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The study of SiW-ECAL 
with Test Beam



ILD ECAL
• ILD ECAL detector has two candidates,  
one is the scintillator, the other is the Si semiconductor. 

• We study about the technological prototype of the silicon tungsten 
electromagnetic calorimeter, the SiW-ECAL.
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SiW-ECAL
• We call the one detector of the layer in the SiW-ECAL, "slab (short slab)". 

• One slab has 4 silicon sensors, and each silicon sensor is connected to 4 ASICs.  
And one ASIC has 8*8 channels, so total number of channels is 1024 channels.

slab componentsECAL

Hit Map

silicon sensor
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Slab
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• DIF : data transmission and reception  
        and clock control 

• SMB : data storage  
          and power supply to ASIC 

• FEV : converting analog data to digital 
         and transmission

DIF

SMB

FEV
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Slab Status

Name P1 P2 P3 K1 K2
Silicon 
thickness 650 µm 650 µm 320 µm 650 µm 650 µm

• In the last beam test, we had the problem that the shape of the carbon frame 
was not appropriate, causing failure in HV connection, so we replaced the 
carbon sheet to new one.

HV connector

carbon sheet

oldnew
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Beam Test
• Purpose : 
• Data acquisition with electron beam (MIP, Shower) 
• Operation test (TDC, Auto Gain, etc.) 

• 25th June - 5th July at DESY 

• Beam Status : electron, 1 - 5 GeV 

• Setup : 5 slabs (Kyushu) and 4 Chip-In-Board slabs (France) 
• MIP (without tungsten) 
• Shower (with tungsten)

Shower setup

slabschip on boards
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Slab Performance
• Time variation of temperature and pedestal

temperature of slab P1

Pedestal Mean

Summer Camp @ Ibaraki 2019/9/6 6



MIP Analysis
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• The order of slabs is P1, P2, P3, K1, K2 from the beam side. 

• We can see the events  
in the hit map and event display.

80− 60− 40− 20− 0 20 40 60 80
X[mm]

80−

60−

40−

20−

0

20

40

60

80

Y[
m

m
]

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

4738 35 312519 7 16 4738 35 3125 19 7 1647 3835 312519 7 16 4738 35 312519 7 16
5344 4132 2813 2210 5344 413228 1322 1053 44 41322813 2210 5344 4132 2813 2210
6050 4533 2715 3 9 6050 453327 15 3 9 60 5045 332715 3 9 6050 4533 2715 3 9
3954 4836 3018 12 213954 483630 1812 2139 5448 363018 12 213954 4836 3018 12 21
5658 4240 20 4 5 6 5658 424020 4 5 6 56 5842 4020 4 5 6 5658 4240 20 4 5 6
5763 4937 23 11 8 2 5763 493723 118 2 57 6349 3723 11 8 2 5763 4937 23 11 8 2
5155 5243 2917 24 1 5155 524329 1724 1 515552 432917 24 1 5155 5243 2917 24 1
6162 5946 3426 14 6162 594634 2614 616259 463426 14 6162 5946 3426 14
14 2634 4659 62 61 14 263446 5962 61 1426 344659 62 61 14 2634 4659 62 61

1 24 1729 4352 55 51 1 24 172943 5255 51 1 2417 294352 55 51 1 24 1729 4352 55 51
2 8 1123 3749 6357 2 8 112337 4963 57 2 8 11233749 6357 2 8 1123 3749 6357
6 5 4 20 4042 5856 6 5 4 2040 4258 56 6 5 4 204042 5856 6 5 4 20 4042 5856
2112 1830 3648 5439 2112 183036 4854 39 211218 303648 5439 2112 1830 3648 5439
9 3 1527 3345 5060 9 3 152733 4550 60 9 3 15 273345 5060 9 3 1527 3345 5060
1022 1328 32 414453 1022 132832 4144 5310 2213 2832 414453 1022 1328 32 414453
16 7 1925 3135 3847 16 7 1925 313538 4716 7 19 25 3135 3847 16 7 1925 3135 3847
4738 35 312519 7 16 4738 35 3125 19 7 1647 3835 312519 7 16 4738 35 312519 7 16
5344 4132 2813 2210 5344 413228 1322 1053 44 41322813 2210 5344 4132 2813 2210
6050 4533 2715 3 9 6050 453327 15 3 9 60 5045 332715 3 9 6050 4533 2715 3 9
3954 4836 3018 12 213954 483630 1812 2139 5448 363018 12 213954 4836 3018 12 21
5658 4240 20 4 5 6 5658 424020 4 5 6 56 5842 4020 4 5 6 5658 4240 20 4 5 6
5763 4937 23 11 8 2 5763 493723 118 2 57 6349 3723 11 8 2 5763 4937 23 11 8 2
5155 5243 2917 24 1 5155 524329 1724 1 515552 432917 24 1 5155 5243 2917 24 1
6162 5946 3426 14 6162 594634 2614 616259 463426 14 6162 5946 3426 14
14 2634 4659 62 61 14 263446 5962 61 1426 344659 62 61 14 2634 4659 62 61

