


ht01
Entries  3416
Mean    29.51
RMS     3.229

Time (ns)
20 22 24 26 28 30 32 34 36 38 40
0

50

100

150

200

250

300

350

ht01
Entries  3416
Mean    29.51
RMS     3.229

TOF0->1, Run 9954



ht12
Entries  2116
Mean    33.69
RMS     4.013

Time (ns)
26 28 30 32 34 36 38 40 42 44

0

10

20

30

40

50

60

70

80

ht12
Entries  2116
Mean    33.69
RMS     4.013

TOF1->2, Run 9954



ht02
Entries  1795
Mean    62.56
RMS     6.454

Time (ns)
50 55 60 65 70 75 80
0

10

20

30

40

50

60

70
ht02

Entries  1795
Mean    62.56
RMS     6.454

TOF0->2, Run 9954



2 4

4 4 4 2

2 2 6 42 92 70 34 10 2

4 12 50 208 454 374 134 46 14

6 66 184 504 776 648 294 82 42

4 40 150 480 768 646 318 78 30

6 8 30 168 514 494 198 46 18

4 4 20 58 74 26 8

2 2 2 6 2

SlabY
0 1 2 3 4 5 6 7 8 9

S
la

bX

0

1

2

3

4

5

6

7

8

9 hspxy_0
Entries  8418
Mean x   4.335
Mean y   4.505
RMS x   1.303
RMS y   1.137

0

100

200

300

400

500

600

700

hspxy_0
Entries  8418
Mean x   4.335
Mean y   4.505
RMS x   1.303
RMS y   1.137

tof0 spacepoints, Run 9954



1 8 5 20 10 2

2 8 24 63 27 8 2

1 18 170 354 142 14 2

9 50 463 1321 548 41 4

6 23 141 422 175 16 8

6 9 23 42 21 14 2

4 13 22 15 4 3

SlabY
0 1 2 3 4 5 6 7 8 9

S
la

bX

0

1

2

3

4

5

6

7

8

9 hspxy_1
Entries  4286
Mean x    3.01
Mean y   3.024
RMS x  0.8459
RMS y   0.898

0

200

400

600

800

1000

1200

hspxy_1
Entries  4286
Mean x    3.01
Mean y   3.024
RMS x  0.8459
RMS y   0.898

tof1 spacepoints, Run 9954



1 2 6 3 4 9 6 6 2

2 3 11 6 19 23 14 14 7

5 9 14 16 30 35 24 23 17

7 26 44 56 73 56 27 17

5 16 27 63 111 104 80 58 27

7 12 31 65 105 106 87 43 22

4 10 36 55 84 87 53 27 13

4 7 11 43 48 54 32 17 8

12 7 18 22 22 25 21 10

SlabY
0 1 2 3 4 5 6 7 8 9

S
la

bX

0

1

2

3

4

5

6

7

8

9 hspxy_2
Entries  2418
Mean x   4.635
Mean y   4.575
RMS x   1.778
RMS y   1.848

