


• 
• 
• 
• 
• 



• 

– 

• 

– 

• 
• 



• 
– 
– 

Time (ns)
0 2000 4000 6000 8000 10000

A
m

p
lit

u
d

e 
(V

)

-0.05

0

0.05

0.1

0.15



• 
– 
– 

μ

σ

Entries  7571

Mean   0.009084

RMS    0.008624

Constant  4.3± 164.1 

Mean      0.00007± 0.01424 

Sigma     0.000086± 0.002383 

Amplitude (V)
-0.01 0 0.01 0.02 0.03 0.04 0.050

50

100

150

200

250

Entries  7571

Mean   0.009084

RMS    0.008624

Constant  4.3± 164.1 

Mean      0.00007± 0.01424 

Sigma     0.000086± 0.002383 

LAAPD1 CSP output Cremat

Time (ns)
0 2000 4000 6000 8000 10000

A
m

p
lit

u
d

e 
(V

)

-0.05

0

0.05

0.1

0.15



• 
– 
– 

μ

σ

Entries  7571

Mean   0.03629

RMS    0.02521

Constant  2.34± 88.59 

Mean      0.00028± 0.05439 

Sigma     0.000287± 0.007558 

Amplitude (V)
0 0.02 0.04 0.06 0.08 0.1

0

50

100

150

200

250

300

350

400
Entries  7571

Mean   0.03629

RMS    0.02521

Constant  2.34± 88.59 

Mean      0.00028± 0.05439 

Sigma     0.000287± 0.007558 

LAAP1 Shaper CREMAT output

Time (ns)
0 2000 4000 6000 8000 10000

A
m

p
lit

u
d

e 
(V

)

-0.05

0

0.05

0.1

0.15



Time (ns)
0 2000 4000 6000 8000 10000

A
m

p
lit

u
d

e 
(V

)

-0.05

0

0.05

0.1

0.15

• 
– 
– 

Time (ns)
0 2000 4000 6000 8000 10000

A
m

p
lit

u
d

e 
(V

)

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

LAAPD1 Shaped signals

Time (ns)
2000 3000 4000 5000 6000 7000 8000 9000 10000

A
m

p
lit

u
d

e 
(V

)

