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Average waveforms

« External triggers analysis
« Select events with signals in the trigger area

« Select events with no events in the pre-trigger area
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Average waveforms (Doping 1 E=0)

Average

80 Average

— Entries 2000

— Mean 714.6
70— StdDev  385.1
0" ——Ch1, runi4

— ——Ch 1, run 15
50— ——Ch1,run 16

— —— Ch 1, run 25

| Ch1, run 26
40— ——Ch1,run27

= Ch 1, run 29
30__ —— Ch 1, run 31

= ——Ch1,run 32

— ——Ch1, run 33
20— —— Ch 1, run 34

— ——Ch1,run 35

— ——Ch1,run 36
10__ ——Ch 1, run 37

0 - —
[ | 1 1 I 1 1 1 | 1 1 1 | 1 1 1 I 1 1 | I 1 1 | I 1 1 1 I 1 | 1 I 1 1 1 I | 1 1

0 200 400 600 800 1000 1200 1400 1600 1800 2000

3 25/03/2020  Niccolo Gallice | Xenon doping analysis INFN
M

ILANO



Average waveforms (Doping 2 E=100)
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Average waveforms (Doping 2 E=0)
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Average waveforms (Doping 2 E=300)
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Average waveforms (Doping 2 E=400)
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Average waveforms (Doping 2 E=500)
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Average waveforms (Doping 2 E=0)
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Average waveforms (Doping 1 E=0)
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Average waveforms (Doping 2 E=100)
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Average waveforms (Doping 2 E=0)
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Average waveforms (Doping 2 E=300)
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Average waveforms (Doping 2 E=400)
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Average waveforms (Doping 2 E=500)
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Average waveforms (Doping 2 E=0)
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Deconvolved waveforms (Doping 1 E=0)
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Deconvolved waveforms (Doping 2 E=100)
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Deconvolved waveforms (Doping 2 E=0)
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Deconvolved waveforms (Doping 2 E=300)
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Deconvolved waveforms (Doping 2 E=400)
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Average waveforms (Doping 2 E=500)
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Average waveforms (Doping 2 E=0)
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Rates definition

« Signal rate: number of waveform with signal in trigger region
« Zero rate: number of waveforms with no signal in trigger region

* Pre-trigger bkg rate: Number of waveforms with at least 1
photon in pre-trigger region
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Signal Rate
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Zero Rate
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Pretrigger bkg Rate
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Zero Rate
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Integrals
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Integrals ratio
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Light emission model (Xe)

ANgy 1

dtr — _AAr,lNAr,l - AqNAr,l - NAr,l
dNA ’3

dtr = _AAr,BNAr,S - /1qNAr,3 - NAr,3

/llm = AAT,l + Aq +
Agm = AA‘I‘,3 + Aq +

dN
YV, Ar
dt = _AAr,lNAr,l - AAT,BNA‘I‘B

Tar = (4 NO AAr,le_llmt + (1 — CI)NO /lAr,Se_%mt

q is the fraction of Ar, singlet

Ar; +N; | Ar; +Xe
l
Aq | | 1
|
2Ar+N, | ArXe*+Ar
|
|
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Light emission model (Xe)

dNgrxe
# = +/’lmNAT,1 + /’lmNAr’}} - /’ldNATXB*
dNxe 1

dte = +1a PNarxer — Axe,1Nxe
dNye 3

dte == +1; (1 = p)Narxer — Axe3Nxe3

dN,, x
dyt ° = _AXe,lNXe,l _ /1Xe,3NXe,3

'rXe — Ale_AXe,lt + Aze_AXe,Stq. A3€_Adt+
+ Aje~Mimty A e~Aamt

ArXe™® + Xe
Adl

Xe, + Ar

p is the fraction of Xe, singlet
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Light distribution (low concentration)
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Light distribution (high concentration)
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Simulation

* For each time step (sampling period) n,,- and ny, photons are
generated according to the distribution.

t=0

A

Nygyr = 10

Nye =
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Simulation

* For each time step (sampling period) n,,- and ny, photons are
generated according to the distribution.
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Simulation

* For each time step (sampling period) n,,- and ny, photons are
generated according to the distribution.

v

1

—_—t
—

—_—
—_—

37  25/03/2020 Niccold Gallice | Xenon doping analysis INFN
M

ILANO




Simulation

* For each time step (sampling period) n,,- and ny, photons are
generated according to the distribution.

« The final number of photons detected is computed considering
efficiency for argon light and xenon light.
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Waveform (low concentration)
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Waveform (high concentration)
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