Next steps (2/2)

1- DS20k Simulation data Manu: Lot of work (Jupyter to be readapted to new version)

View wf, maps of the hot PDMs for a single photon (put at x=y=0 and z=1.5 m close to the gas pocket)

g4ds pyreco pyreco pyreco
energy deposit in TPC [G4] sim elec LL reco HL reco
= Scint. y [P] > yin PDM [G4] > NPE (S1) @t~0 [P] (/PDM) (/PDM) (= /event)
= |oniz. elec. [P] - Drift to gas pocket [BH]-> scint. y Hit finding from .S1. S2. S1+52 (Nhits
[P] > yin PDM [G4] > NPE (S2) @t=tdrift [P] R[:arﬁ‘;]ic Baseline — wis* i (p’;omi(n ; )
Nhits and promin. JER/NB '
NPE (PDM, 1) in fil > True wis / PDM wfs / PDM ' PDM ER/NR (f90, S1/52, ...)
[G4] : GEANTA4, [P]: Parametrisation, [BH]:By Hand * not done when reading g4ds

2- pulses_finder: distinguish S1, S2 and S1+S2 using NHits (code written by Manu)
= Understand performance using the truth
= Usage of Al ?

3-P ald - panu: laser.py 1195 [/sps/nusol/Proto0/raw/run01195/], red.py 1353 [ReD]
= [Run Am [1195, wt2, chO + 1353 — evt 7296] : Evt with S1 + S2 from Am identitied.

=» Can we reconstruct the energy [and xy position?] of the Am source (59 keV) for this evt ?

PP : Can not find the same evt to compare with pyproto ... PP : to be done
" [RUN Laser 1£s eviiuu uno o 1ypical event witn iaser run. CUlllpdle witl yun.py

=>iviore generaity compare Wit Tesuits we obtaiied Wit viare using pyproto (usefuttooptimize
hit finding with pyreco) ? PP : pk_pdm [fixable] and pk_npe [???] not defined ...
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G4ds: single photon (1/3)

python pyreco/exe/ds20k.py -i /sps/darkside/pralavor/g4ds10/Linux-g++/center_0015.fil -o center_0015_ev1 —v

DS20k Simulation : single photon located at (x,y,z [m]) shot vertically upwards
= 100 keV (0,0,1.5) ev=0 (mutiscatter nphoton = 217120, npe=14067, E(S1)=88.5 keV, E(S2)=11.2 keV) (1min/ev)