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

LAAPD1 Shaped signals





• 
– 

• 
– 

Entries  7571

Mean   0.009084

RMS    0.008624

Constant  4.3± 164.1 

Mean      0.00007± 0.01424 

Sigma     0.000086± 0.002383 

Amplitude (V)
-0.01 0 0.01 0.02 0.03 0.04 0.050

50

100

150

200

250

Entries  7571

Mean   0.009084

RMS    0.008624

Constant  4.3± 164.1 

Mean      0.00007± 0.01424 

Sigma     0.000086± 0.002383 

LAAPD1 CSP output Cremat

Entries  7571

Mean   0.007716

RMS    0.007568

Constant  4.8± 186.5 

Mean      0.00006± 0.01204 

Sigma     0.000089± 0.002264 

Amplitude (V)
-0.01 0 0.01 0.02 0.03 0.04 0.050

50

100

150

200

250

Entries  7571

Mean   0.007716

RMS    0.007568

Constant  4.8± 186.5 

Mean      0.00006± 0.01204 

Sigma     0.000089± 0.002264 

LAAPD2 CSP output Cremat



• 
– 

Entries  7571

Mean   0.01628

RMS    0.01498

Constant  3.2± 132.9 

Mean      0.00010± 0.02632 

Sigma     0.000104± 0.004028 

Amplitude (V)
-0.01 0 0.01 0.02 0.03 0.04 0.05 0.06 0.070

50

100

150

200

250

Entries  7571

Mean   0.01628

RMS    0.01498

Constant  3.2± 132.9 

Mean      0.00010± 0.02632 

Sigma     0.000104± 0.004028 

LAAPD Sum CSP output Cremat



• 
– 

• 
– 

Entries  7571

Mean   0.01533

RMS    0.01146

Constant  2.8±   117 

Mean      0.00013± 0.02263 

Sigma     0.000122± 0.003766 

Amplitude (V)
0 0.01 0.02 0.03 0.04 0.05 0.060

50

100

150

200

250

300

350
Entries  7571

Mean   0.01533

RMS    0.01146

Constant  2.8±   117 

Mean      0.00013± 0.02263 

Sigma     0.000122± 0.003766 

LAAP1 Shaper 30ns output

Entries  7571

Mean   0.01279

RMS    0.009424

Constant  5.0± 218.1 

Mean      0.00011± 0.01841 

Sigma     0.000098± 0.003523 

Amplitude (V)
0 0.01 0.02 0.03 0.04 0.05 0.06

0

100

200

300

400

500

Entries  7571

Mean   0.01279

RMS    0.009424

Constant  5.0± 218.1 

Mean      0.00011± 0.01841 

Sigma     0.000098± 0.003523 

LAAP2 Shaper 30ns output



• 
– 

Entries  7571

Mean   0.02775

RMS    0.01997

Constant  2.8± 116.6 

Mean      0.00019± 0.04072 

Sigma     0.000171± 0.005917 

Amplitude (V)
0 0.02 0.04 0.06 0.08 0.10

50

100

150

200

250

300

350

Entries  7571

Mean   0.02775

RMS    0.01997

Constant  2.8± 116.6 

Mean      0.00019± 0.04072 

Sigma     0.000171± 0.005917 

LAAP SUM Shaper 30ns output



• 
– 

• 
– 

Entries  7571

Mean   0.01946

RMS    0.01602

Constant  3.7± 148.8 

Mean      0.00012± 0.02867 

Sigma     0.00012± 0.00472 

Amplitude (V)
0 0.02 0.04 0.06 0.08 0.1

0

100

200

300

400

500
Entries  7571

Mean   0.01946

RMS    0.01602

Constant  3.7± 148.8 

Mean      0.00012± 0.02867 

Sigma     0.00012± 0.00472 

LAAP1 Shaper 50ns output

Entries  7571

Mean   0.01638

RMS    0.01367

Constant  4.3± 180.4 

Mean      0.00014± 0.02354 

Sigma     0.000128± 0.004018 

Amplitude (V)
0 0.02 0.04 0.06 0.08 0.10

50

100

150

200

250

300

350

400

450
Entries  7571

Mean   0.01638

RMS    0.01367

Constant  4.3± 180.4 

Mean      0.00014± 0.02354 

Sigma     0.000128± 0.004018 

LAAP2 Shaper 50ns output



• 
– 

Entries  7571

Mean   0.03496

RMS    0.02738

Constant  3.5± 140.9 

Mean      0.00020± 0.05206 

Sigma     0.000211± 0.007011 

Amplitude (V)
0 0.02 0.04 0.06 0.08 0.1 0.12 0.140

100

200

300

400

500 Entries  7571

Mean   0.03496

RMS    0.02738

Constant  3.5± 140.9 

Mean      0.00020± 0.05206 

Sigma     0.000211± 0.007011 

LAAP SUM Shaper 50ns output



• 
– 

• 
– 

Entries  7571

Mean   0.02358

RMS    0.01966

Constant  2.9± 117.7 

Mean      0.00021± 0.03637 

Sigma     0.000192± 0.006133 

Amplitude (V)
0 0.02 0.04 0.06 0.08 0.10

50

100

150

200

250

300

Entries  7571

Mean   0.02358

RMS    0.01966

Constant  2.9± 117.7 

Mean      0.00021± 0.03637 

Sigma     0.000192± 0.006133 

LAAP1 Shaper 100ns output

Entries  7571

Mean   0.01997

RMS    0.01661

Constant  3.4± 141.8 

Mean      0.0002± 0.0301 

Sigma     0.00015± 0.00505 

Amplitude (V)
0 0.02 0.04 0.06 0.08 0.1

0

50

100

150

200

250

300

Entries  7571

Mean   0.01997

RMS    0.01661

Constant  3.4± 141.8 

Mean      0.0002± 0.0301 

Sigma     0.00015± 0.00505 

LAAP2 Shaper 100ns output



• 
– 

Entries  7571

Mean   0.04249

RMS    0.03418

Constant  2.7± 109.4 

Mean      0.00036± 0.06617 

Sigma     0.000313± 0.009181 

Amplitude (V)
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14

0

50

100

150

200

250

300

350 Entries  7571

Mean   0.04249

RMS    0.03418

Constant  2.7± 109.4 

Mean      0.00036± 0.06617 

Sigma     0.000313± 0.009181 

LAAP SUM Shaper 100ns output



• 
– 

Entries  7571

Mean   0.03629

RMS    0.02521

Constant  2.34± 88.59 

Mean      0.00028± 0.05439 

Sigma     0.000287± 0.007558 

Amplitude (V)
0 0.02 0.04 0.06 0.08 0.1

0

50

100

150

200

250

300

350

400
Entries  7571

Mean   0.03629

RMS    0.02521

Constant  2.34± 88.59 

Mean      0.00028± 0.05439 

Sigma     0.000287± 0.007558 

LAAP1 Shaper CREMAT output





Time (ns)
0 2000 4000 6000 8000 10000

A
m

p
li

tu
d

e
 (

V
)