1 24 1729 4352 55 51 1 24 172943 5255 51 1 2417 294352 55 51 1 24 1729 4352 55 51
2 8 1123 3749 6357 2 8 112337 4963 57 2 8 11233749 6357 2 8 1123 3749 6357
6 5 4 20 4042 5856 6 5 4 2040 4258 56 6 5 4 204042 5856 6 5 4 20 4042 5856
2112 1830 3648 5439 2112 183036 4854 39 211218 303648 5439 2112 1830 3648 5439
9 3 1527 3345 5060 9 3 152733 4550 60 9 3 15 273345 5060 9 3 1527 3345 5060
1022 1328 32 414453 1022 132832 4144 5310 2213 2832 414453 1022 1328 32 414453
16 7 1925 3135 3847 16 7 1925 313538 4716 7 19 25 3135 3847 16 7 1925 3135 3847

6 4 2

7 5 3 1

14 12 10 8

15 13 11 9

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Hit Map Slab0

80− 60− 40− 20− 0 20 40 60 80
X[mm]

80−

60−

40−

20−

0

20

40

60

80

Y[
m

m
]

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

4738 35 312519 7 16 4738 35 3125 19 7 1647 3835 312519 7 16 4738 35 312519 7 16
5344 4132 2813 2210 5344 413228 1322 1053 44 41322813 2210 5344 4132 2813 2210
6050 4533 2715 3 9 6050 453327 15 3 9 60 5045 332715 3 9 6050 4533 2715 3 9
3954 4836 3018 12 213954 483630 1812 2139 5448 363018 12 213954 4836 3018 12 21
5658 4240 20 4 5 6 5658 424020 4 5 6 56 5842 4020 4 5 6 5658 4240 20 4 5 6
5763 4937 23 11 8 2 5763 493723 118 2 57 6349 3723 11 8 2 5763 4937 23 11 8 2
5155 5243 2917 24 1 5155 524329 1724 1 515552 432917 24 1 5155 5243 2917 24 1
6162 5946 3426 14 6162 594634 2614 616259 463426 14 6162 5946 3426 14
14 2634 4659 62 61 14 263446 5962 61 1426 344659 62 61 14 2634 4659 62 61

1 24 1729 4352 55 51 1 24 172943 5255 51 1 2417 294352 55 51 1 24 1729 4352 55 51
2 8 1123 3749 6357 2 8 112337 4963 57 2 8 11233749 6357 2 8 1123 3749 6357
6 5 4 20 4042 5856 6 5 4 2040 4258 56 6 5 4 204042 5856 6 5 4 20 4042 5856
2112 1830 3648 5439 2112 183036 4854 39 211218 303648 5439 2112 1830 3648 5439
9 3 1527 3345 5060 9 3 152733 4550 60 9 3 15 273345 5060 9 3 1527 3345 5060
1022 1328 32 414453 1022 132832 4144 5310 2213 2832 414453 1022 1328 32 414453
16 7 1925 3135 3847 16 7 1925 313538 4716 7 19 25 3135 3847 16 7 1925 3135 3847
4738 35 312519 7 16 4738 35 3125 19 7 1647 3835 312519 7 16 4738 35 312519 7 16
5344 4132 2813 2210 5344 413228 1322 1053 44 41322813 2210 5344 4132 2813 2210
6050 4533 2715 3 9 6050 453327 15 3 9 60 5045 332715 3 9 6050 4533 2715 3 9
3954 4836 3018 12 213954 483630 1812 2139 5448 363018 12 213954 4836 3018 12 21
5658 4240 20 4 5 6 5658 424020 4 5 6 56 5842 4020 4 5 6 5658 4240 20 4 5 6
5763 4937 23 11 8 2 5763 493723 118 2 57 6349 3723 11 8 2 5763 4937 23 11 8 2
5155 5243 2917 24 1 5155 524329 1724 1 515552 432917 24 1 5155 5243 2917 24 1
6162 5946 3426 14 6162 594634 2614 616259 463426 14 6162 5946 3426 14
14 2634 4659 62 61 14 263446 5962 61 1426 344659 62 61 14 2634 4659 62 61