>
_(_3_ Etot |E(S1/S2) = 88/1|1 keV Lower than 100 keV because of spread in PE ? —E\ A E (keV)
g event (0, 22, 0.0, 100.0./88.53. 11.23./0.0, 0.0, 100.0, 0.0, 0.0, 0.0, 0.0, 150.0, &L 45 g 48
o 0.0,0.0,1.0,0.0,0.0, 0.0, 14067. 299. 0.217120. 4, 8. 0) N
npe ,npeVeto, npeMu ,nPhotons, nDaug, ndep 15
= hdep deposit of initial y (g1>g4) and produced electrons 152
id, t, E (keV), step_Igth, 5 5 , t .
pocic mat E(el) Samr o X Y A S e keV : photon G4 Tracking of y(0,0,150) 100 keV up
p( 22, 8 001,234559, 00, 00, 152350078, g1 |  emitted following > Compton y+e(Ar)->veT
22, 8, 001, 1773.4,0.0167,-0.1408, 152.24, 0.084, g2 pe effect » Compton y+e(Ar)>ye2
22, 8, 0.25, 123.8,0.0115,-0.1364, 152.25, 0.085, ¢3 > Compton y+e(Ar)9ye3
22, 8, 3.18,21722.8,0.3388,-2.1930, 152.87,0.157, g4 | SE=100 keV 151 3 PhotoElec y+e(Ar)>yed
11, 8, 48.09, 42.19,0.3393,-2.1935, 152.87,0.157, e4 Generate 8 Deposits
11, 8, 807, 1.9519,0.0115,-0.1363, 152.25, 0.085, e3 Az (ed-e1) ~ 6 mm
11, 8, 15.49, 5.92, 0.0167, -0.1409, 152.23, 0.084, e2 _
11, 8 24.89, 13.446,-1.6-05,0.0001, 152.34, 0.078) ef V=1mm/us 2 6 us
_ > ~700 samples.
— . . |
- Daughters = electrons from each deposit Will see two peaks ! _, _ »x(cm)
id, pdg, father, proc. #, dt, dE, x, 'y, z, pX, py,pz - 0.33
Daughter (605, 11, 1,2012  ,0.16, 48.09, 0.0034, -0.022, 1.53, 0.46, -0.50, 0.74, _ . o
) 5, 11, 1,2013 ,0.08, 8.07,0.0001, -0.001, 1.52, -0.38, 0.83, 0.41, gg:g = ph°t°te|ecmc ;‘S:F;S';S/g:;ks%‘Z?L?;nggsai‘j’;i‘g}dimcx -l
4, 1, 1,2013 ,0.08, 15.49, 0.0002, -0.001, 1.52, 0.25, -0.63,-0.74, = compton | -
2, 11, 1,2013 ,0.08,24.89,0.0 ,0.0 ,1.52,-0.04, 0.38,0.92) P 9++/PipeOD33D8Bottom_Co57_5e5.log
- Photons= wnhere they interact with material « Number of photons from daughters:
photon ( VOZIS father id, wavglgfo 0)§,7 1}:;1 172 35th191§498 o 1:9820,1605: 91605, 5: 11754, 4: 16623, 2: 30022 |-> 159824 scint. ph
oton s s .
56, 9821, 488.15, -3.98, -2.35, 181.35, 194499.65, 217120-159824 = 57296 secondary ph
o 7, 605, 12851, 0.30, -2.22,175.91, 200582.29, * Number of photons per material :ph wavelength shifted by TPB (top, bot, aside)
22: 104238’ lgi-gg’ 58-2; '1?;-‘532’ 152-3‘7‘: ]giggi-gg’ 7:98222, 8:11542, 10: 203, 11: 58, 28: 60177, 30: 19, 56: 45172, 72: 1723
., 28, 605,  134.26,-181.06, -6.60, 174.46, 193996.26, * Number of photons in SiPM
56, 104827,  450.87,-175.35, -1.57, 181.35, 193996.86, -181.35 (bot PDM): 13424, 181.35 (top PDM): 30867 - 44291 ph
7=A 8=UAr, 10=NSLiquidArgon, 11=GAr,_28=TPB, 30=FusedSilica
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G4ds: single photon (2/3)

python pyreco/exe/ds20k.py -i /sps/darkside/pralavor/g4ds10/Linux-g++/center_0015.fil -o center_0015_ev1 —v

DS20k Simulation : single photon located at (x,y,z [m]) shot vertically upwards
= 100 keV (0,0,1.5) ev=0 (mutiscatter nphoton = 217120, npe=14067, E(S1)=88.5 keV, E(S2)=11.2 keV) (1min/ev)

