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Data volume study 
Study how many hits sent from a FPGA to a FPGA with given cabling: 
case0:  Directly to AUX cards 
case1:  Via Inter-FPGA connection on board 
case2:  Via ATCA Fabric 
case3:   Via ATCA Fabric + Inter-FPGA 
case4:  Via Inter-shelf connection (+ with ATCA Fabric) 
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Figure 2: The Four FTK ⌘ regions. Note the significant overlap in the high occupancy central
barrel regions.

2.1 FTK Towers

The FTK system partitions the ATLAS inner detector into four ⌘ regions as shown in Figure
2. The inner detectors are further partitioned into eight � regions. The � towers are split
again into 16 regions of roughly 22.5� with approximately 10� overlap. Thus there are 64
⌘ � � towers. The Data Formatter system remaps the ATLAS inner detector modules to
line up with the FTK ⌘ � � towers. As we will describe in later sections, the module and
ROD organization is less than ideal and will ultimately drive the overall design of the Data
Formatter hardware.

3 Data Formatter Preliminary Design

The initial Data Formatter design process is described in this section. It is important to note
that the Data Formatter hardware design is driven by input and output requirements, while
also maintaining flexibility needed to accommodate future expansion and allowing for changes
in the number of ROLs and module-ROD assignments.

3.1 Inputs from RODs

The FTK system is “grafted” onto the existing ATLAS DAQ system. A new dual-output
HOLA SLINK mezzanine card has been developed and approved for use on the ROD transition
boards. This mezzanine card “taps” into the ROD output data stream. Ideally, the FTK
system should have no impact on upstream ATLAS DAQ hardware. This means that the Data
Formatter must have su�cient memory to bu↵er or process the entire input record without
activating the flow control features of the data link. This also means that the Data Formatter
must remain flexible with regard to input changes. New ROLs will be added to the system.
The mapping between inner detector modules and ROLs may change over time. The Data
Formatter must be able to compensate for these changes without imposing any limitations on
the ATLAS front end electronics.

The Data Formatter receives 222 ROLs from the ATLAS RODs shown in Table 1. Chains
of inner detector modules are processed by the RODs and following a L1 trigger a variable
length list of pixel (or strip) hits are sent over the ROLs to the Data Formatter. Therefore to
begin the Data Formatter design process it is necessary to understand the mapping between
inner detector modules and the ROD boards. The module-ROD map has been extracted from
the ATLAS CORACOOL database and is assumed to be complete and up to date.

Module names reflect their physical location on the detector. For example, module
L1 B15 S1 M1A is located in Pixel barrel 1 and is located on the first half (S1) of bi-stave
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Case0 
Directly go to AUX 

•  Scenario1: e.g.) C-B à C-B, C-E à C-E 
•  Scenario2: e.g.) C-B à C-B, C-E à C-E 
•  Scenario3: e.g.) C-B à C-B, C-E à C-E 
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Case1 
Inter-FPGA communication 

•  Scenario1: e.g.) C-B à A-B, C-E à A-E 
•  Scenario2: e.g.) C-B à C-E, C-E à C-B 
•  Scenario3: e.g.) C-B à C-E, C-E à C-B 
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Case2 
ATCA Fabric 

•  Scenario1: e.g.) C-B à C-E, C-B à C-E 
•  Scenario2: e.g.) C-B à A-E, C-E à A-B 
•  Scenario3: e.g.) C-B à A-B, C-E à A-E 
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Case3 
ATCA Fabric + Inter-FPGA 

•  Scenario1: e.g.) C-B à A-B, C-E à A-E 
•  Scenario2: e.g.) C-B à A-B, C-E à A-E 
•  Scenario3: e.g.) C-B à A-E, C-E à A-B 
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Case4 
Inter-crate 

•  Scenario1: e.g.) φ0-C-B à φ4-C-B, φ0-C-B à φ4-C-E 
•  Scenario2: e.g.) φ0-C-B à φ4-C-B, φ0-C-B à φ4-A-E 
•  Scenario3: e.g.) φ0-C-B à φ4-C-B, φ0-C-B à φ4-A-B 
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Case5 
Inter-crate + Inter-FPGA 

•  Scenario1: e.g.) φ0-C-B à φ4-A-B, φ0-C-B à φ4-A-E 
•  Scenario2: e.g.) φ0-C-B à φ4-C-E, φ0-C-B à φ4-A-B 
•  Scenario3: e.g.) φ0-C-B à φ4-C-E, φ0-C-B à φ4-A-E 
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With different Luminosity 
Used dataset for the study 
 
•  Run 182766, LumiBlock 226 with #pileup = 7.3 
•  Run 191426, LumiBlock 563 with #pileup = 10.2 
•  Run 201556, LumiBlock 450 with #pileup = 23.1 

Board alignment 

Figure 2: The Four FTK ⌘ regions. Note the significant overlap in the high occupancy central
barrel regions.