1 24 1729 4352 55 51 1 24 172943 5255 51 1 2417 294352 55 51 1 24 1729 4352 55 51
2 8 1123 3749 6357 2 8 112337 4963 57 2 8 11233749 6357 2 8 1123 3749 6357
6 5 4 20 4042 5856 6 5 4 2040 4258 56 6 5 4 204042 5856 6 5 4 20 4042 5856
2112 1830 3648 5439 2112 183036 4854 39 211218 303648 5439 2112 1830 3648 5439
9 3 1527 3345 5060 9 3 152733 4550 60 9 3 15 273345 5060 9 3 1527 3345 5060
1022 1328 32 414453 1022 132832 4144 5310 2213 2832 414453 1022 1328 32 414453
16 7 1925 3135 3847 16 7 1925 313538 4716 7 19 25 3135 3847 16 7 1925 3135 3847

6 4 2

7 5 3 1

14 12 10 8

15 13 11 9

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Hit Map Slab1

80− 60− 40− 20− 0 20 40 60 80
X[mm]

80−

60−

40−

20−

0

20

40

60

80

Y[
m

m
]

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

4738 35 312519 7 16 4738 35 3125 19 7 1647 3835 312519 7 16 4738 35 312519 7 16
5344 4132 2813 2210 5344 413228 1322 1053 44 41322813 2210 5344 4132 2813 2210
6050 4533 2715 3 9 6050 453327 15 3 9 60 5045 332715 3 9 6050 4533 2715 3 9
3954 4836 3018 12 213954 483630 1812 2139 5448 363018 12 213954 4836 3018 12 21
5658 4240 20 4 5 6 5658 424020 4 5 6 56 5842 4020 4 5 6 5658 4240 20 4 5 6
5763 4937 23 11 8 2 5763 493723 118 2 57 6349 3723 11 8 2 5763 4937 23 11 8 2
5155 5243 2917 24 1 5155 524329 1724 1 515552 432917 24 1 5155 5243 2917 24 1
6162 5946 3426 14 6162 594634 2614 616259 463426 14 6162 5946 3426 14
14 2634 4659 62 61 14 263446 5962 61 1426 344659 62 61 14 2634 4659 62 61

1 24 1729 4352 55 51 1 24 172943 5255 51 1 2417 294352 55 51 1 24 1729 4352 55 51
2 8 1123 3749 6357 2 8 112337 4963 57 2 8 11233749 6357 2 8 1123 3749 6357
6 5 4 20 4042 5856 6 5 4 2040 4258 56 6 5 4 204042 5856 6 5 4 20 4042 5856
2112 1830 3648 5439 2112 183036 4854 39 211218 303648 5439 2112 1830 3648 5439
9 3 1527 3345 5060 9 3 152733 4550 60 9 3 15 273345 5060 9 3 1527 3345 5060
1022 1328 32 414453 1022 132832 4144 5310 2213 2832 414453 1022 1328 32 414453
16 7 1925 3135 3847 16 7 1925 313538 4716 7 19 25 3135 3847 16 7 1925 3135 3847
4738 35 312519 7 16 4738 35 3125 19 7 1647 3835 312519 7 16 4738 35 312519 7 16
5344 4132 2813 2210 5344 413228 1322 1053 44 41322813 2210 5344 4132 2813 2210
6050 4533 2715 3 9 6050 453327 15 3 9 60 5045 332715 3 9 6050 4533 2715 3 9
3954 4836 3018 12 213954 483630 1812 2139 5448 363018 12 213954 4836 3018 12 21
5658 4240 20 4 5 6 5658 424020 4 5 6 56 5842 4020 4 5 6 5658 4240 20 4 5 6
5763 4937 23 11 8 2 5763 493723 118 2 57 6349 3723 11 8 2 5763 4937 23 11 8 2
5155 5243 2917 24 1 5155 524329 1724 1 515552 432917 24 1 5155 5243 2917 24 1
6162 5946 3426 14 6162 594634 2614 616259 463426 14 6162 5946 3426 14
14 2634 4659 62 61 14 263446 5962 61 1426 344659 62 61 14 2634 4659 62 61