-0.01

0

0.01

0.02

0.03

0.04

0.05

0.06

Shaped Signal



• 
• 
• 





• 
– 

• 
– 

• 
– 

Entries  14643

Mean   0.02116

RMS    0.02194

Constant  3.7± 195.2 

Mean      0.00015± 0.03821 

Sigma     0.000184± 0.008233 

Amplitude (V)
-0.02 0 0.02 0.04 0.06 0.08 0.10

100

200

300

400

500 Entries  14643

Mean   0.02116

RMS    0.02194

Constant  3.7± 195.2 

Mean      0.00015± 0.03821 

Sigma     0.000184± 0.008233 

LAAPD1 CspCAEN

Entries  14643

Mean   0.02116

RMS    0.02194

Constant  3.7± 195.2 

Mean      0.00015± 0.03821 

Sigma     0.000184± 0.008233 

Entries  14643

Mean   0.02116

RMS    0.02194

Constant  3.7± 195.2 

Mean      0.00015± 0.03821 

Sigma     0.000184± 0.008233 

Entries  14643

Mean   0.01006

RMS    0.01056

Constant  7.4±   387 

Mean      0.00009± 0.01816 

Sigma     0.000119± 0.004303 

Amplitude (V)
-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.040

100

200

300

400

500

600

700
Entries  14643

Mean   0.01006

RMS    0.01056

Constant  7.4±   387 

Mean      0.00009± 0.01816 

Sigma     0.000119± 0.004303 

LAAPD2 CspCAEN

Entries  14643

Mean   0.01006

RMS    0.01056

Constant  7.4±   387 

Mean      0.00009± 0.01816 

Sigma     0.000119± 0.004303 

Entries  14643

Mean   0.01006

RMS    0.01056

Constant  7.4±   387 

Mean      0.00009± 0.01816 

Sigma     0.000119± 0.004303 

Entries  14643

Mean   0.01006

RMS    0.01056

Constant  7.4±   387 

Mean      0.00009± 0.01816 

Sigma     0.000119± 0.004303 

Entries  14643

Mean   0.01006

RMS    0.01056

Constant  7.4±   387 

Mean      0.00009± 0.01816 

Sigma     0.000119± 0.004303 

Entries  14643

Mean   0.01006

RMS    0.01056

Constant  7.4±   387 

Mean      0.00009± 0.01816 

Sigma     0.000119± 0.004303 

Entries  14643

Mean   0.01006

RMS    0.01056

Constant  7.4±   387 

Mean      0.00009± 0.01816 

Sigma     0.000119± 0.004303 



• 
– 

Entries  14643

Mean   0.03037

RMS    0.03088

Constant  3.5± 171.6 

Mean      0.00025± 0.05594 

Sigma     0.00031± 0.01005 

Amplitude (V)
-0.02 0 0.02 0.04 0.06 0.08 0.1 0.120

50

100

150

200

250

300

350

400

450
Entries  14643

Mean   0.03037

RMS    0.03088

Constant  3.5± 171.6 

Mean      0.00025± 0.05594 

Sigma     0.00031± 0.01005 

LAAPD SUM CspCAEN

Entries  14643

Mean   0.03037

RMS    0.03088

Constant  3.5± 171.6 

Mean      0.00025± 0.05594 

Sigma     0.00031± 0.01005 

Entries  14643

Mean   0.03037

RMS    0.03088

Constant  3.5± 171.6 

Mean      0.00025± 0.05594 

Sigma     0.00031± 0.01005 

Entries  14643

Mean   0.03037

RMS    0.03088

Constant  3.5± 171.6 

Mean      0.00025± 0.05594 

Sigma     0.00031± 0.01005 

Entries  14643

Mean   0.03037

RMS    0.03088

Constant  3.5± 171.6 

Mean      0.00025± 0.05594 

Sigma     0.00031± 0.01005 



• 
– 

• 
– 

Entries  14643

Mean   0.03415

RMS    0.02951

Constant  2.9±   148 

Mean      0.00034± 0.05758 

Sigma     0.00040± 0.01127 

Amplitude (V)
0 0.02 0.04 0.06 0.08 0.1 0.120

100

200

300

400

500

600
Entries  14643

Mean   0.03415

RMS    0.02951

Constant  2.9±   148 

Mean      0.00034± 0.05758 

Sigma     0.00040± 0.01127 

LAAPD1 Shaper 30ns

Entries  14643

Mean   0.0174

RMS    0.01407

Constant  5.8± 310.1 

Mean      0.00012± 0.02687 

Sigma     0.000143± 0.005546 

Amplitude (V)
-0.01 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.080