> 8 deposits: each produce Nex, Nion) Physical processes for each deposit (_not done in Origin : 100 keV photon
g4ds) > Generate of nPh + nElec via param. a=Nex/Nion=0.21, Recomb=0.85, Eff=0.94
- e w=19.5 eV
- l/\/\ - k\lllaﬁ:mns 2 g * 4 \\.. Nquanta=1 e5/W=51 28
A L N . .
§ E (keV) 48 B LN -Nions=5128/1.21-4238
~—258 N / P . +Nex=0.21*Nion=890
N - ' @ onxet e Nphoton=(Nex+Nion*Recomb)*Eff=4200
15 i | @ Sadea | Nelectron = Nion(1-Recomb)=630
152 .
0.5
G4 Tracking of y(0,0,150) 100 keV up - > Scint. Photon from singlet (6ns) and
» Compton y+e(Ar)->yel y E>(y €) e E3(ye) Triplet (1600 ns) at 128mm +/-8mm
» Compton y+e(Ar)->ye2 1(5) 0.01 >(1,0) 05-(2026,333) generated isotropically > G4 Tracking
» Compton y+e(Ar)->ye3 > Electrons are put in GAr where they
.5;| > PhotoElec y+e(Ar)->ye4 2(4) 0.01 > (0,0) 15->(368,41) create <273> photons - Gi;;iikmo
. . _ 3(2) 0.25 > (9,2) 8-> (687,60) o
Generate 8 deposits which create isotrop. > S1:4140+129= 4269 ph
~4000 ph and ~500 elec (155000 ph) 4 (605) 3.18 2> (119,33) 48->(1059,107) > 8925(657‘&1 ;(;g) Llf?tslr:geoz 2?17 elec
< > =
) 1S (22)2te) (4140,541) » S1+S2: 159169 scint. ph
160000 ph = 45 000 in PDM - 14000 NPE /
0001 0. éx(cm) « Number of photons from daughters:

1: 9820, 605: 91605, 5: 11754, 4: 16623, 2: 30022 - 159824 scint. ph

7=Acrylic, 8=UAr, 10=NSLiquidArgon, 11=GAr, 28=TPB, 217120-159824 = 57296 secondary ph o
30=FusedSilica 56=Metal Silicon (mainly SiPM but not only), ~* Number of photons per material : secondary - 45172 ph in Silicon

72=VetoLAr 7:98222, 8:11542, 10: 203, 11: 58, 28: 60177, 30: 19, 56: 45172, 72: 1723
. o * Number of photons in SiPM : = 44291 ph in Silicon PDM
ads  Elect of Ty ‘pciuded but not Finite -181.35 (bot PDM): 13424, 181.35 (top PDM): 30867 > 44291 ph
ize of PDM (SiPM) ? . .
* Number of Photo Electron in SiPM: ->14067 PE 451 o1y in siPM > 14067 NPE
PDE = 30 % in g4ds > PDE~30% OK 22 Why so
small ??
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G4ds: single photon (3/3)

python pyreco/exe/ds20k.py -i /sps/darkside/pralavor/g4ds10/Linux-g++/center_0015.fil -o center_0015_ev1 —v

DS20k Simulation : single photon located at (x,y,z [m]) shot vertically upwards
= 100 keV (0,0,1.5) ev=0 (mutiscatter nphoton = 217120, npe=14067, E(S1)=88.5 keV, E(S2)=11.2 keV) (1min/ev)

Photon is Scattered 4 times

Ez E (keV) a8 Generate 8 deposits which create isotrop.
NE— o ~4000 ph and ~500 elec (155000 ph)

15
2| G4 Tracking of (0,0,150) 100 keV up S1t~0 (v=c) S2 t~tdrift (v=Tmm/ys)

» Compton y+e(Ar)>ye1

» Compton y+e(Ar)>ye2
» Compton y+e(Ar)>ye3
51| » PhotoElec y+e(Ar)>yed

Total : ~160000 scintillating photon emitted
- ~45 000 in PDM (after interaction with TPB)
- ~14000 NPE (PDE ~ 30%)

RarYT a;x(cm)

G4ds - .fil with for each ~14000 PE with PDM and Time - True wf
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pyreco: single photon NoNoise (1/3)

python pyreco/exe/ds20k.py -i /sps/darkside/pralavor/g4ds10/Linux-g++/center_0015.fil -o center_0015_ev1 —v