1 24 1729 4352 55 51 1 24 172943 5255 51 1 2417 294352 55 51 1 24 1729 4352 55 51
2 8 1123 3749 6357 2 8 112337 4963 57 2 8 11233749 6357 2 8 1123 3749 6357
6 5 4 20 4042 5856 6 5 4 2040 4258 56 6 5 4 204042 5856 6 5 4 20 4042 5856
2112 1830 3648 5439 2112 183036 4854 39 211218 303648 5439 2112 1830 3648 5439
9 3 1527 3345 5060 9 3 152733 4550 60 9 3 15 273345 5060 9 3 1527 3345 5060
1022 1328 32 414453 1022 132832 4144 5310 2213 2832 414453 1022 1328 32 414453
16 7 1925 3135 3847 16 7 1925 313538 4716 7 19 25 3135 3847 16 7 1925 3135 3847

6 4 2

7 5 3 1

14 12 10 8

15 13 11 9

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Hit Map Slab2

80− 60− 40− 20− 0 20 40 60 80
X[mm]

80−

60−

40−

20−

0

20

40

60

80

Y[
m

m
]

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

4738 35 312519 7 16 4738 35 3125 19 7 1647 3835 312519 7 16 4738 35 312519 7 16
5344 4132 2813 2210 5344 413228 1322 1053 44 41322813 2210 5344 4132 2813 2210
6050 4533 2715 3 9 6050 453327 15 3 9 60 5045 332715 3 9 6050 4533 2715 3 9
3954 4836 3018 12 213954 483630 1812 2139 5448 363018 12 213954 4836 3018 12 21
5658 4240 20 4 5 6 5658 424020 4 5 6 56 5842 4020 4 5 6 5658 4240 20 4 5 6
5763 4937 23 11 8 2 5763 493723 118 2 57 6349 3723 11 8 2 5763 4937 23 11 8 2
5155 5243 2917 24 1 5155 524329 1724 1 515552 432917 24 1 5155 5243 2917 24 1
6162 5946 3426 14 6162 594634 2614 616259 463426 14 6162 5946 3426 14
14 2634 4659 62 61 14 263446 5962 61 1426 344659 62 61 14 2634 4659 62 61

1 24 1729 4352 55 51 1 24 172943 5255 51 1 2417 294352 55 51 1 24 1729 4352 55 51
2 8 1123 3749 6357 2 8 112337 4963 57 2 8 11233749 6357 2 8 1123 3749 6357
6 5 4 20 4042 5856 6 5 4 2040 4258 56 6 5 4 204042 5856 6 5 4 20 4042 5856
2112 1830 3648 5439 2112 183036 4854 39 211218 303648 5439 2112 1830 3648 5439
9 3 1527 3345 5060 9 3 152733 4550 60 9 3 15 273345 5060 9 3 1527 3345 5060
1022 1328 32 414453 1022 132832 4144 5310 2213 2832 414453 1022 1328 32 414453
16 7 1925 3135 3847 16 7 1925 313538 4716 7 19 25 3135 3847 16 7 1925 3135 3847
4738 35 312519 7 16 4738 35 3125 19 7 1647 3835 312519 7 16 4738 35 312519 7 16
5344 4132 2813 2210 5344 413228 1322 1053 44 41322813 2210 5344 4132 2813 2210
6050 4533 2715 3 9 6050 453327 15 3 9 60 5045 332715 3 9 6050 4533 2715 3 9
3954 4836 3018 12 213954 483630 1812 2139 5448 363018 12 213954 4836 3018 12 21
5658 4240 20 4 5 6 5658 424020 4 5 6 56 5842 4020 4 5 6 5658 4240 20 4 5 6
5763 4937 23 11 8 2 5763 493723 118 2 57 6349 3723 11 8 2 5763 4937 23 11 8 2
5155 5243 2917 24 1 5155 524329 1724 1 515552 432917 24 1 5155 5243 2917 24 1
6162 5946 3426 14 6162 594634 2614 616259 463426 14 6162 5946 3426 14
14 2634 4659 62 61 14 263446 5962 61 1426 344659 62 61 14 2634 4659 62 61

