25 

Mean      0.022± 6.809 

Sigma     0.0159± 0.9792 

Res = 0.14380

EcalEndcapP 8GeV: 1.55--1.51
h_edep_2_2_copy
Entries  3533

Mean    4.096

Std Dev     1.345
 / ndf 2χ  58.53 / 66

Prob   0.7318

Constant  6.2±  94.1 

Mean      0.263± 2.818 
Sigma     0.110± 1.996 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

20

40

60

80

100

h_edep_2_2_copy
Entries  3533

Mean    4.096

Std Dev     1.345
 / ndf 2χ  58.53 / 66

Prob   0.7318

Constant  6.2±  94.1 

Mean      0.263± 2.818 
Sigma     0.110± 1.996 

Res = 0.70818

EcalEndcapP 8GeV: 1.51--1.47
h_edep_2_3_copy
Entries  3595

Mean    2.047

Std Dev      1.07

 / ndf 2χ  56.66 / 53

Prob   0.3401

Constant  1.483e+06± 2.009e+06 

Mean      1.33±22.11 − 

Sigma     0.167± 5.337 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

20

40

60

80

100

120

140

160

h_edep_2_3_copy
Entries  3595

Mean    2.047

Std Dev      1.07

 / ndf 2χ  56.66 / 53

Prob   0.3401

Constant  1.483e+06± 2.009e+06 

Mean      1.33±22.11 − 

Sigma     0.167± 5.337 

Res = -0.24141

EcalEndcapP 8GeV: 1.47--1.43

h_edep_2_4_copy
Entries  3635

Mean   0.9192

Std Dev    0.6051

 / ndf 2χ   7.61 / 19

Prob   0.9902

Constant  61.38± 10.06 

Mean      25.55±12.18 − 
Sigma     8.235± 8.293 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

50

100

150

200

250

300

350

h_edep_2_4_copy
Entries  3635

Mean   0.9192

Std Dev    0.6051

 / ndf 2χ   7.61 / 19

Prob   0.9902

Constant  61.38± 10.06 

Mean      25.55±12.18 − 
Sigma     8.235± 8.293 

Res = -0.68103

EcalEndcapP 8GeV: 1.43--1.39
h_edep_2_5_copy
Entries  3574

Mean   0.3879

Std Dev    0.2869

 / ndf 2χ 13 / 0− 1.429e

Prob       0

Constant  16.767± 1.499 

Mean      0.35±  3.88 

Sigma     3.2623± 0.4446 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

600

700

800

h_edep_2_5_copy
Entries  3574

Mean   0.3879

Std Dev    0.2869

 / ndf 2χ 13 / 0− 1.429e

Prob       0

Constant  16.767± 1.499 

Mean      0.35±  3.88 

Sigma     3.2623± 0.4446 

Res = 0.11458

EcalEndcapP 8GeV: 1.39--1.35
h_edep_2_6_copy

Entries  3579

Mean   0.1576

Std Dev    0.1191

0 2 4 6 8 10 12 14 16
 E [GeV]

0

200

400

600

800

1000

1200

1400

1600

1800
h_edep_2_6_copy

Entries  3579

Mean   0.1576

Std Dev    0.1191

EcalEndcapP 8GeV: 1.35--1.32
h_edep_2_7_copy

Entries  3455

Mean   0.06723

Std Dev    0.04346

0 2 4 6 8 10 12 14 16
 E [GeV]

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400
h_edep_2_7_copy

Entries  3455

Mean   0.06723

Std Dev    0.04346

EcalEndcapP 8GeV: 1.32--1.28

h_edep_2_8_copy

Entries  3584

Mean   0.04574

Std Dev    0.02262

0 2 4 6 8 10 12 14 16
 E [GeV]

0

500

1000

1500

2000

2500

3000

3500 h_edep_2_8_copy

Entries  3584

Mean   0.04574

Std Dev    0.02262

EcalEndcapP 8GeV: 1.28--1.25
h_edep_2_9_copy

Entries  3558

Mean   0.04238

Std Dev    0.01722

0 2 4 6 8 10 12 14 16
 E [GeV]