DS20k Simulation : Look at one channel 7525 in top PDM + NoNoise

= Remove noise and gain== [dag] [suom]d o Mo N
_ } i Qi eff = 0. # No Noise ~ spread = 0. # No Noise
= Keep pre=10e-6 (to make it more visible) itter = 0. # No Noise o = 0. # No Noise

snr = 0 # No Noise ap = 0. # No Noise

mVoffset=0 # mV dict = 0. # No Noise
pe to mV =1 # No scaling

NPE in g4ds (1bin=100 samp) _Pvreco (no Noise) — 1 bin = sample
30— h7525 1 3(‘,
[ Entries 315
— Mean 2.55e+04
25— std Dev __ 2374 25
- NPEtot =315 q ‘
15— 15
= NPE(S2)=312
10— 10
- S2:15773
5 5 S1:4
- L :E(|S1)=3 | | | | Y 1 J “W
b ISGDE)I = 1|0006 — 1|5001|ZI — EIDDOIIJ ) I‘%EDOEI ) EIPEIOOlIZI = 315000
/ 2
# Samples (8ns) <
ZZ L1
Barely see S1 and clearly see S2 (X1 00 NPE) 5000 10000 15000 20000 25000 30000 3600.':)5000
# Samples (8ns) 0.29ms)
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pyreco: single photon NoNoise (2/3)

python pyreco/exe/ds20k.py -i /sps/darkside/pralavor/g4ds10/Linux-g++/center_0015.fil -o center_0015_ev1 —v

DS20k Simulation : Look at one channel 7525 in top PDM

NPE in g4ds (1bin=100 samp) Pyreco (no Noise) (1bin=100 samp

h7525 1 hpyreco_1
30— Entries 315 o Integral 15777
- _h7525 1 Mean  2.55e+04 2500[— Mean  2576e04
[ Entries 315 Sid Dev 2374 B Std Dav 680.3
— Mean 2.55e+04 ~
25— std Dev 2374 B
- ' 2000—
20— B C -
- NPEtot =315 - ;
- 15001 — o S2 : more
15— B F i
- NPE(S2)=312 - Stnot | because of
— 1000l visible E SiPM el
10— - but exists ,.[ f e _ec
_ - H simulation
— B ol [arma]
S5 500 — i
_/-NQE(S1)=3 J B obrdllo bl
_ II "I L 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 1 1 1 | 1 1 1 1 | B
5000 1 0000 1 5000 20000 \%5000 / SDDOD 35000 0 B 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 Il 1 1 | 1 1 1 1 |
N. i 0 —s5e60 10000 15000 20000  2500Q__730000 35000
_._Normalize S hpwem
a “ler— Entries 315 —~ — . —
= C Mean  2.55e+04 £ 0051 ;'::ﬁs eore Og
0.16— Std Dev 2374 Z E ittt
L ” 0.04— Std Dev  5.661e+09
- Pyreco g %
0.14— @ o3
- g4ds 2 -
012 g 2 oot SiPM elec ([arma])
01f- oot creates only small
- oF h shape distortion
0.08— =l I
. oot per PDM wrt to
0.06(— E
B 002 NPE
0.04{— E
C -0.03F
-— 0.02— — _0.04:_
C E. e ey ey by by by By |
0 C ITHIl L1 | 1 L L 1 | 1 1 L L | L1 1 L | L1 L1 1 1 1 | 1 L L1 | 0 5000 1 DODO 15000 20000 25000 30000 35000 3 1
0 5000 10000 15000 20000 25000 30000 35000 Nb samples

Nb samples



pyreco: single photon NoNoise (3/3)

python pyreco/exe/ds20k.py -i /sps/darkside/pralavor/g4ds10/Linux-g++/center_0015.fil -o center_0015_ev1 —v

DS20k Simulation : summing all channels + clustering in time

P
LY
m
5-
Q&
(7))