1 24 1729 4352 55 51 1 24 172943 5255 51 1 2417 294352 55 51 1 24 1729 4352 55 51
2 8 1123 3749 6357 2 8 112337 4963 57 2 8 11233749 6357 2 8 1123 3749 6357
6 5 4 20 4042 5856 6 5 4 2040 4258 56 6 5 4 204042 5856 6 5 4 20 4042 5856
2112 1830 3648 5439 2112 183036 4854 39 211218 303648 5439 2112 1830 3648 5439
9 3 1527 3345 5060 9 3 152733 4550 60 9 3 15 273345 5060 9 3 1527 3345 5060
1022 1328 32 414453 1022 132832 4144 5310 2213 2832 414453 1022 1328 32 414453
16 7 1925 3135 3847 16 7 1925 313538 4716 7 19 25 3135 3847 16 7 1925 3135 3847

6 4 2

7 5 3 1

14 12 10 8

15 13 11 9

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Hit Map Slab3

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

Hit Map Slab4

80− 60− 40− 20− 0 20 40 60 80
X[mm]

80−

60−

40−

20−

0

20

40

60

80

Y[
m

m
]

4738 35 312519 7 16 4738 35 3125 19 7 1647 3835 312519 7 16 4738 35 312519 7 16
5344 4132 2813 2210 5344 413228 1322 1053 44 41322813 2210 5344 4132 2813 2210
6050 4533 2715 3 9 6050 453327 15 3 9 60 5045 332715 3 9 6050 4533 2715 3 9
3954 4836 3018 12 213954 483630 1812 2139 5448 363018 12 213954 4836 3018 12 21
5658 4240 20 4 5 6 5658 424020 4 5 6 56 5842 4020 4 5 6 5658 4240 20 4 5 6
5763 4937 23 11 8 2 5763 493723 118 2 57 6349 3723 11 8 2 5763 4937 23 11 8 2
5155 5243 2917 24 1 5155 524329 1724 1 515552 432917 24 1 5155 5243 2917 24 1
6162 5946 3426 14 6162 594634 2614 616259 463426 14 6162 5946 3426 14
14 2634 4659 62 61 14 263446 5962 61 1426 344659 62 61 14 2634 4659 62 61

1 24 1729 4352 55 51 1 24 172943 5255 51 1 2417 294352 55 51 1 24 1729 4352 55 51
2 8 1123 3749 6357 2 8 112337 4963 57 2 8 11233749 6357 2 8 1123 3749 6357
6 5 4 20 4042 5856 6 5 4 2040 4258 56 6 5 4 204042 5856 6 5 4 20 4042 5856
2112 1830 3648 5439 2112 183036 4854 39 211218 303648 5439 2112 1830 3648 5439
9 3 1527 3345 5060 9 3 152733 4550 60 9 3 15 273345 5060 9 3 1527 3345 5060
1022 1328 32 414453 1022 132832 4144 5310 2213 2832 414453 1022 1328 32 414453
16 7 1925 3135 3847 16 7 1925 313538 4716 7 19 25 3135 3847 16 7 1925 3135 3847
4738 35 312519 7 16 4738 35 3125 19 7 1647 3835 312519 7 16 4738 35 312519 7 16
5344 4132 2813 2210 5344 413228 1322 1053 44 41322813 2210 5344 4132 2813 2210
6050 4533 2715 3 9 6050 453327 15 3 9 60 5045 332715 3 9 6050 4533 2715 3 9
3954 4836 3018 12 213954 483630 1812 2139 5448 363018 12 213954 4836 3018 12 21
5658 4240 20 4 5 6 5658 424020 4 5 6 56 5842 4020 4 5 6 5658 4240 20 4 5 6
5763 4937 23 11 8 2 5763 493723 118 2 57 6349 3723 11 8 2 5763 4937 23 11 8 2
5155 5243 2917 24 1 5155 524329 1724 1 515552 432917 24 1 5155 5243 2917 24 1
6162 5946 3426 14 6162 594634 2614 616259 463426 14 6162 5946 3426 14
14 2634 4659 62 61 14 263446 5962 61 1426 344659 62 61 14 2634 4659 62 61

