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Data and MC samples

For Data:

e Bkg runs (Golden Runs in run2) : 11289-12191
e Fedata (LY runsinrun2): 8882-9850

MC samples:

e ER simulations : 2 - 50 keV
e NR simulations : 3 - 60 keV



Selections

cut0 = "rms >6 && sqrt(pow(xmean-1152,2)+pow(ymean-1152,2))<800 && 0.152 *
tgausssigma > 0.3"

cut1 = "I(integral*(5.9/4800))/(Iength*0.152) >=(0.12 * integral*(5.9/4800)) + 1.33) && rms
>6 && sqrt(pow(xmean-1152,2)+pow(ymean-1152,2))<800 && 0.152 * tgausssigma > 0.3 "

ymean_vs_xmean [rms >6 && sqrt(pow(xmean-1152,2)+pow{ymean-1152,2))<800 8& 0.152 * tgausssigma > 0.3]
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Energy release along the length

dEdX_vs_length []
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delta[photons/nhits]

delta[photons/nhits]

Delta vs Energy
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SDCD

SDCD

SDCD vs energy

SDCD_vs_Energy []
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Counts

Integral
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Saturation in

NR simulation
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Linearity without calibration
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Testing ML algorithms on lime data
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Lime data is selected with the cut :"rms >6 && sqrt(pow(xmean-1152,2)+pow(ymean-1152,2))<800 &&
0.152 * tgausssigma > 0.3 && redpixldx>=0 && integral*(6/5000)<40"



ML analysis
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Predictions
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NR events with predict
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Probability Prediction
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Predicted NR events with variable threshold
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NR with MC selection



Selections

cut0 = "rms >6 && sqrt(pow(xmean-1152,2)+pow(ymean-1152,2))<800 && 0.152 *

tgausssigma > 0.3"

cut1 ="rms >6 && sqrt(pow(xmean-1152,2)+pow(ymean-1152,2))<800 && 0.152 *
tgausssigma > 0.3 && redpixldx>=0 && (length*0.152) <10 && (integral*(5.9/5000))<=40

&& delta>= (0.83*integral*(6/5000))+20"

ymean_vs_xmean [rms >6 && sqrt(pow(xmean-1152,2)+pow{ymean-1152,2))<800 8& 0.152 * tgausssigma > 0.3]
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Energy release along the length
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SDCD
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SDCD vs energy
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Position of the selected events in cut1

ymean_vs_xmean
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Selecting New cut on MC
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dE/dX[keV/mm]

dEdX vs energy
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dE/dX[keV/mm]

dEdX vs length
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delta[photons/nhits]

Delta vs energy
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delta[photons/nhits]

Delta vs length
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Alpha Analysis

40

3

o

30

25

20,

-
o

%ﬂ:‘:ﬂllllIlllllllllllIIIHI]lll

[$)]

o

h1

h1

TITITIIT

Entries
Mean
Std Dev 76363

821
390388

b+ 10y donp ﬂmﬂn’lnnnm"ﬂ"nnnﬂll e R T

o

60,

50

40

30

20

o

100000 200000 300000

L
400000

i}
500000

j__L,IIIIIIIlllillllllllllllllllll

h1

821
487.4
91.61

Entries
Mean
Std Dev

| oy 1 oony |

o

PPTRPT. Y L P L T
200

P
400 600 800

L
1000

delta

delta

h1
60,
—+~Fe
*
S
% - AmBe
*
40 *
a
30,
&ﬁ\ a
: & a %“i
*
200
*
10
o v o 1y by b e
0 100 200 300 00 500
Energy[keV]
h1
h1
60— Entries 828
B +FMeanx 22.95
- o= o Meany  26.12
50— — A\ std Dev x 6.399
s Std Devy 4.630
- mg
40—, o >
8
[ A AAD
( a 7Y
30, &
"** b Ap08, 4 M%%A e
* *
20 ‘ * » *
* * * *
.l
10
o v v Ly v v L Ly L Ly a
0 5 10 15 20

5 30
length[mm]

dE/dX[keV/mm]

dE/dX[keV/mm]

\ ~Fe
" ~AmBe
*
Ll . * *
T Lo v by v a by
10 15 20 25 30
length[mm]
h1
20
18—
16—
E a
14— #
- A
12% 4 s
:! A
- %
10[—4%*
A
*
8
o ~Fe
*
4 -—AmBe
oy
2 *
0] AN SRS AN S S N P I S ST R NI
0 100 200 300 400 500
Energy[keV]

34



Denoiser Network
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Input and Target (Lime data)
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Simulated high energy tracks

0
100
200
300

400

500
0 100 200 300 400 500

100

200

300

400

500

37



100

200

300

400

500

Prediction by the network

Testing Image Testing Label

100

200

400

0 100 200 300 400 500

Simulation

100

200

300

400

500

Prediction on test image

100 200 300 400

500

38



100

200

300

400

500

Prediction on lime data

Testing Image

100

200

300

400

500

0 100 200 300 400 500 0

Testing Label

100 200 300 400

Lime Data

500

100

200

300

400

500

Prediction on test image

100 200 300 400

500

39



