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Comparison Between...

5801
5806
5813

5825
5832

Data digitized with the
digitization code with

saturation

500 tracks per energy

400
400
400

400
400

Reconstructed with Autumn2| (Winter 2022)

Variables compared:

Integral
Lenght

Width
Slimness

50
50
50

50
50

Xray source Cu 8.04/8.91 keV - 24cm distance from beginning of window

Xray source Rb 13.4/15 keV - 24cm distance from beginning of window

Xray source Mo 17.4/19.6 keV - 24cm distance from beginning of window
Xray source Ag 22.1/25 keV - 24cm distance from beginning of window
Xray source Ba 32.1/36.6 keV - 24cm distance from beginning of window

and...

Energies at:
8, 15, 18,24, 35 keV

Reconstructed with
Autumn? |

Density (light/npixels)
dEdx (light/lenght)
TGaussMean
TGaussSigma

Diffusion uniform within
5-45 cm

Same parameters of
the data

Cluster nhits
Cluster size

First Strategy: Cut over lenght<400. Background subtraction. Normalization data-simulation. Comparison



Issue in background
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Data and bakground are not in agree at very low energies; excess of events in source data:
Higher light production — higher probability of a fake cluster
Higher # of tracks — higher probability of a small piece of track cut out from the main track

Thinking about how to solve it



Integral comparison
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Problem of fake cluster clould be solved with an cut on the integral (e.g. >1000)
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Linearity and energy resolution
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Too much light in the simulation with respect to data

Energy resolution can be improved with a further analysis (e.g. NonUniform binning,
Bkg modeling)



Track lenght
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Copper contamination more present at higher energies
Since peaks are separated an energy selection could help in the analysis



Track width

Test taglio integral>1000

200— 160H @/ ndf 31.87/5 180—
- H Prob 6.298e-06 T
= ] anstant 159.8+79 [| —— Simulation Histogram X2 / ndf 28.98/6
180— Z7ndl 226375 140l Mean 33.95+0.18 160y N Prob 6.127e-05
= Prob 0.0003968 H_Sigma 4.122+0.107 [l HitloWidhDaiubNam /‘ Constant 160.7 + 8.1
160[— Constant 1745+9.3 N 140— et
= Mean 31.12+0.18 120— - Mean 35.22+0.19
140~ Sigma 3.831+0.125 - - Sigma 116 £ 0.
- " Rb 27 167.8/26 120 Mo 9 gho- o
120E- C u 100— Prob 1.07e-22 C
- C Constant 82.65+2.68 100 C
— » Mean 36.07 +0.25 B
o 961'1835132 B Sigma 6.044 +0.230 -
C . C 80— 2
sol— 104.4+8.3 N = xZ / ndf 381 /26
= 33.02+0.36 60— - T Prob 0
ok 4.535 1+ 0.448 - —— Simulation Histogram e W5 Constant 69.49 +1.51
C 40— 40— Mean 38+0.2
& :_ ._I_. —— Simulation Histogram C —— HistoWidthBgkSubNorm - +'—I—' Slgma 7.17+0.21
— L 20— 20— b
20 _—+ »-} HistoWidthBgkSubNorm - s
05‘_‘_‘_|_L|_‘hlllllllll |._|1_}’L_"E‘I—TH{—'_IT'_|I_' 0_ pa Ll aly “F%%@m‘ 0— S TR B
0 10 20 30 40 50 60 70 80 90 O 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
% [
- 100 = 50—
160 Simulation Histogram 27 ndi 640676 H —— Simulation Histogram ¥ I ndf 46.32/14 5 [
i e 1 | Prob 0.3792 i Prob 2.489e-05 = [
1404 o Constant 148.2+7.8 80 [| —— HistowidthBgksubNorm Constant 61.75+4.08 45—
C Mean 38.7+0.2 Mean 46.77 £0.48 8
120— Sigma 4.662+0.158 B Sigma 8.156 + 0.375 o ol
C B B ¥
X
1001 Ag o Ba Tndl 2597716 : 2
- n rob 0.05438 35— *
80— %2/ ndf 93.57/19 — po 42.68+3.83 [~ % *
L N pi 29.94+0.27 B
C Prob 7.677e-12 p2 3.992+0.379 B *
B Constant 51.14+1.13 40— p3 14.53+1.16 30}— —
60— 42.9+3.4 - Data
- Mean 38.32+0.33 B e o =
C Sigma 9.655 +0.259 B E —+— Simulation
o 20 i +‘I“‘I“+ e
S Lt T ot 2 [ -
20— £ % : B
C RS 20—
0 C L1 11 | Ll 11 | LTl | L1 11 I Ll 1 | ] e = L1 1 1 | L1 1 1 I 1 =5 - - 1 N 1 f l N 1 1 N l N f N 1 l N 1 N N l 1 N 1 1
0 10 20 30 40 50 60 70 80 9% 0 10 20 30 40 50 60 70 80 90 0 10 20 30 20 50

E [keV]

Width increase with energy but less than lenght as expected
Differences due to non uniform z in the data?



