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Signal Generation

Scintillation response of organic scintillators
* Birks formula

Light propagation time for each PMT

Light attenuation for each PMT

Signal generation using the light energy arrived at each PMT
Threshold & signal hitTime

Time resolution related with energy deposit



Birks Formula
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Scintillator(BC-408) density p = 1.032 gcm™

(density)*(distance between (i — 1)-th & i-th hit) = z; = pl; (g cm'z)

(i-th GEANT4 deposited energy)/z; = E;/z; = E;/pl; MeV g'1 cm?)

(i-th corrected deposited energy)/z;)/((i-th GEANT4 deposited energy)/z;)
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E.orr =2 E orr—; : Scintillator-response-corrected total deposited energy




Light Propagation Time

% [t takes some time until the light reach to the PMT at each side of scintillator.
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Light Attenuation

« As the light moves through scintillator, it loses its energy.
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Epyr1 = EcorreXpl— m] Epyra = EcorreXpl— m]

« BC-408 bulk attenuation length : 380 cm = 3800 mm



Signal generation
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« Light arrival time at the end of the scintillator = signal start time(tstqrt1, tstart2)
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Threshold & Signal hitTime
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Time Resolution

* Signal hitTime tg;zna
= (Z5dXt0] 2|l scintillator 0f light O] ZHlSH= A|Zt tp)

+ (light propagation time t,, = 5)

+ (PMT Of| A 245t signal 2| &0|7} threshold signal 2| =|CHZrdt ZOA&! Mj
IRl dE|= AlZh)

* Deposited energy 0] 2}, SEX7F €2 fIXE X[LH7t= ERT0H2 H| WSt
{2t = signal hitTime O] &2t& = QUC}
> Time resolution

. Z PMT O| A Bt 0| X| = & signal E—,— threshold height & 924 {03k
true E {tZ=3l 1, true signal hitTime 2 A AtSHY M ZEFSHCE

> True signal hitTime = 0.5*(tsignain + tsignaiz)



Position Reconstruction

tsignall | tsignalz
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« YZEZ PMT 9 signal hitTime 2| X}O|& 0| &3}, light O] 2 M3t 2|X|(» M
XEZ7F X|LpZE & K|)E reconstruct.

 Reconstructed position = 0.5(tsignair — tsignaiz)v



Result

% 100 cm - 100 cm | X]|(center)0||A] 300 MeV o =M X7} X|LtZE A
signal hitTime £ (=~ 10000 events)
« Threshold signal integration energy = 1 MeV



Result

« Threshold signal integration energy = 5 MeV



