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Documentation

https://www.overleaf.com/read/mcvmncnpcwfk#41d7e1
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Abstract

This note summarizes the BIC simulation chain implemented in EICrecon, realistic digitiza-
tion, baseline calibration, and reconstruction. In addition, this note presents detailed validation
of each algorithm and studies the expected BIC performance that can be evaluated using the
implemented algorithms.
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(a): The E,,,s from SiPMs show the same values with the ones from fibers.

(b): The attenuation is properly applied as a function of the z difference.

4/12



Validation & Performance Studies

edm4hep::
SimCalorimterHit

Edep 2 Npe

edm4hep::
SimCalorimterHit

Poisson OFF
2000
é% L
(a)
1500_—
1000_—
500
I 4th layer
- oth layer
[T S NN A T TN N A N SN NN NN NN N MO NN NN N
0O 0.02 0.04 0.06 0.08 0.1
Edep (GeV)

Poisson ON

02000

o

P
1500

1000

500

i) T T T | T T T T I T T T T I T T T T

szl | 1 1 | | 1 | | 1 1 1 I 1 1 1 | 1 | 1

(b)

4th layer

0

0.02 0.04 0.06 0.08 0.1
Edep (GeV)

e (a): Npe is proportional to Edep. The layer-dependent Edep-to-Npe factors have also been applied.

e (b): Npe fluctuates by Poisson smearing.
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e (a): The ADC sum is basically proportional to Npe.

e (b): Fora given t 4, t,,, sShows a vertical spread, which is caused by time-walk.

7/12




Validation & Performance Studies

—_ L L —35C —~ -
2 - : : — - : , 2
£ [ (a) Before time-walk correction zzz % (b) After time-walk correction S ()
= — L —B0c 3 F
| 10 —18c : - = -
& —ec [ —25¢ n o
|n r b
5 —14C S0r
i} 20C -
i 12 g 40
ob 10¢ 15 -
- soc | 3“5_
- soc L 10 201
Sr a0c | -
B L 50C 10
- 20C 10 -
_100_IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII "J _||||||||||||||||||||||||||||||||||||||| D D:IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400 0 10 20 30 40 50 60 70 B8O
ADC sum from samples ADC sum from samples t.t (NS)
T B e
Q. - .
Zz f Pulse height _ _
= a0l (d) e (d): To perform the time-walk correction, the pulse was
© L Py . .
2 reproduced by fitting the amplitudes and the time at 30%
e T of the pulse height was used as the reference timing.
< T
b N 30% of pulse height e (a), (b), (c): After the time-walk correction, t,,, represents
0: the tact We"
sol-
o: '

1 L 1 1 Il 1 1 1 1 Il L I 1 Il Il I 1 1 Il | 1 Il L I Il Il 1 ‘ Il 1 1
20 t 40 60 80 100 120 140 160 180 200 8/1 2
fit Time (ns)




Validation & Performance Studies

4500 -
€ - £ -
C c C

£ a000F 5 300005 (b)
edm4eic:: s O 700005
= S a3s00F C
RaWCALO RO C H |t N rC 80000 :_
3000 c
C 50000
T 2500 E
Digitization (ADC, TOA, ...) - 40000
20001 30000E
edmd4eic:: = -
. 1500 E
SimPulse s 20000
1000, ¥ el 10000
;II ! .II 1 :
Suﬂ—FlllI|IIlilIIIIlllIII|IIII|IIII|IIII|IIII|IIII|IIII _||||||||||_|III ||||||||||| III|||||||||
20 -15 10 5 0 5 10 15 20 25 30 00 —400 —300 —200 —100 0 100 200 300 400 500
1:Ieft - 1:right (ns) Zirye = Zrec(mm)

e We need z position to perform the attenuation correction and it can be reconstructed using the time
difference between the left and right SiPMs.

e Without considering noise, we expect the z resolution about 40 mm (FWHM).
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e Both the ADC sum and the reconstructed pulse height can be used as an energy proxy to reconstruct the
energy, but the pulse height should be the better choice.

e More detailed studies on the ADC and fitting are necessary.
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e Both the ADC sum and the reconstructed pulse height can be used as an energy proxy to reconstruct the
energy, but the pulse height should be the better choice.

e More detailed studies on the ADC and fitting are necessary.
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TODO

e Baseline calibration & reconstruction algorithm
e More detailed validation studies

e More detailed performance studies
o Dynamic range
o Effect of noise
o Effect of CALOROC parameters

o How we combine the low and high gain ADCs together?
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