1200 Entries 14067

[0 ] —————
=
= [ ) e
— S1 signal with 2 components (fast, slow) — hMean 2.4362+04
— 3 - Entries 809 Std Dewv 5705
1000 — . Mean 157.5
B 1aoll exp(p0-p1*t[nSamp]) | suoer 188.1
| *2 / ndf 93.49/77
— 0 5.546 + 0.133 i i
800 — w1 = 8/p1 = 90 " ) on5ae < 0133 S2 signal w:th_ 2 peaks
— ool aul =o/pl =90 ns o2 3.417 £0.088 because multiscatter evt
— i — — 0.005496 + 0.000399 - a
— | Tau2=8/p3 =1450ns L coming from the difference
800 |— oy between the two last
— i ’ scattering (At=700 samples)
| | TR B
700 800 900 1000
Nb samples
1 I 1 1 1 I 1 1 I 1 1 I 1 1 |.| 1 I 1 1 1 I

JI0000 35000
MNb samples

15000 20000 25000

> ‘Slow’ Falling time in S1 ~ 1500 ns as expected
> Choose another event to measure S2 (two peaks)
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pyreco: single photon NoNoise (3/3)

python pyreco/exe/ds20k.py -i /sps/darkside/pralavor/g4ds10/Linux-g++/center_0015.fil -o center_0015_ev1 —v

DS20k Simulation : summing all channels + clustering in time

Normalize

©  poZ . hAlL——

g T r ;’:;':5 2&% 100 keV (0,0,1 5) ev=0 mutiscatter
oois— Pyreco (Nhits) Sdber  vos | NPE=14067, E(S1)=88.5 keV, E(S2)=11.2 keV) (1min/evt)
ch”ﬁ:_ G4dS (NPE)

— - hClus
0.014— i F Ve 47570410
— > 0.002— StdDev 47572410
0.012— 3 -
- 3 0.00i-ST S2
0 st s2 ’
0.008/— l -
- -0.001—
0.006— -
C -0.002—
0.004— -
— -0.003—
0.002— -
— Covovv vy v v v v by v v by v v e e e gy |
_ 1 h_ | 1 | | | 1 1 | 1 | | 1 | 1 1 | | | 1 | 1 1 u 1 L | 1 | | 1 1 | | 0 5000 10000 15000 20000 25000 30000 35000
D Nb samples
0 5000 10000 15000 20000 25000 30000 35000
MNb samples
Summing all Channel: Nhits fairly reproduces the NPE Shape
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pyreco: single photon NoNoise (3/3)

python pyreco/exe/ds20k.py -i /sps/darkside/pralavor/g4ds10/Linux-g++/center_0015.fil -o center_0015_ev1 —v

DS20k Simulation : summing all channels + clustering in time

Pyreco (no Noise):

2
|
>

newclus start stop type nhits

0 1248 3120.0 2 390.0

1 25068 26940.0 2 5511.0

S1 S2
# Samples (8ns) ?gggfn 9

Pulses_finder:
- Find the 2 peaks
- Do not identify the first peak as S1




yreco: single photon Noise (1/2)

python pyreco/exe/ds20k.py -i /sps/darkside/pralavor/g4ds10/Linux-g++/center_0015.fil -o center_0015_ev1 —v

DS20k Simulation : single photon located at (x,y,z [m]) shot vertically upwards

= 100 kel (0 0 1.5) ev=0 with NOIS€ murtiscatter nphoton = 217120, npe=14067, E(S1)=88.5 keV, E(S2)=11.2 keV)
20 Ch max

a __—Wchannel 7179 top(2.75,-2.75)
; - | Q |
f . |3 bellg S2
_ - !
i | . T " = i | o T ]
5 ' " j limesamples j
] , < . — 40000
I | | DT ’ - 25 NHlts ’ NJLLJ fm — ‘/0.32ms)
— — # Samples (8ns)
. Bottom PDM Top PDM
| -~
i § 150+ 150
- - o == : ol o BDDG L”
. | - Qg
. NS
| 50 50 25 o g
XS]
_ _ Q
_ G S o # ‘sz ’gf
,‘! =501 =50 ] 20! § q,
| <
:"'“”‘::. 4 - x N
= | _1001 ~1001 (1] ‘6
: i 1 151§ S~
l":L\..__:. J —150 150
., ----- ) ! 71‘50 —1‘00 —‘50 X(?m) Sb 160 1.‘50 —1‘50 —1‘0(] —éﬂ x((l'lJm) 5‘0 160 1_%0 100
L | x(cm)
— S1: spread on all channels. Only visible when summing —— Used in pulses
; Vil > « S2 : signal located in a small spot in top PDM finder ?2?




