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30 ms exposure time
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Wa ke clusters
30 ms exposure time
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30 ms exposure time

Table 4. Expected rate per image of fake clusters with energies higher than 0.5, 1, 2 and 3 keV.

ﬁ::;?;’y Flash o 4 Fusion | BSIupr |, BSlcys | 4

>0.5 | (1.7£03)x107! | 39+ 1.3)x1077 | (3.0+ 0.5)x10°! | (2.0+ 0.3) x 1073
>10 | (79+15)x107% | 1.6+ 0.7)x1071! | (3.8+ 0.7)x10™* | (3.1+ 0.6) x 10”7
>20 | (41+1.0)x107% | 9.8+ 54)x107® | (3.1+0.7)x107® | (1.24 0.3) x10™12
>30 [ (1.24+03)x107? | (1.7+ 1.1) x 10722 | (2.3+ 0.6) x 107! | (8.8+ 2.8) x 10~




Number of clusters per image (inverse cumultative)

30 ms exposure time
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e Fake cluster rate can vary a lot for small changes on threshold
e However, energy distribution is less sensitive to threshold
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Exposure times— 100, 1k, 10k ms



SON (WC — -17 °C)

— No tail for MEAN @ 100 ms with WC

— Small tail with AC

WATER Vs. AIR COOLING

[ FUSION WC 100ms MEAN = 100.74 STD = 0.86

[ FUSION WC 1000ms MEAN = 101.77 STD = 3.24

-] FUSION WC 10000ms MEAN = 112.43 STD = 34.66

] FUSION AC 100ms MEAN = 100.56 STD = 0.87
[ FUSION AC 1000ms MEAN = 101.43 STD = 7.43
[ FUSION AC 10000ms MEAN = 114.68 STD = 81.05
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WATER Vs. AIR COOLING

e high level of dark noise (related to exposure time)
e WOC slightly mitigates the problem
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WATER Vs. AIR COOLING
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mean of the RMS HISTOGRAMS 71 : :
EXP. TIME | FUSIONWC | FUSION AC 6
100 ms 3.53 3.61 51
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o Orca Fusion BT S - Varying exposure time i
o Orca Quest g: ....... B Water Cooling ;
v VGEM scanning (0.3 to 6 keV) |
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io Orca Fusion BT
10 Orca Quest

Pedestal for different exposure times (10, 30, 100, 300, 1k, 3k, 10k ms)
Detection efficiency (VGEM scanning — 0.3 keV to 6 keV)

o Quest sensor under analysis
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The STD almost
doubled(5.39) in 3k ms

The Mean still around
100 ADC.
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Stochastic Image Analysis - Orca Fusion BT 15440
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Density
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Stochastic Image Analysis - Orca Quest 15550
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Exposure Times:
10, 30, 100, 300, 1k, 3k,
10k ms

The STD does not
double even in the
highest exposure time

The Mean still around
200 ADC.
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Stochastic Image Analysis - Orca Quest 15550 ' ___ ___ _ ___ . ________
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Stochastic Image Analysis - Thorit 11440

Mean )mage

10° 4

1072

1072

Density

10-? 4

107¢

10~

0 50 150

[ Mean = 100.03
[ Mean = 101.69
[ Mean = 109.16
[ Mean = 130.68
[ Mean = 200.63
[ Mean = 409.63
[ Mean = 1174.98

200 250 300 350 400
Mean (ADC count)

Density

10° 1§

107*

107?

1077

104 4}

1034

____________________________________________________

Histogram (- STD Map

in the Mean and RMS

RMS (ADC count)
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100

sensor very sensitive to exposure time

Exposure Times:
10, 30, 100, 300, 1k,
3k, 10k ms

The STD more than
doubled in 300ms and
reaching more than 14x
in the maximum
exposure time.

The Mean continued to
increase along the
exposure time, reaching
10x the initial value for
the minimum exposure

time.
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Stochastic Image Analysis - Thorit 11440
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Standard Deviation

- Summary
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i'lﬁ sImsl (KeV units)
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Fusion BT and Quest have lower RMS

Comparing to setup (1) noise compared to Fusion
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10 Thorit :
io Orca Fusion BT |
o Orca Quest

VI

Measurement of efficiency for different VGEM values — 0.3 to 6 keV

e Datasets:
o NRAD
o IRON SOURCE

e Two approaches (cross-checking).

o Based on cuts over different features and subtraction IRON - NRAD
o Based on fits applied on NRAD and IRON datasets

24



all these features have been selected and used to improve SNR itrerent cuts for different energies)

Orca Quest
Energy Slimness sc_nhits > sc_nhits < sc_rms > sc_rms < sc_size > sc_size < sc_tgaussamp > sc_tgaussamp < sc_lgaussamp >
6 keV 0.4 200 800 7 20 500 1500 500 1800 500
5 keVv 0.38 200 800 7 20 500 1500 500 1800 500
4 keV 0.4 200 700 7 20 400 1400 400 1600 500
3 keV 0.45 200 700 6 16 400 1300 400 1600 400
2 keV 0.55 150 600 6 15 400 1200 300 1200 300
1 keV 0.8 100 500 5 12 300 1000 200 800 200
0.5 keV 0.5 50 300 4 10 200 800 50 500 100
0.3 keV 0.25 25 200 4 9 100 500 50 300 50
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Orca Quest | Iron: 6339 | Cosmic: 6331 | Energy: 0.3keV | sc_tfullrms x sc_integral |
| Cut applied |

Scatter plot Cosmic Histogram 2D Cosmic

sc_tfullrms

Histogram 2D Iron

Result Histogram 2D: Iron - Cosmic

FINAL HISTOGRAM — 0.3 keV example
Cuts + Subtraction (IRON - NRAD)
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Ovca Quest | ECDF: Iron - Cosmec |
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The lower the energy the greater the #

of iron spots
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Number of background clusters varies
from an acquisition to another ?? (.in average)

And about the number of iron spots ??
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We have checked that this difference becomes
negligible after the cuts
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1 keV without cut
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Ovca Quest | ECDF: Iron - Cosmec |
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0

simulated iron spots added to a real NRAD image
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2000

simulated iron spots added to a real NRAD image
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easurement - Iron correction proposal

The idea is to estimate the percentage of iron loss by including simulated iron
spots in NRAD images to correct those curves...

e for each VGEM

...................................................

......................................................

: . , , 12000 {—— <
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nts - lron calibration emon
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nts - RMS noise

Fusion has the smallest RMS noise and tail
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Border effect

e Flash — 4 borders
e Fusion — 2 borders
BSI — asymmetric
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STD FUSION WC 100ms_
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