0

500

1000

1500

2000

2500

3000

3500
h_edep_2_9_copy

Entries  3558

Mean   0.04238

Std Dev    0.01722

EcalEndcapP 8GeV: 1.25--1.22
h_edep_2_10_copy

Entries  3624

Mean   0.04181

Std Dev    0.01551

0 2 4 6 8 10 12 14 16
 E [GeV]

0

500

1000

1500

2000

2500

3000

3500

h_edep_2_10_copy

Entries  3624

Mean   0.04181

Std Dev    0.01551

EcalEndcapP 8GeV: 1.22--1.19
h_edep_2_11_copy

Entries  3583

Mean    0.041

Std Dev    0.01122

0 2 4 6 8 10 12 14 16
 E [GeV]

0

500

1000

1500

2000

2500

3000

3500

h_edep_2_11_copy

Entries  3583

Mean    0.041

Std Dev    0.01122

EcalEndcapP 8GeV: 1.19--1.15

h_edep_2_12_copy

Entries  3282

Mean   0.04095

Std Dev    0.01104

0 2 4 6 8 10 12 14 16
 E [GeV]

0

500

1000

1500

2000

2500

3000

h_edep_2_12_copy

Entries  3282

Mean   0.04095

Std Dev    0.01104

EcalEndcapP 8GeV: 1.15--1.12
h_edep_2_13_copy

Entries  2215

Mean   0.04054

Std Dev    0.008482

0 2 4 6 8 10 12 14 16
 E [GeV]

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200
h_edep_2_13_copy

Entries  2215

Mean   0.04054

Std Dev    0.008482

EcalEndcapP 8GeV: 1.12--1.09
h_edep_2_14_copy

Entries  0

Mean        0

Std Dev         0

0 2 4 6 8 10 12 14 16
 E [GeV]

0

0.2

0.4

0.6

0.8

1
h_edep_2_14_copy

Entries  0

Mean        0

Std Dev         0

EcalEndcapP 8GeV: 1.09--1.07

0 2 4 6 8 10 12 14 16
 E [GeV]