NHits

yreco: single photon Noise (2/2)

python pyreco/exe/ds20k.py -i /sps/darkside/pralavor/g4ds10/Linux-g++/center_0015.fil -o center_0015_ev1 —v

DS20k Simulation : single photon located at (x,y,z [m]) shot vertically upwards
= 100 keV (0,0,1.5) ev=0 with NOIS€ murtiscatter nphoton = 217120, npe=14067, E(S1)=88.5 keV, E(S2)=11.2 keV) (1min/evt)
- Pulses_finder : when summing all channels, can see S1 and S2 signal

newclus start stop type nhits
| 0 552 24240 2 441.0
111460 13332.0 2 55.0
st s2
O_Mkm. - . o o i idh il . k » e
° 0bon o 40000 (0.32ms)
# Samples (8ns)

Pulses_finder:
- Find the first peaks with more hits (441 vs 390 with no noise)

- Do not identify the first peak as S1
- Do not find the second peak as S2
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DS20k: single scatter

python pyreco/exe/ds20k.py -i /sps/darkside/pralavor/g4ds10/Linux-g++/center_0015.fil -o center_0015_ev3 —v

DS20k Simulation : single photon located at (x,y,z [m]) shot vertically upwards
» 100 keV (0,0,1.5) ev=2 (singlescatter nPh=346939, npe=22358, E(S1)=83.2 keV, E(S2)=18.3 keV)

— A
pdg_id, mat, E (keV), s(tep)_lgth, X , y,z(cm), t(ns) :(5.1,52“84_9 +11.9=96.8
Hm :
p( 22, 8  3.18, 21038.3, 0.0, 0.0, 152.1, 0.070, N G4 Tracking of y(0,0,150) 100 keV up
11, 8, 84.91, 130.6, -0.003, -0.0011, 152.1, 0.070, > PhotoE|eC y+e(Ar)9ye1
11, 8, 11.91, 3.8, -0.003, -0.0012, 152.1, 0.070) -
id, pdg, father, proc. #, dt, dE, dx, dy, dz, dpx, dpy,dpz Generate 1 Deposit
Daughter (2, 11, 1, 2012,0.070,96.82, 0.0, 0.0,1.52,0.83, 0.03, 0.54) Single scatter > One peak for S2
2012 = photoelectric (summing the two electrons) 150 R
0.001 o X(em)
- Summing all channel. NO NOISE
Normalize ~ MCTut S1 signal with 2 components (fast, slow) 52 signal with 2 components (gaus, exy
- hAll - _ hAIIS 1 r e o
3 7 | [ eXP(PO-p1*tinSamp]) s s
0‘025:7 Pyreco (NhitS) Sid Dev - sz | O 752;":"’ 569772 E v
- Gdds (NPE) Taul = 8/p1 =90 ns g? ons;-:foi.ru?:;; 000}~ si 150
.02~ i p2 348008 r igma = ns
- 0 = = 14 0.005738 + 0.000351 L
i jﬁ Tau2 = 8/p3 00 ns| ot Tau = 8/p1 = 1700 ns
0‘01;_ S1 S2 noo?
0,005 L 500;—
Do:' ' l50‘06 - 1'030'0 - 1‘5606 ' ‘zluéoﬁ ‘ 'éstlmu suéob ‘ ‘3‘»5‘;&00 }OZI oo HZD‘D‘ T30 400 500 Sﬂi ??0 Bl;d - 536 :7000 G;:;c‘:o'n' '2;45100 '2éc|)0'u' 55500 26000 255L6Lo‘ '25'c|)0‘u‘ ‘2‘75‘0‘0‘ ‘zé(‘:u‘ﬂ;‘zés‘o'?'
Nb samples Nb samples samples
= Nhits fairly reproduce the NPE Shape
= Tau ~ 1500 ns for S1 and S2 > Can not be used as discriminating variable
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DS20k: single scatter

python pyreco/exe/ds20k.py -i /sps/darkside/pralavor/g4ds10/Linux-g++/center_0015.fil -o center_0015_ev3 —v