Slimness
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Copper contamination modifies the distribution shape

With the normalization: less copper—more signal in slimness> 1.5

Mo




Density

Who arethem?
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Spoiler: Nhits Data-Sim in agreement.
Excess of light in simulation compatible with higher density (not in a trivial way)



- [ 2/ ndf 148179
140 x2 / ndf 27.77/8 or f’ ndf 22718725 90 £4n 0.09624 5
K 5 - rob 1.252e-34 = | o 41.93+1.50 ¥2 / ndf 16.13/14
rob 0.0005198 L | Constant 108427 g e 5006447 p
] +74 Mean 2715419 X/ ndf 17279 80 b, S rob 0.3053
u Constant 142.8+7. 120[— | sigma 64.64+1.72 Prob 0.04566 e by s Constant  86.58 +4.44
120 e Mean 322.1+25 C I Constant 136.6+7.1 il o 342.13.0 (|| Mean 522.3+4.0
= Slgma 54.01 £1.59 100 C g::a 72832t12331; 70 :_ pS 49.08 +1.88 Sigma 91.22+2.70
100 2T ndr 88.24 /35 - 60—
B Prob 1.727e-06 - — B
1 Constant 119.4+55 80[— i — Swation Hi
80 E Meai 2191422 : Rb 50 = Simulation Histogram
= Sigma 43.18 +2.35 - i — HistodEdxBgkSubNorm
- 60— 40—
60 - [
B Cu - soF
L —— Simulation Histogram —
40—
40 B —— Simulation Histogram - = M O
- B . 20F-
L 20— —— HistodEdxBgkSubNorm -
20— —— HistodEdxBgkSubNorm L —
: - 10 [
B 1 1 1 1 I 0 B E F
0 1 1 o BN
0 200 400 600 00 100 1200 O
0 200 400 600 800 1000 8 0 0 200 400 600 800 1000
=3 [
_ 5_ 700
100— B 1 ndf 2168/9 r
i ;s c/)b naf 02;(.)92133 :3 g 60— Prob 0.009936 § C
r . B po 43.44:1.48 [
L Ag PO 45,19+ 1.49 _ Ba i 156.7£5.0 L, 6001
i P! 1949123 - 02 67.56+5.25 3 - i
80l— F's —igﬁ i fgg 50 p3 15.28+0.73 w C 1
o bl B pd 375.7:11.4 © 50— *
E PS5 60.7+1.8 B p5 104+7.2 C .
L B ¥2/ ndf 42,25 /23 C
- x2 1 ndf 89.06 /17 40 — Prob 0.008497 -
60— Prob 9.05e-12 N Constant 47.38 +3.32 400—
L Constant 67.52+4.04 - Mean 533.2+7.0 - - !
| Mean 551.31+6.5 30 - Sigma 127.2+7.1 - =
i Sigma 102.1 £4.1 - 300 B -
40— ~ —— Simulation Histogram C s
B "I" — Simulation Histogram 20— - x — Data
~ [~ , 200— . .
L N ——— HistodEdxBgkSubNorm - —— Simulation
20— —— HistodEdxBgkSubNorm 10— C
B N 100
0 _ L 00 200 400 800 “ 000 1200 1400 - | | | | |
0 200 400 600 800 1000 1200 1400 6. 40 s w0
E [keV]

Lenght in agreement in data and MC Not constant: dx is 2D and
Excess of light— Excess in specific ionization rising Side of Bethe-Block
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Cu Peak Barium here?
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Recap. and conclusions

Data and MC comparison shows:

Agreement in:
Nhits
TGausMean

Diffusion is well simulated?

Fine-tune needed in:
Lenght
Width
TGaussSigma
Size
Possible relation with a different
pedestal in simulation?

Non uniform z distribution?

To improve:
Linearity
EResolution (to be confermed)
Light density
Specific ionization

Connected with the saturation?
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