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Timewalk/skewing correction

Timewalk correction:

threshold voltage is reached at different times for
signals with different amplitudes

the larger the signal, the smaller the timewalk
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TOA vs max ADC

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:0 m:0

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s)

r:0 c:0 m:1

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:0 m:2

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:0 m:3

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:0 m:4

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:0 m:5

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s)

r:0 c:1 m:0

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s)

r:0 c:1 m:1

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:1 m:2

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:1 m:3

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:1 m:4

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:1 m:5

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s)

r:0 c:2 m:0

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s)

r:0 c:2 m:1

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:2 m:2

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:2 m:3

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:2 m:4

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:2 m:5

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s)

r:0 c:3 m:0

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s)

r:0 c:3 m:1

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:3 m:2

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:3 m:3

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:3 m:4

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:0 c:3 m:5

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:0 m:0

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:0 m:1

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:0 m:2

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:0 m:3

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:0 m:4

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:0 m:5

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:1 m:0

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:1 m:1

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:1 m:2

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:1 m:3

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:1 m:4

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:1 m:5

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:2 m:0

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:2 m:1

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:2 m:2

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:2 m:3

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:2 m:4

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:2 m:5

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:3 m:0

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:3 m:1

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:3 m:2

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:3 m:3

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:3 m:4

0 50 100 150 200 250 300
 ADC (arb. units)

50−

0

50

100

150

200

250

 T
O

A
 (

n
s) r:1 c:3 m:5 layer:3

= 50 GeVbE-beam, +µ
 = 43.0 VopVRun 72, 

E. Glimos (ORNL) LFHCAL September 29, 2026 2 / 5



Center of Gravity

(Waveform) Center of Gravity:

tCoG =

∑︁
wktk∑︁
wk

wk = ADCk − ped: weight of sample k

tk = (k + offset) · 25 ns: time of sample k, not corrected for TOA, offset = 2

kmax: index of the maximum ADC sample in the waveform

sum restricted to the 5 samples kmax − 2 . . . kmax + 2

excludes waveforms with saturated ADC
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TOA vs CoG
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CoG vs max ADC
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