2.1 FTK Towers

The FTK system partitions the ATLAS inner detector into four ⌘ regions as shown in Figure
2. The inner detectors are further partitioned into eight � regions. The � towers are split
again into 16 regions of roughly 22.5� with approximately 10� overlap. Thus there are 64
⌘ � � towers. The Data Formatter system remaps the ATLAS inner detector modules to
line up with the FTK ⌘ � � towers. As we will describe in later sections, the module and
ROD organization is less than ideal and will ultimately drive the overall design of the Data
Formatter hardware.

3 Data Formatter Preliminary Design

The initial Data Formatter design process is described in this section. It is important to note
that the Data Formatter hardware design is driven by input and output requirements, while
also maintaining flexibility needed to accommodate future expansion and allowing for changes
in the number of ROLs and module-ROD assignments.

3.1 Inputs from RODs

The FTK system is “grafted” onto the existing ATLAS DAQ system. A new dual-output
HOLA SLINK mezzanine card has been developed and approved for use on the ROD transition
boards. This mezzanine card “taps” into the ROD output data stream. Ideally, the FTK
system should have no impact on upstream ATLAS DAQ hardware. This means that the Data
Formatter must have su�cient memory to bu↵er or process the entire input record without
activating the flow control features of the data link. This also means that the Data Formatter
must remain flexible with regard to input changes. New ROLs will be added to the system.
The mapping between inner detector modules and ROLs may change over time. The Data
Formatter must be able to compensate for these changes without imposing any limitations on
the ATLAS front end electronics.

The Data Formatter receives 222 ROLs from the ATLAS RODs shown in Table 1. Chains
of inner detector modules are processed by the RODs and following a L1 trigger a variable
length list of pixel (or strip) hits are sent over the ROLs to the Data Formatter. Therefore to
begin the Data Formatter design process it is necessary to understand the mapping between
inner detector modules and the ROD boards. The module-ROD map has been extracted from
the ATLAS CORACOOL database and is assumed to be complete and up to date.

Module names reflect their physical location on the detector. For example, module
L1 B15 S1 M1A is located in Pixel barrel 1 and is located on the first half (S1) of bi-stave

6

C-E 

C-B A-B 

A-E 

A-B 

A-E C-E 

C-B 



Case0 
Directly go to AUX 

•  Scenario3: e.g.) C-B à C-B, C-E à C-E 
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Case1 
Inter-FPGA communication 

•  Scenario3: e.g.) C-B à C-E, C-E à C-B 
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Case2 
ATCA fabric 

•  Scenario3: e.g.) C-B à A-B, C-E à A-E 
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Case3 
ATCA fabric + Inter-FPGA 

•  Scenario3: e.g.) C-B à A-E, C-E à A-B 

cmb_case3
Entries  144134
Mean    41.04
RMS     50.68

0 500 1000 1500 2000 2500 3000 3500 40000

5000

10000

15000

20000

25000

30000

35000

cmb_case3

cmb_case3
Entries  144134
Mean    41.04
RMS     50.68

cmb_case3
Entries  144683
Mean    50.38
RMS     59.37

cmb_case3
Entries  148320
Mean    123.6
RMS     149.7

cmb_case3

cmb_case3
Entries  144134
Mean    41.04
RMS     50.68

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

310

410

cmb_case3

cmb_case3
Entries  144134
Mean    41.04
RMS     50.68

cmb_case3
Entries  144683
Mean    50.38
RMS     59.37

cmb_case3
Entries  148320
Mean    123.6
RMS     149.7

cmb_case3

Pileup = 7.3 
Pileup = 10.3 
Pileup = 23.1 



Case4 
Inter-crate 

•  Scenario3: e.g.) φ0-C-B à φ4-C-B, φ0-C-B à φ4-A-B 
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Case5 
Inter-crate + Inter-FPGA 