DS20k Simulation : single photon located at (x,y,z [m]) shot vertically upwards
» 100 keV (0,0,1.5) ev=2 (singlescatter nPh=346939, npe=22538, E(S1)=83.2 keV, E(S2)=18.3 keV)

pdg_id, mat, E (keV), step_Igth, X , y,z(cm), t(ns)

(um)
p( 22, 8 318, 210383, 0.0, 0.0,152.1,0.070,
11, 8, 8491, 130.6, -0.003,-0.0011, 152.1, 0.070,
1, 8, 1191, 3.8, -0.003, -0.0012, 152.1, 0.070)
id, pdg, father, proc. #, dt, dE , dx, dy, dz, dpx, dpy, dpz . .
Daughter (2, 11, 1, 2012,0.070,96.82, 0.0, 0.0,1.52,0.83, 0.03, 0.54) 2012 = photoelectric (summing the two electrons)

- Pulses_finder : NO NOISE

m
i
M

NHits

newclus start stop type nhits
0 1248 3120.0 2 426.0
1 25836 27708.0 2 8980.0

0 000 10000 13000 20000 23000 30000 35000
saminles

36000 (0.29ms)
Pulses_finder (No Noise): # Samples (8ns)
* Find the two peaks
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DS20k: single scatter

python pyreco/exe/ds20k.py -i /sps/darkside/pralavor/g4ds10/Linux-g++/center_0015.fil -o center_0015_ev3 —v

DS20k Simulation : single photon located at (x,y,z [m]) shot vertically upwards
» 100 keV (0,0,1.5) ev=2 (singlescatter nPh=346939, npe=22538, E(S1)=83.2 keV, E(S2)=18.3 keV)
pdg_id, mat, E (keV), step_Igth, X , y,z(cm), t(ns)

(um)
p( 22, 8, 3.8, 210383, 0.0, 0.0, 152.1,0.070,
11, 8, 84.91, 130.6, -0.003,-0.0011, 152.1, 0.070,

11, 8, 11.91, 3.8, -0.003, -0.0012, 152.1, 0.070)
id, pdg, father, proc. #, dt, dE , dx, dy, dz, dpx, dpy, dpz . .
Daughter (2, 11, 1, 2012,0.070,96.82, 0.0, 0.0,1.52,0.83, 0.03, 0.54) 2012 = photoelectric (summing the two electrons)

- Pulses _finder : ADDING NOISE

NHITS

newclus start stop type nhits
0 324 2196.0 2 480.0
1 16728 18600.0 2 61.0
2 23664 25536.0 2 49.0

100 4
304
D_‘......L " J A
0 10000 2000

””””” 36000 (0.29ms)

Pulses_finder (Noise):
- Find the first peak with more hits (480 vs 426 with no noise)

b pralay -~ DO Dot identify the first peak as S1
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Data (1/3): ReD

python pyreco/exe/red.py -i /sps/darkside/ReD/Ins/rawdata -r 1353 -e 7296 -0 ev_7296 -v

Run 1353 — Ev 7296 : physics
= Settings ?
= Other event 6265, 7272, 7294

Pyreco with [view] From Julie, March 2020 DS Collab

Channels

154

'l NPES b e
1 HITS HISTClGRAM
; i
| ‘ | ‘ ‘ | ;;“JILLLH_L[HJ_HM I||.I||I WL

! ROLLING MEDIAN M
Same event ? WL u

o 10000 20000 30000 40000 50000

Number of samples
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Data (1°/3): ReD

python pyreco/exe/red.py -i /sps/darkside/ReD/Ins/rawdata -r 1353 -e 7296 -0 ev_7296 -v

Run 1359 — EV 6308, ss0s. 6317, 1649, 1674, 6355, 6356, 1201, 6328, 8357, 8353, 8393, 1463, 5097, 5103, 431, 510, 579, 5116, 9274 phySiCS
= Settings ?