0

20

40

60

80

100

hspxy_2
Entries  2418
Mean x   4.635
Mean y   4.575
RMS x   1.778
RMS y   1.848

tof2 spacepoints, Run 9954



0 1 2 3 4 5 6 7 8 9
0

500

1000

1500

2000

2500

3000

3500

4000 TOF0

TOF1

TOF2

# Spacepoints



SlabX
0 1 2 3 4 5 6 7 8 9

0

500

1000

1500

2000

2500
TOF0

TOF1

TOF2

SlabHits X-view



SlabY
0 1 2 3 4 5 6 7 8 9

0

500

1000

1500

2000

2500
TOF0

TOF1

TOF2

SlabHits Y-view



0 1 2 3 4 5 6 7 8 9
0

500

1000

1500

2000

2500

3000

3500
TOF0

TOF1

TOF2

TOF PMT0 Plane0



0 1 2 3 4 5 6 7 8 9
0

500

1000

1500

2000

2500
TOF0

TOF1

TOF2

TOF PMT0 Plane1



0 1 2 3 4 5 6 7 8 9
0

500

1000

1500

2000

2500
TOF0

TOF1

TOF2

TOF PMT1 Plane0



0 1 2 3 4 5 6 7 8 9
0

500

1000

1500

2000

2500
TOF0

TOF1

TOF2

TOF PMT1 Plane1



htof0nspVspill
Entries  3842
Mean   5.981e+04
RMS     27.12

Spill
0 10000 20000 30000 40000 50000 60000 70000 80000

# 
S

pa
ce

po
in

ts

0

100

200

300

400

500

600

700

800

900

htof0nspVspill
Entries  3842
Mean   5.981e+04
RMS     27.12

TOF0 #Spacepoints vs spill, Run 9954



htof1nspVspill
Entries  4181
Mean   5.981e+04
RMS     27.02

Spill
0 10000 20000 30000 40000 50000 60000 70000 80000

# 
S

pa
ce

po
in

ts

0

100

200

300

400

500

600

700

800

900

htof1nspVspill
Entries  4181
Mean   5.981e+04
RMS     27.02

TOF1 #Spacepoints vs spill, Run 9954



htof2nspVspill
Entries  2280
Mean   5.981e+04
RMS     27.22

Spill
0 10000 20000 30000 40000 50000 60000 70000 80000

# 
S

pa
ce

po
in

ts

0

100

200

300

400

500

htof2nspVspill
Entries  2280
Mean   5.981e+04
RMS     27.22

TOF2 #Spacepoints vs spill, Run 9954



Slab
0 1 2 3 4 5 6 7 8 9

0

500

1000

1500

2000

2500

TOF0

TOF1

TOF2

SpacePoint X



Slab
0 1 2 3 4 5 6 7 8 9

0

500

1000

1500

2000

2500 TOF0

TOF1

TOF2

SpacePoint Y



Plane ID
0 5 10 15 20 25 30 35 40 45

B
ar

 ID

0

10

20

30

40

50

60

0

10

20

30

40

50

Occupancy in the xz plane



Plane ID
0 5 10 15 20 25 30 35 40 45

B
ar

 ID

0

10

20

30

40

50

60

0

5

10

15

20

25

30

35

Occupancy in the yz plane



x [mm]
500− 400− 300− 200− 100− 0 100 200 300 400 500

y 
[m

m
]

500−

400−

300−

200−

100−

0

100

200

300

400

500

0

0.5

1

1.5

2

2.5

3

3.5

4

Beam profile in the xy plane



Plane ID
0 5 10 15 20 25 30 35 40 45

0

100

200

300

400

500

600

Beam profile along the Z axis



Range [mm]
0 100 200 300 400 500 600 700 800 900 1000

0

2

4

6

8

10

12

14

16

18

20

22

Primary

Secondary

Match eff.: 0.027

EMR range



Charge [ADC]
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

0

10

20

30

40

50

MAPMT

SAPMT

EMR total charge



1/5
Q/

4/5
Q

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
0

10

20

30

40

50
MAPMT

SAPMT

EMR charge ratio



P
ρ

0 0.2 0.4 0.6 0.8 1

)
2 Yχ+

2 Xχ
(1

+
10

lo
g

0

0.5

1

1.5

2

2.5

3

0

2

4

6

8

10

12

14

16

18

20

22Mother frac.: 0.044

P
ρ against plane density 2χNormalised 



ADC
0 500 1000 1500 2000 2500 3000 3500 4000 4500 50000

50

100

150

200

250

300

ADC

ADC product
0 500 1000 1500 2000 2500 3000 3500 4000 4500 50000

20

40

60

80

100

ADC Product

Cell
0 5 10 15 200

100

200

300

400

500

600

700

800

900

Beam Y-profile

3 12 19 35 70 101 152 223 352 473 442 466 377 299 211 152 79 44 35 15 6

3 14 18 34 73 102 144 221 355 465 445 467 361 295 213 148 79 41 32 12 3

Cell
0 5 10 15 20

P
M

T
0

1

50

100

150

200

250

300

350

400

450

Digits



CkovA PE
0 5 10 15 20 25 30 35 40 45 50

t(
T

O
F

0 
to

 T
O

F
1)

 (
ns

)

16

18

20

22

24

26

28

30

32

34

tof_A



CkovB PE
0 5 10 15 20 25 30 35 40 45 50

t(
T

O
F

0 
to

 T
O

F
1)

 (
ns

)