•  Scenario3: e.g.) φ0-C-B à φ4-C-E, φ0-C-B à φ4-A-E 
 

cmb_case5
Entries  48890
Mean    32.57
RMS     38.29

0 500 1000 1500 2000 2500 3000 3500 40000

2000

4000

6000

8000

10000

12000

cmb_case5

cmb_case5
Entries  48890
Mean    32.57
RMS     38.29

cmb_case5
Entries  50438
Mean    39.44
RMS     44.03

cmb_case5
Entries  50907
Mean    96.49
RMS     103.5

cmb_case5

cmb_case5
Entries  48890
Mean    32.57
RMS     38.29

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

310

410

cmb_case5

cmb_case5
Entries  48890
Mean    32.57
RMS     38.29

cmb_case5
Entries  50438
Mean    39.44
RMS     44.03

cmb_case5
Entries  50907
Mean    96.49
RMS     103.5

cmb_case5

Pileup = 7.3 
Pileup = 10.3 
Pileup = 23.1 



High luminosity runs 
Case0 

0 500 1000 1500 2000 2500 3000 3500 40000

100

200

300

400

500

600

cmb_case0
cmb_case0

Entries  64000
Mean    685.5

cmb_case0

0 100 200 300 400 500 600 700 800 900 1000

100

150

200

250

300

350

sct_case0
sct_case0

Entries  61991
Mean      458

sct_case0

0 100 200 300 400 500 600 700 800 900 10000

200

400

600

800

1000

1200

1400

1600

1800

pxl_case0
pxl_case0

Entries  64000
Mean      143

pxl_case0

0

50

100

150

200

250

310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

cmb_2D_case0cmb_2D_case0



High luminosity runs 
Case1 

0 100 200 300 400 500 600 700 800 900 10000

100

200

300

400

500

600

sct_case1
sct_case1

Entries  29835
Mean    260.3

sct_case1

0 100 200 300 400 500 600 700 800 900 10000

200

400

600

800

1000

1200

1400

1600

1800

pxl_case1
pxl_case1

Entries  59993
Mean      126

pxl_case1

0 500 1000 1500 2000 2500 3000 3500 40000

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

cmb_case1
cmb_case1

Entries  59994
Mean    255.4

cmb_case1

0

50

100

150

200

250

300

350

400

450
310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

sct_2D_case1sct_2D_case1

0

20

40

60

80

100

120

140

160

180

200

220

240

310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

pxl_2D_case1pxl_2D_case1

0

20

40

60

80

100

120

140

160

180

200

220

240

310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

cmb_2D_case1cmb_2D_case1



High luminosity runs 
Case2 

0 100 200 300 400 500 600 700 800 900 10000

500

1000

1500

2000

2500

sct_case2
sct_case2

Entries  161791
Mean    249.2

sct_case2

0 100 200 300 400 500 600 700 800 900 10000

2000

4000

6000

8000

10000

12000

14000

pxl_case2
pxl_case2

Entries  210343
Mean    73.03

pxl_case2

0 500 1000 1500 2000 2500 3000 3500 40000

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

cmb_case2
cmb_case2

Entries  245275
Mean    248.3

cmb_case2

0

20

40

60

80

100

120

140

160

180

200

220

240

310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

pxl_2D_case2pxl_2D_case2

0

20

40

60

80

100

120

140

160

180

200

220

240

310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

cmb_2D_case2cmb_2D_case2

0

200

400

600

800

1000

310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

sct_2D_case2sct_2D_case2



High luminosity runs 
Case3 

0 100 200 300 400 500 600 700 800 900 10000

200

400

600

800

1000

1200

1400

1600

sct_case3
sct_case3

Entries  33252
Mean    198.4

sct_case3

0 100 200 300 400 500 600 700 800 900 10000

1000

2000

3000

4000

5000

6000

7000

pxl_case3
pxl_case3

Entries  140883
Mean    83.34

pxl_case3

0 500 1000 1500 2000 2500 3000 3500 40000