200

400

600

800

1000 Entries  14643

Mean   0.0174

RMS    0.01407

Constant  5.8± 310.1 

Mean      0.00012± 0.02687 

Sigma     0.000143± 0.005546 

LAAPD2 Shaper30ns



• 
– 

Entries  14643

Mean   0.0514

RMS    0.04284

Constant  3.2±   165 

Mean      0.00038± 0.08411 

Sigma     0.00039± 0.01449 

Amplitude (V)
0 0.05 0.1 0.15 0.2

0

100

200

300

400

500

600

700
Entries  14643

Mean   0.0514

RMS    0.04284

Constant  3.2±   165 

Mean      0.00038± 0.08411 

Sigma     0.00039± 0.01449 

LAAPD Sum Shaper30ns



• 
– 

• 
– 

Entries  14643

Mean   0.04357

RMS    0.03957

Constant  2.9± 156.2 

Mean      0.00032± 0.07451 

Sigma     0.00035± 0.01462 

Amplitude (V)
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.180

100

200

300

400

500

600

700

Entries  14643

Mean   0.04357

RMS    0.03957

Constant  2.9± 156.2 

Mean      0.00032± 0.07451 

Sigma     0.00035± 0.01462 

LAAPD1 Shaper50ns

Entries  14643

Mean   0.0209

RMS    0.01799

Constant  6.0± 330.6 

Mean      0.00014± 0.03496 

Sigma     0.000154± 0.007111 

Amplitude (V)
-0.01 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
0

200

400

600

800

1000

Entries  14643

Mean   0.0209

RMS    0.01799

Constant  6.0± 330.6 

Mean      0.00014± 0.03496 

Sigma     0.000154± 0.007111 

LAAPD2 Shaper50ns



• 
– 

Entries  14643

Mean   0.06378

RMS    0.0561

Constant  2.9± 154.5 

Mean      0.0005± 0.1092 
Sigma     0.0005± 0.0186 

Amplitude (V)
0 0.05 0.1 0.15 0.20

100

200

300

400

500

600

700

800
Entries  14643

Mean   0.06378

RMS    0.0561

Constant  2.9± 154.5 

Mean      0.0005± 0.1092 
Sigma     0.0005± 0.0186 

LAAPD Sum Shaper50ns



• 
– 

• 
– 

Entries  14643

Mean   0.05342

RMS    0.04908

Constant  2.3± 121.1 

Mean      0.00038± 0.09545 

Sigma     0.00042± 0.01859 

Amplitude (V)
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.180

100

200

300

400

500
Entries  14643

Mean   0.05342

RMS    0.04908

Constant  2.3± 121.1 

Mean      0.00038± 0.09545 

Sigma     0.00042± 0.01859 

LAAPD1 Shaper100ns

Entries  14643

Mean   0.02576

RMS    0.02304

Constant  4.7± 251.4 

Mean      0.00025± 0.04513 

Sigma     0.000274± 0.009411 

Amplitude (V)
0 0.02 0.04 0.06 0.080

100

200

300

400

500

600

700

800 Entries  14643

Mean   0.02576

RMS    0.02304

Constant  4.7± 251.4 

Mean      0.00025± 0.04513 

Sigma     0.000274± 0.009411 

LAAPD2 Shaper100ns



• 
– 

Entries  14643

Mean   0.07887

RMS    0.07119

Constant  2.6± 129.9 

Mean      0.0006± 0.1402 
Sigma     0.00076± 0.02405 

Amplitude (V)
0 0.05 0.1 0.15 0.2 0.250

100

200

300

400

500

600
Entries  14643

Mean   0.07887

RMS    0.07119

Constant  2.6± 129.9 

Mean      0.0006± 0.1402 
Sigma     0.00076± 0.02405 

LAAPD Sum Shaper100ns





• 
• 

• 









• 

• 
• 

• 



• 

• 

• 

• 

Time (ns)
0 2000 4000 6000 8000 10000

A
m

p
lit

u
d

e 
(V

)

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

LAAPD1 Shaped signals

Time (ns)
0 2000 4000 6000 8000 10000

A
m

p
li

tu
d

e
 (

V
)

-0.01

0

0.01

0.02

0.03

0.04

0.05

0.06

Shaped Signal





• 

Time (ns)
0 2000 4000 6000 8000 10000

A
m

p
li

tu
d

e
 (

V
)

-0.01

0

0.01

0.02

0.03

0.04

0.05

0.06

Shaped Signal

Amplitude (V)
0 0.02 0.04 0.06 0.08 0.10

50

100

150

200

250

300

350

400

LAAP1 Shaper 100ns output