16

18

20

22

24

26

28

30

32

34

tof_B



TOF(ns)
10 15 20 25 30 35 40
0

100

200

300

400

500

600

700

800

htof



Charge
0 100 200 300 400 500

1

10

210

3
10

PMT1

Charge
0 100 200 300 400 500

1

10

210

3
10

PMT2

Charge
0 100 200 300 400 500

1

10

210

3
10

PMT3

Charge
0 100 200 300 400 500

1

10

210

PMT4

Charge
0 100 200 300 400 500

1

10

210

3
10

PMT5

Charge
0 100 200 300 400 500

1

10

210

3
10

PMT6

Charge
0 100 200 300 400 500

1

10

210

3
10

PMT7

Charge
0 100 200 300 400 500

1

10

210

3
10

PMT8



Uncalibrated Time (ns)
0 100 200 300 400 500

1

10

210

Arrival Times PMT1

Uncalibrated Time (ns)
0 100 200 300 400 500

1

10

210

Arrival Times PMT2

Uncalibrated Time (ns)
0 100 200 300 400 500

1

10

210

Arrival Times PMT3

Uncalibrated Time (ns)
0 100 200 300 400 500

1

10

210

Arrival Times PMT4

Uncalibrated Time (ns)
0 100 200 300 400 500

1

10

210

Arrival Times PMT5

Uncalibrated Time (ns)
0 100 200 300 400 500

1

10

210

Arrival Times PMT6

Uncalibrated Time (ns)
0 100 200 300 400 500

1

10

210

Arrival Times PMT7

Uncalibrated Time (ns)
0 100 200 300 400 500

1

10

210

Arrival Times PMT8



 Station
0.5− 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
0

5000

10000

15000

20000

25000

Spacepoint Type Across All Stations

 Station
0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5

2200

2400

2600

2800

3000

3200

3400

Spacepoint Triplets TKU, Run 9954

 Station
0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5

1400

1600

1800

2000

2200

2400

2600

Spacepoint Triplets TKD, Run 9954

 Station
0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5

1000

1200

1400

1600

1800

Spacepoint Doublets TKU

 Station
0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5

500

1000

1500

2000

2500

Spacepoint Doublets TKD



Channel
0 20 40 60 80 100 120 140 160 180 200

0

20

40

60

80

100

120

Digits per Channel TKU Station1 Plane0, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 200

0

20

40

60

80

100

120

Digits per Channel TKU Station1 Plane1, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 200

0

20

40

60

80

100

120

Digits per Channel TKU Station1 Plane2, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 200

0

20

40

60

80

100

Digits per Channel TKU Station2 Plane0, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 200

0

10

20

30

40

50

60

70

80

90

Digits per Channel TKU Station2 Plane1, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 200

0

20

40

60

80

100

120

140

160

180

Digits per Channel TKU Station2 Plane2, Run 9954

Channel

0 20 40 60 80 100 120 140 160 180 2000

20

40

60

80

100

120

140

Digits per Channel TKU Station3 Plane0, Run 9954

Channel

0 20 40 60 80 100 120 140 160 180 2000

10

20

30

40

50

60

70

80

90

Digits per Channel TKU Station3 Plane1, Run 9954

Channel

0 20 40 60 80 100 120 140 160 180 2000

10

20

30

40

50

60

70

80

Digits per Channel TKU Station3 Plane2, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 2000

20

40

60

80

100

120

Digits per Channel TKU Station4 Plane0, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 2000

20

40

60

80

100

120

Digits per Channel TKU Station4 Plane1, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 2000

20

40

60

80

100

120

140

160

180

Digits per Channel TKU Station4 Plane2, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 2000

100

200

300

400

500

Digits per Channel TKU Station5 Plane0, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 2000

10

20

30

40

50

60

70

80

90

Digits per Channel TKU Station5 Plane1, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 2000

20

40

60

80

100

Digits per Channel TKU Station5 Plane2, Run 9954



Channel
0 20 40 60 80 100 120 140 160 180 200

0

20

40

60

80

100

Digits per Channel TKD Station1 Plane0, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 200

0

10

20

30

40

50

60

70

Digits per Channel TKD Station1 Plane1, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 200

0

100

200

300

400

500

600

700

Digits per Channel TKD Station1 Plane2, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 200

0

20

40

60

80

100

120

140

160

Digits per Channel TKD Station2 Plane0, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 200

0

20

40

60

80

100

120

140

Digits per Channel TKD Station2 Plane1, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 200

0

20

40

60

80

100

120

Digits per Channel TKD Station2 Plane2, Run 9954

Channel

0 20 40 60 80 100 120 140 160 180 2000

10

20

30

40

50

60

70

80

90

Digits per Channel TKD Station3 Plane0, Run 9954

Channel

0 20 40 60 80 100 120 140 160 180 2000

10

20

30

40

50

60

Digits per Channel TKD Station3 Plane1, Run 9954

Channel

0 20 40 60 80 100 120 140 160 180 2000

10

20

30

40

50

60

70

Digits per Channel TKD Station3 Plane2, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 2000