2000

4000

6000

8000

10000

12000

cmb_case3
cmb_case3

Entries  148320
Mean    123.6

cmb_case3

0

50

100

150

200

250

300

310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

sct_2D_case3sct_2D_case3

0

20

40

60

80

100

120

140

160

180

200

220
310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

pxl_2D_case3pxl_2D_case3

0

20

40

60

80

100

120

140

160

180

200

220
310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

cmb_2D_case3cmb_2D_case3



High luminosity runs 
Case4 

0 100 200 300 400 500 600 700 800 900 10000

500

1000

1500

2000

2500

3000

3500

4000

4500

sct_case4
sct_case4

Entries  156724
Mean    191.9

sct_case4

0 100 200 300 400 500 600 700 800 900 10000

1000

2000

3000

4000

5000

6000

pxl_case4
pxl_case4

Entries  76818
Mean    58.77

pxl_case4

0 500 1000 1500 2000 2500 3000 3500 40000

2000

4000

6000

8000

10000

cmb_case4
cmb_case4

Entries  183747
Mean    188.8

cmb_case4

0

100

200

300

400

500

600

310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

sct_2D_case4sct_2D_case4

0

50

100

150

200

250
310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

pxl_2D_case4pxl_2D_case4

0

50

100

150

200

250
310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

cmb_2D_case4cmb_2D_case4



High luminosity runs 
Case 5 

0 100 200 300 400 500 600 700 800 900 10000

200

400

600

800

1000

sct_case5
sct_case5

Entries  15960
Mean    119.9

sct_case5

0 100 200 300 400 500 600 700 800 900 10000

500

1000

1500

2000

2500

3000

pxl_case5
pxl_case5

Entries  46900
Mean    63.92

pxl_case5

0 500 1000 1500 2000 2500 3000 3500 40000

500

1000

1500

2000

2500

3000

3500

4000

4500

cmb_case5
cmb_case5

Entries  50907
Mean    96.49

cmb_case5

0

20

40

60

80

100

120

140

160

180

200

310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

sct_2D_case5sct_2D_case5

0

20

40

60

80

100

120

140

160

180

310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

pxl_2D_case5pxl_2D_case5

0

20

40

60

80

100

120

140

160

180

310×

input00
 C

-E
q 00

 C
-B

q
00

 A
-B

q 00
 A

-E
q 01

 C
-E

q 01
 C

-B
q

01
 A

-B
q 01

 A
-E

q 02
 C

-E
q 02

 C
-B

q
02

 A
-B

q 02
 A

-E
q 03

 C
-E

q 03
 C

-B
q

03
 A

-B
q 03

 A
-E

q 04
 C

-E
q 04

 C
-B

q
04

 A
-B

q 04
 A

-E
q 05

 C
-E

q 05
 C

-B
q

05
 A

-B
q 05

 A
-E

q 06
 C

-E
q 06

 C
-B

q
06

 A
-B

q 06
 A

-E
q 07

 C
-E

q 07
 C

-B
q

07
 A

-B
q 07

 A
-E

q 08
 C

-E
q 08

 C
-B

q
08

 A
-B

q 08
 A

-E
q 09

 C
-E

q 09
 C

-B
q

09
 A

-B
q 09

 A
-E

q 10
 C

-E
q 10

 C
-B

q
10

 A
-B

q 10
 A

-E
q 11

 C
-E

q 11
 C

-B
q

11
 A

-B
q 11

 A
-E

q 12
 C

-E
q 12

 C
-B

q
12

 A
-B

q 12
 A

-E
q 13

 C
-E

q 13
 C

-B
q

13
 A

-B
q 13

 A
-E

q 14
 C

-E
q 14

 C
-B

q
14

 A
-B

q 14
 A

-E
q 15

 C
-E

q 15
 C

-B
q

15
 A

-B
q 15

 A
-E

q

ou
tp

ut

00 C-Eq
00 C-Bq00 A-Bq
00 A-Eq
01 C-Eq
01 C-Bq
01 A-Bq
01 A-Eq
02 C-Eq
02 C-Bq
02 A-Bq
02 A-Eq03 C-Eq
03 C-Bq
03 A-Bq
03 A-Eq
04 C-Eq
04 C-Bq
04 A-Bq
04 A-Eq
05 C-Eq
05 C-Bq05 A-Bq
05 A-Eq
06 C-Eq
06 C-Bq
06 A-Bq
06 A-Eq
07 C-Eq
07 C-Bq
07 A-Bq
07 A-Eq08 C-Eq
08 C-Bq
08 A-Bq
08 A-Eq
09 C-Eq
09 C-Bq
09 A-Bq
09 A-Eq
10 C-Eq
10 C-Bq10 A-Bq
10 A-Eq
11 C-Eq
11 C-Bq
11 A-Bq
11 A-Eq
12 C-Eq
12 C-Bq
12 A-Bq
12 A-Eq13 C-Eq
13 C-Bq
13 A-Bq
13 A-Eq
14 C-Eq
14 C-Bq
14 A-Bq
14 A-Eq
15 C-Eq
15 C-Bq15 A-Bq
15 A-Eq

cmb_2D_case5cmb_2D_case5