1 24 1729 4352 55 51 1 24 172943 5255 51 1 2417 294352 55 51 1 24 1729 4352 55 51
2 8 1123 3749 6357 2 8 112337 4963 57 2 8 11233749 6357 2 8 1123 3749 6357
6 5 4 20 4042 5856 6 5 4 2040 4258 56 6 5 4 204042 5856 6 5 4 20 4042 5856
2112 1830 3648 5439 2112 183036 4854 39 211218 303648 5439 2112 1830 3648 5439
9 3 1527 3345 5060 9 3 152733 4550 60 9 3 15 273345 5060 9 3 1527 3345 5060
1022 1328 32 414453 1022 132832 4144 5310 2213 2832 414453 1022 1328 32 414453
16 7 1925 3135 3847 16 7 1925 313538 4716 7 19 25 3135 3847 16 7 1925 3135 3847

6 4 2

7 5 3 1

14 12 10 8

15 13 11 9

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Hit Map Slab4

slab P2 slab P3

slab K1 slab K2

slab P1

P1 P2 P3 K1 K2

Beam

x

y

y

x

Beam

Summer Camp @ Ibaraki 2019/9/6 7



mip_slab0_chip13_chn54
Entries  86763
Mean    94.23
Std Dev     103.2

 / ndf 2χ    285 / 206
Width     0.23±  9.51 
MP        0.2± 139.5 
Area      1.158e+02± 1.199e+04 
GSigma    0.44± 11.64 

0 100 200 300 400 5000

50

100

150

200

250

300

350

400 mip_slab0_chip13_chn54
Entries  86763
Mean    94.23
Std Dev     103.2

 / ndf 2χ    285 / 206
Width     0.23±  9.51 
MP        0.2± 139.5 
Area      1.158e+02± 1.199e+04 
GSigma    0.44± 11.64 

mip_slab0_chip13_chn54
mip_slab1_chip13_chn54

Entries  89107
Mean    76.66
Std Dev     104.8

 / ndf 2χ  364.6 / 206
Width     0.252± 9.715 
MP        0.3± 144.5 
Area      1.163e+02± 1.203e+04 
GSigma    0.47± 12.46 

0 100 200 300 400 5000

50

100

150

200

250

300

350

400 mip_slab1_chip13_chn54
Entries  89107
Mean    76.66
Std Dev     104.8

 / ndf 2χ  364.6 / 206
Width     0.252± 9.715 
MP        0.3± 144.5 
Area      1.163e+02± 1.203e+04 
GSigma    0.47± 12.46 

mip_slab1_chip13_chn54

mip_slab2_chip13_chn54
Entries  83508
Mean    50.48
Std Dev     66.12

 / ndf 2χ  137.9 / 94
Width     0.154± 5.513 
MP        0.15± 63.24 
Area      1.253e+02± 1.329e+04 
GSigma    0.28±  7.56 

0 100 200 300 400 5000

50

100

150

200

250

300

350

400 mip_slab2_chip13_chn54
Entries  83508
Mean    50.48
Std Dev     66.12

 / ndf 2χ  137.9 / 94
Width     0.154± 5.513 
MP        0.15± 63.24 
Area      1.253e+02± 1.329e+04 
GSigma    0.28±  7.56 

mip_slab2_chip13_chn54
mip_slab3_chip13_chn54

Entries  87558
Mean    94.54
Std Dev     112.1

 / ndf 2χ  419.3 / 206
Width     0.253± 9.984 
MP        0.3± 141.1 
Area      1.203e+02± 1.275e+04 
GSigma    0.47± 12.65 

0 100 200 300 400 5000

50

100

150

200

250

300

350

400 mip_slab3_chip13_chn54
Entries  87558
Mean    94.54
Std Dev     112.1

 / ndf 2χ  419.3 / 206
Width     0.253± 9.984 
MP        0.3± 141.1 
Area      1.203e+02± 1.275e+04 
GSigma    0.47± 12.65 

mip_slab3_chip13_chn54

mip_slab4_chip13_chn54
Entries  86013
Mean    102.1
Std Dev     120.6

 / ndf 2χ  385.5 / 205
Width     0.27± 10.49 
MP        0.3± 148.8 
Area      1.206e+02± 1.254e+04 
GSigma    0.47± 12.77 