0

0.2

0.4

0.6

0.8

1

EcalEndcapP 8GeV: 1.07--1.04
h_edep_2_15_copy

Entries  0

Mean        0

Std Dev         0

EcalEndcapP 8GeV: 1.07--1.04

EcalEndcapP

h_edep_0_0_copy
Entries  2128

Mean    7.955

Std Dev    0.3565

 / ndf 2χ  31.19 / 28

Prob   0.3088

Constant  5.1± 189.5 

Mean      0.008± 7.956 

Sigma     0.0057± 0.3536 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

20

40

60

80

100

120

140

160

180

200

h_edep_0_0_copy
Entries  2128

Mean    7.955

Std Dev    0.3565

 / ndf 2χ  31.19 / 28

Prob   0.3088

Constant  5.1± 189.5 

Mean      0.008± 7.956 

Sigma     0.0057± 0.3536 

Res = 0.04445

EcalSum 8GeV: 1.59--1.55
h_edep_0_1_copy
Entries  3344

Mean    7.552

Std Dev    0.4557

 / ndf 2χ  59.34 / 35

Prob   0.006259

Constant  5.2± 235.6 

Mean      0.008± 7.561 

Sigma     0.0060± 0.4457 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

50

100

150

200

250

h_edep_0_1_copy
Entries  3344

Mean    7.552

Std Dev    0.4557

 / ndf 2χ  59.34 / 35

Prob   0.006259

Constant  5.2± 235.6 

Mean      0.008± 7.561 

Sigma     0.0060± 0.4457 

Res = 0.05895

EcalSum 8GeV: 1.55--1.51
h_edep_0_2_copy
Entries  3533

Mean    7.498

Std Dev     0.433

 / ndf 2χ  98.65 / 34

Prob  08− 3.246e

Constant  5.5± 262.2 

Mean      0.008± 7.498 

Sigma     0.0053± 0.4182 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

50

100

150

200

250

h_edep_0_2_copy
Entries  3533

Mean    7.498

Std Dev     0.433

 / ndf 2χ  98.65 / 34

Prob  08− 3.246e

Constant  5.5± 262.2 

Mean      0.008± 7.498 

Sigma     0.0053± 0.4182 

Res = 0.05578

EcalSum 8GeV: 1.51--1.47
h_edep_0_3_copy
Entries  3595

Mean    8.062

Std Dev    0.3967

 / ndf 2χ  311.6 / 34

Prob       0

Constant  7.9± 337.2 

Mean      0.007± 8.114 

Sigma     0.0048± 0.3109 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

50

100

150

200

250

300

350
h_edep_0_3_copy
Entries  3595

Mean    8.062

Std Dev    0.3967

 / ndf 2χ  311.6 / 34

Prob       0

Constant  7.9± 337.2 

Mean      0.007± 8.114 

Sigma     0.0048± 0.3109 

Res = 0.03831

EcalSum 8GeV: 1.47--1.43

h_edep_0_4_copy
Entries  3635

Mean    8.356

Std Dev    0.3229

 / ndf 2χ  352.1 / 30

Prob       0

Constant  11.1± 478.2 

Mean      0.005± 8.417 

Sigma     0.0033± 0.2191 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

h_edep_0_4_copy
Entries  3635

Mean    8.356

Std Dev    0.3229

 / ndf 2χ  352.1 / 30

Prob       0

Constant  11.1± 478.2 

Mean      0.005± 8.417 

Sigma     0.0033± 0.2191 

Res = 0.02603

EcalSum 8GeV: 1.43--1.39
h_edep_0_5_copy
Entries  3574

Mean    8.487

Std Dev    0.2914

 / ndf 2χ  280.7 / 28

Prob  43− 1.583e

Constant  12.7± 557.5 

Mean      0.004± 8.541 

Sigma     0.0028± 0.1886 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

h_edep_0_5_copy
Entries  3574

Mean    8.487

Std Dev    0.2914

 / ndf 2χ  280.7 / 28

Prob  43− 1.583e

Constant  12.7± 557.5 

Mean      0.004± 8.541 

Sigma     0.0028± 0.1886 

Res = 0.02208

EcalSum 8GeV: 1.39--1.35
h_edep_0_6_copy
Entries  3579

Mean    8.534

Std Dev    0.2815

 / ndf 2χ  254.5 / 29

Prob  38− 6.908e

Constant  13.1± 584.4 

Mean      0.003± 8.585 

Sigma     0.0026± 0.1816 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

600

h_edep_0_6_copy
Entries  3579

Mean    8.534

Std Dev    0.2815

 / ndf 2χ  254.5 / 29

Prob  38− 6.908e

Constant  13.1± 584.4 

Mean      0.003± 8.585 

Sigma     0.0026± 0.1816 

Res = 0.02115

EcalSum 8GeV: 1.35--1.32
h_edep_0_7_copy
Entries  3455

Mean    8.544

Std Dev    0.2988

 / ndf 2χ  260.3 / 28

Prob  39− 1.629e

Constant  13.0± 549.2 

Mean      0.004± 8.602 

Sigma     0.0029± 0.1858 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

600

h_edep_0_7_copy
Entries  3455

Mean    8.544

Std Dev    0.2988

 / ndf 2χ  260.3 / 28

Prob  39− 1.629e

Constant  13.0± 549.2 

Mean      0.004± 8.602 

Sigma     0.0029± 0.1858 

Res = 0.02159

EcalSum 8GeV: 1.32--1.28

h_edep_0_8_copy
Entries  3584

Mean    8.554

Std Dev    0.2917

 / ndf 2χ  264.8 / 30

Prob  39− 2.013e

Constant  12.8± 586.4 

Mean      0.003± 8.606 

Sigma     0.0024± 0.1807 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

600
h_edep_0_8_copy
Entries  3584

Mean    8.554

Std Dev    0.2917

 / ndf 2χ  264.8 / 30

Prob  39− 2.013e

Constant  12.8± 586.4 

Mean      0.003± 8.606 

Sigma     0.0024± 0.1807 

Res = 0.02099

EcalSum 8GeV: 1.28--1.25
h_edep_0_9_copy
Entries  3558

Mean    8.565

Std Dev     0.289

 / ndf 2χ  254.1 / 28

Prob  38− 2.631e

Constant  13.0± 576.9 

Mean      0.004± 8.617 

Sigma     0.0026± 0.1828 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

600

h_edep_0_9_copy
Entries  3558

Mean    8.565

Std Dev     0.289

 / ndf 2χ  254.1 / 28

Prob  38− 2.631e

Constant  13.0± 576.9 

Mean      0.004± 8.617 

Sigma     0.0026± 0.1828 

Res = 0.02121

EcalSum 8GeV: 1.25--1.22
h_edep_0_10_copy
Entries  3624

Mean    8.572

Std Dev    0.2805
 / ndf 2χ  270.7 / 28

Prob  41− 1.486e

Constant  13.1± 591.3 

Mean      0.004± 8.621 
Sigma     0.003± 0.181 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