Pyreco with [view] From Julie ?
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Data (2/3): proto0 Laser

python pyreco/exe/laser.py -i /sps/darkside/Proto0/raw/run01232/run01232sub000.mid.lz4 -o run01232sub000_ev100 -e 100 -v

Run 1232 — Ev 100
= Note : viewer shows only channel with hits

Pyreco with [view] S
; ame event ?
Channel 3 bottom(-175.75,-160.75) Do nOt flnd Ch6
600 h
- §"
300 - J" |d“i‘ L'ﬁ‘f |
200 - | _/_//r ij‘ﬂ:‘ m A
T i e Wt Atk A b e A nabral <0 | A MiA A Kl o A Al e ko Ao LT
. WW%%NW%WW%MW*WWJ sty el i M
. . | _ iy - N | _
From Fabrice: Ch6 using pyproto
1000 — z:::red, 7.5ns
—— filtered, 6 ns
800 4 — filtered, 3 ns
filtered, 0 ns
— filtered, 8 ns
600 - filtered, 10 ns
§ 400 -
200 A
04
—200 1__ . . . . . .
0 500 1000 1500 2000 2500 3000
sample
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Data (3/3): protoO physics

python pyreco/exe/laser.py -i /sps/darkside/Proto0/raw/run01232/run01232sub000.mid.lz4 -o run01232sub000_ev100 -e 100 -v

Run 1195 - Ev??

= Gas pocket and two Efield turn on - One event with S1+S2 due to 241Am source

Pyreco with [view]

Ask Valerio, evt nb

From Valerio Student with pyproto

DAQ channel 0 - waveform #2 - run 1195

Run 1195
— data Nevents (k) 20
1500 - Edrift (Vicm) 200
filtered Eextraction (kViecm) 2.8
SiPM tension (V) 65
1250 + gas pocket ON(7 mm)
laser intensity
1000 4 trigger 500
trigtime (ps) 100
past-trigger (us) 100
o 750 Time gate (us) 200
500
250

1100 1150 1200 1250 1300 1350 1400 1450 1500
time [samples]

Figure 5.48. Waveform raw and filter superimposed for an event with both S; and Ss for
channel 0 of run 1195.
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Conclusions and todo

Processing DS20k simulation data through pyreco :

- Physics (g4ds) : understood for single photon (S1 and S2) wgt'ﬁe_ﬁndiggslo -
- Time distribution of NHits and NPE is similar when summing all ch. simn =7
i Ili = 3200 #
- Can tune the algo usmg.truth ! e dow =32(§8(S))#(ns)
- Find S1 and S2 pulses + distinguish them (algo): s2_window = 120000 #(ns)
= Do we use the PDM map of the pulses (main difference btw S1 and S2) ? pre_gate =240 #(ns)

= Nhits dist : rising edge different (‘Dirac’ for S1 and ‘Gaussian’ for S2).
= Nhits dist : Falling edge is exponential for both with tau=1600 ns - At of S1
and S2 similar and not discriminant

TODO (Sep):

-Simulation :

= Define pulses_finder discriminating variables using the truth > Test several config (different E, x,

y, Z, noise for 1y), radio sources, ...

= Info for each event about Ereco (From pk_p, pk t), X, y, z reconstructed ?

= fil generated by studies on guide tube : reco on the edge and below for gamma sources?
-Data (can be read with pyreco)

= pyproto laser (1232) : Reobtain results from Marie with pyproto ? Compare with simu (gun.py) ?

= ReD physics (1353) : compare with simu ?

= Pyproto physics (1195) : compare with simu ?
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