0 100 200 300 400 5000

50

100

150

200

250

300

350

400 mip_slab4_chip13_chn54
Entries  86013
Mean    102.1
Std Dev     120.6

 / ndf 2χ  385.5 / 205
Width     0.27± 10.49 
MP        0.3± 148.8 
Area      1.206e+02± 1.254e+04 
GSigma    0.47± 12.77 

mip_slab4_chip13_chn54

MIP Analysis
• I fitted the MIP peak by using langaus function. 

• The typical MIP means are 140-150 ch in 650 µm, 
and 60-70 ch in 320 µm. 

• S/N ratio for the charge measurement  
of all triggered channels 
 
S/N ratio = MIP mean / <pedestal width>

slab P1 slab P2

slab P3 slab K1

slab K2slab P1 P2 P3  
(320 µm) K1 K2

S/N 
ratio 49.0 48.9 21.7 50.2 47.5
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Shower Analysis
• In shower setup, we put the tungsten plates between each slab.
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slab P1

slab P2slab P3slab K1slab K2
tungsten (2.1 mm)

tungsten (4.2 mm)

CIB slabs

Beam
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Shower Analysis
• Event display in shower setup
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Summary and Plan
• Summary 
• In MIP analysis, we could calculate the S/N ratio for all triggered channels. 
• All analysis are still ongoing, but most of them give good indications. 

• Plan 
• analyzing the energy resolution in shower setup 
• solving the following problem 
• Re-triggering 
• unstable HDMI connects 
• too fragile HV connectors
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backup
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• CCC : transmitting start and stop signal 
          to GDCC 

• GDCC : transmission and reception  
            to slabs  
            and connecting PC  
            using ethernet

DAQ overview @ lab

Summer Camp @ IbarakiSummer Camp @ Ibaraki 2019/9/6

Slab

PC

CCC & Generate spill

GDCC

At most 7 slabs



ASIC(SKIROC2/2A)
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• 15 memory cells 
• trigger : 0.5 MIP 
• high gain : 0.5 - 150 MIP 
• low gain : 150 - 2500 MIP 
• to protect Re-trigger



Re-triggering
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• the phenomenon filling the memory cells by some triggers  
after first hit in somewhere 

• We don't know the detailing cause. 

• Now we are trying to explore this problem. First hit After the first hit



Time variation of temperature
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• Time variation of temperature for all slabs



Real pedestal

Fake pedestal

Double pedestal

Summer Camp @ IbarakiSummer Camp @ Ibaraki 2019/9/6

Double pedestal
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Pedestal calibration in TDC mode 
by charge high gain in ADC mode

Pedestal calibration in ADC mode 
by charge low gain in ADC mode

pedestal line is shifted



Pedestal Map
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Pedestal distribution

Summer Camp @ IbarakiSummer Camp @ Ibaraki 2019/9/6

• Pedestal mean distribution
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MIP Map

Summer Camp @ IbarakiSummer Camp @ Ibaraki 2019/9/6

• slab P1 
nothing : 21/1024 channels, chi2/ndf<3 : 674/1024 

• slab P2 
nothing : 9/1024 channels, chi2/ndf<3 : 695/1024 

• slab P3 
nothing : 14/1024 channels, chi2/ndf<3 : 819/1024 

• slab K1 
nothing : 10/1024 channels, chi2/ndf<3 : 833/1024 

• slab K2 
nothing : 8/1024 channels, chi2/ndf<3 : 798/1024

slab P1 slab P2 slab P3

slab K1 slab K2
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MIP Map used to S/N ratio analysis