20

40

60

80

100

120

140

160

180

200

Digits per Channel TKD Station4 Plane0, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 2000

10

20

30

40

50

60

Digits per Channel TKD Station4 Plane1, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 2000

10

20

30

40

50

60

70

Digits per Channel TKD Station4 Plane2, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 2000

10

20

30

40

50

60

70

Digits per Channel TKD Station5 Plane0, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 2000

50

100

150

200

250

300

350

400

450

Digits per Channel TKD Station5 Plane1, Run 9954

Channel
0 20 40 60 80 100 120 140 160 180 2000

10

20

30

40

50

60

70

Digits per Channel TKD Station5 Plane2, Run 9954



X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

2

4

6

8

10

12

Spacepoint Triplets TKU Station1, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

1

2

3

4

5

6

7

8

9

Spacepoint Triplets TKU Station2, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

1

2

3

4

5

6

7

Spacepoint Triplets TKU Station3, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

2

4

6

8

10

Spacepoint Triplets TKU Station4, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

1

2

3

4

5

6

7

8

9

Spacepoint Triplets TKU Station5, Run 9954



X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

1

2

3

4

5

6

7

8

9

Spacepoint Triplets TKD Station1, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

1

2

3

4

5

6

7

8

9

10

Spacepoint Triplets TKD Station2, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

1

2

3

4

5

6

Spacepoint Triplets TKD Station3, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

1

2

3

4

5

6

Spacepoint Triplets TKD Station4, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

1

2

3

4

5

6

Spacepoint Triplets TKD Station5, Run 9954



X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

2

4

6

8

10

Spacepoint Doublets TKU Station1, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

1

2

3

4

5

6

7

8

9

Spacepoint Doublets TKU Station2, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

Spacepoint Doublets TKU Station3, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

Spacepoint Doublets TKU Station4, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

1

2

3

4

5

6

7

8

9

Spacepoint Doublets TKU Station5, Run 9954



X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

0.5

1

1.5

2

2.5

3

3.5

4

Spacepoint Doublets TKD Station1, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

Spacepoint Doublets TKD Station2, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

Spacepoint Doublets TKD Station3, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

0.5

1

1.5

2

2.5

3

3.5

4

Spacepoint Doublets TKD Station4, Run 9954

X [mm]
200− 150− 100− 50− 0 50 100 150 200

Y
 [m

m
]

200−

150−

100−

50−

0

50

100

150

200

0

1

2

3

4

5

6

7

8

Spacepoint Doublets TKD Station5, Run 9954



Station
0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5

14000

15000

16000

17000

18000

19000

20000

21000

22000

23000

Digits per Station TKU, Run 9954

Station
0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5

11000

12000

13000

14000

15000

16000

17000

18000

Digits per Station TKD, Run 9954



Station
0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5

4200

4400

4600

4800

5000

5200

Spacepoints per Station TKU, Run 9954

Station
0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5

3000

3500

4000

4500

5000

Spacepoints per Station TKD, Run 9954



Channel sum
0 100 200 300 400 500 600

0

1000

2000

3000

4000

5000

6000

7000

Kuno Sum TKU, Run 9954

Channel sum
0 100 200 300 400 500 600

0

1000

2000

3000

4000

5000

Kuno Sum TKD, Run 9954



 Spills
70000− 60000− 50000− 40000− 30000− 20000− 10000− 0

M
B

0

200

400

600

800

1000

1200

1400

1600

Res. mem. used

Virt. mem. used

Memory used



 Spills
70000− 60000− 50000− 40000− 30000− 20000− 10000− 0

 P
ar

t. 
ev

en
ts

0

20

40

60

80

100

120

140

Part. events per spill

 Spills
70000− 60000− 50000− 40000− 30000− 20000− 10000− 0

 H
z

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

Event rate

 Spills
70000− 60000− 50000− 40000− 30000− 20000− 10000− 0

 M
is

se
d 

ev
en

ts

0

20

40

60

80

100

120

140

160

180

200

Events missed

 Spills
70000− 60000− 50000− 40000− 30000− 20000− 10000− 0

 K
B

0

1000

2000

3000

4000

5000

6000

Event Size



 Spills
400− 350− 300− 250− 200− 150− 100− 50− 0

 T
O

F
0 

hi
ts

0

200

400

600

800

1000

Trig. per spill
Tr.req. per spill
TOF0 hits per spill
TOF1 hits per spill
TOF2 hits per spill

TOF0 hits per spill




	Contents
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47