600

h_edep_0_10_copy
Entries  3624

Mean    8.572

Std Dev    0.2805
 / ndf 2χ  270.7 / 28

Prob  41− 1.486e

Constant  13.1± 591.3 

Mean      0.004± 8.621 
Sigma     0.003± 0.181 

Res = 0.02100

EcalSum 8GeV: 1.22--1.19
h_edep_0_11_copy
Entries  3583

Mean    8.573

Std Dev    0.2811

 / ndf 2χ    264 / 27

Prob  41− 9.614e

Constant  13.3± 596.6 

Mean      0.003± 8.624 

Sigma     0.0025± 0.1776 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

600

h_edep_0_11_copy
Entries  3583

Mean    8.573

Std Dev    0.2811

 / ndf 2χ    264 / 27

Prob  41− 9.614e

Constant  13.3± 596.6 

Mean      0.003± 8.624 

Sigma     0.0025± 0.1776 

Res = 0.02060

EcalSum 8GeV: 1.19--1.15

h_edep_0_12_copy
Entries  3282

Mean    8.586

Std Dev     0.275
 / ndf 2χ  204.7 / 28

Prob  29− 8.657e

Constant  12.7± 540.2 

Mean      0.004± 8.631 
Sigma     0.003± 0.182 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

100

200

300

400

500

h_edep_0_12_copy
Entries  3282

Mean    8.586

Std Dev     0.275
 / ndf 2χ  204.7 / 28

Prob  29− 8.657e

Constant  12.7± 540.2 

Mean      0.004± 8.631 
Sigma     0.003± 0.182 

Res = 0.02108

EcalSum 8GeV: 1.15--1.12
h_edep_0_13_copy
Entries  2215

Mean    8.582

Std Dev    0.2778

 / ndf 2χ  168.8 / 25

Prob  23− 2.689e

Constant  10.8± 380.3 

Mean      0.004± 8.637 

Sigma     0.0030± 0.1718 

0 2 4 6 8 10 12 14 16
 E [GeV]

0

50

100

150

200

250

300

350

400
h_edep_0_13_copy
Entries  2215

Mean    8.582

Std Dev    0.2778

 / ndf 2χ  168.8 / 25

Prob  23− 2.689e

Constant  10.8± 380.3 

Mean      0.004± 8.637 

Sigma     0.0030± 0.1718 

Res = 0.01989

EcalSum 8GeV: 1.12--1.09
h_edep_0_14_copy

Entries  0

Mean        0

Std Dev         0

0 2 4 6 8 10 12 14 16
 E [GeV]

0

0.2

0.4

0.6

0.8

1
h_edep_0_14_copy

Entries  0

Mean        0

Std Dev         0

EcalSum 8GeV: 1.09--1.07

0 2 4 6 8 10 12 14 16
 E [GeV]

0

0.2

0.4

0.6

0.8

1

EcalSum 8GeV: 1.07--1.04
h_edep_0_15_copy

Entries  0

Mean        0

Std Dev         0

EcalSum 8GeV: 1.07--1.04Sum of barrel and endcap

Examples of fittings for one pT and one η
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Single photon resolutions in the overlapping region
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Only EcalBarrelScFi

Starting and above the red line, the barrel Ecal does not have good resolutions and we need the fEcal.
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Single photon resolutions vs η at 2 GeV
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the barrel Ecal dominates the resolutions. Only for η
> 1.4, we need the fEcal.
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Conclusions

For current geometry of barrel Ecal, we don’t need fEcal coverage below rapidity 1.4.
This translates to outher radius of fECal of ∼173 cm and total number of readout channels ∼15k
(instead of ∼19k as in latest design).
If length or radius of barrel Ecal will change, we need to repeat same exercise again.
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