Summer Camp @ IbarakiSummer Camp @ Ibaraki 2019/9/6

• slab P1 
chi2/ndf<3 & mean>100 : 384/1024 channels 

• slab P2 
chi2/ndf<3 & mean>100 : 396/1024 channels 

• slab P3 
chi2/ndf<3 & mean>50 : 709/1024 channels 

• slab K1 
chi2/ndf<3 & mean>100 : 477/1024 channels 

• slab K2 
chi2/ndf<3 & mean>100 : 357/1024 channels

slab P1 slab P2 slab P3

slab K1 slab K2



MIP mean distribution

Summer Camp @ Ibaraki

htemp
Entries  388
Mean      122
Std Dev      46.3

 / ndf 2χ  25.55 / 18
Constant  2.21± 22.38 
Mean      1.0± 150.3 
Sigma     1.01± 12.87 

0 50 100 150 200 250 300
MIP [ADC counts]

0

5

10

15

20

25

30

35
htemp

Entries  388
Mean      122
Std Dev      46.3

 / ndf 2χ  25.55 / 18
Constant  2.21± 22.38 
Mean      1.0± 150.3 
Sigma     1.01± 12.87 

MIP mean for slab K2 htemp
Entries  393
Mean    71.17
Std Dev     25.62

 / ndf 2χ  81.06 / 42
Constant  4.2±  49.4 
Mean      0.45± 65.54 
Sigma     0.479± 7.634 

0 50 100 150 200 250 300
MIP [ADC counts]

0

10

20

30

40

50

60

70
htemp

Entries  393
Mean    71.17
Std Dev     25.62

 / ndf 2χ  81.06 / 42
Constant  4.2±  49.4 
Mean      0.45± 65.54 
Sigma     0.479± 7.634 

MIP mean for slab P3
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Summer Camp @ Ibaraki 2019/9/6

• MIP mean distribution of triggered channels
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Diagonal Analysis

Summer Camp @ IbarakiSummer Camp @ Ibaraki 2019/9/6

• We can see that hit point is moving in the each Map. 

• In the slab K1, MIP means are 145.33 and 155.05 ch  
at 0 and 25 degree, respectively.
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Correlation of TDC

Summer Camp @ IbarakiSummer Camp @ Ibaraki 2019/9/6
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Time Walk

Summer Camp @ IbarakiSummer Camp @ Ibaraki 2019/9/6

• The energy dependence of TDC difference 

• fitting function : log function
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Fit Correction



TDC Analysis

Summer Camp @ IbarakiSummer Camp @ Ibaraki 2019/9/6

• Timing resolution before and after the time walk correction
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600 800 1000 1200 1400 1600 1800 20000

2

4

6

8

10

12
h

Entries  116
Mean     1131
Std Dev     121.7

 / ndf 2χ  24.65 / 26
Prob   0.5387
Constant  1.260± 7.668 
Mean      10.5±  1136 
Sigma     13.09± 96.14 

charge_hiGain_tdc[1]-charge_hiGain_tdc[0] {slab_number[0]==0&&slab_number[1]==1&&slab_number[2]==2&&slab_number[3]==3&&slab_number[4]==4&&chip_number[0]==13&&chip_number[1]==13&&chip_number[2]==13&&chip_number[3]==13&&chip_number[4]==13&&channel_number[0]==54&&channel_number[1]==54&&channel_number[2]==54&&channel_number[3]==54&&channel_number[4]==54&&nhit_channel<6&&bcid_hit%2==0}

h
Entries  161
Mean    953.5
Std Dev     53.61

 / ndf 2χ  7.402 / 8
Prob   0.4939
Constant  3.33± 33.43 
Mean      4.5± 952.6 
Sigma     3.32± 55.16 

600 800 1000 1200 1400 1600 1800 20000

5

10

15

20

25

30

35
h

Entries  161
Mean    953.5
Std Dev     53.61

 / ndf 2χ  7.402 / 8
Prob   0.4939
Constant  3.33± 33.43 
Mean      4.5± 952.6 
Sigma     3.32± 55.16 

charge_hiGain_tdc[1]-charge_hiGain_tdc[0]-245.184*log(charge_lowGain_adc[0])-89.65+1159+253.174*log(charge_lowGain_adc[1])-2420.53+1117 {slab_number[0]==0&&slab_number[1]==1&&slab_number[2]==2&&chip_number[0]==13&&chip_number[1]==13&&chip_number[2]==13&&channel_number[0]==54&&channel_number[1]==54&&channel_number[2]==54&&nhit_channel<6&&bcid_hit%2==0}

before after

counts

TDC difference


