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2020-03-25 SNU Weekly Meeting 2

• Linear interpolation

• 3 Bars average

• 10 cm vs 5 cm

• 99 ps vs 114 ps

10cm avg 5cm avg

10cm avg 5cm avg



Speed
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• x : position (0cm : Right PMT side) error : ±2.5cm

• y : Mean of time distribution error : 1 sigma

• Linear Fitting (not include point errors)

• Right : 15.24 ± 0.11 [cm/ns]

• Left : 15.42 ± 0.08 [cm/ns]

• Δt : 15.33 ± 0.07 [cm/ns]

Left Right Δt(R-L)

position [cm] position [cm] position [cm]

[ns] [ns] [ns]

** Bar Q
15.318 ± 0.007 [cm/ns]
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A. Blondel, D. Breton, A. Dubreuil, A. Khotyantsev, A. Korzenev, J. 
Maalmi et al., Study of timing characteristics of a 3 m long plastic 
scintillator counter using waveform digitizers, Nucl. Instrum. Meth. 
A877 (2018) 9–15, [1610.05667]
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Left Right Δt(R-L)

position [cm] position [cm] position [cm]

[cm/ns] [cm/ns] [cm/ns]

PMT side PMT side

• Δx/Δt

• Large Error
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• Bessel + Linear interpolation

• 3 Bars average

• 10 cm vs 5 cm

10cm avg 5cm avg



Time Resolution Revised
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• t_i : 𝑡𝑏𝑎𝑟𝑖 − (σ𝑗 𝑡𝑏𝑎𝑟𝑗 − 𝑡𝑏𝑎𝑟𝑖)/2 − 𝑡𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑜𝑛

• σ𝑖 = (12σ𝑖
2 − 2σ𝑗 σ𝑗

2)/9

• 𝑡𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑜𝑛 = 1.5 ∗ 1 − 𝑖 ∗ ∆𝑦/(𝑐 ∗ 𝑐𝑜𝑠𝜃)

• 𝜒2/NDF < 3

• Thickness : 10cm

• cosine > 0.8

• Time Resolution 0 : 84.7±0.9 [ps]

• Time Resolution 1 : 53.5±1.4 [ps]

• Time Resolution 2 : 75.9±1.0 [ps]

• Time Resolution avg : 72.2±0.6 [ps]

• 𝜒2/NDF < 3

• Thickness : 5cm

• cosine > 0.8

• Time Resolution 0 : 91.1±1.0 [ps]

• Time Resolution 1 : 68.1±1.3 [ps]

• Time Resolution 2 : 86.4±1.0 [ps]

• Time Resolution avg : 82.5±0.6 [ps]
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