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Saturation effect: OLD method

- After the smearing effect, and the multiplication on the GEM1 and GEM2 we
have an array of x,y,z of the electrons

We defined a fixed volume:

1000 < x < 1300
1000 <y < 1300
0<z<200

- We created a 3D histogram of such dimensions, and we applied the
saturation effect:
vozxels
(sat) ng - A- G3
NGEM3_Z 1+ﬂG3nz

)

Problem: we were wasting time on many empty voxels!



Saturation effect: NEW method

- After the smearing effect, and the multiplication on the GEM1 and GEM2 we have an array
of x,y,z of the electrons

- We find the max and min for x,y,z and we round them up.

- We define the smallest volume as:
X_mi X < x_max@
y_min-2<y<y max+
Z_min-2<z<z max+2

- We create a 3D histogram of such dimensions, where we apply the usual saturation effect:

vozels
(sat) n; - A- G3
NGEM3— 2: 1+,8G3nz

)

Consistency check: final images with old and new method were compared bin by bin (with fixed
seed), and there are no differences.



Visual description
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Time per event [s]

Computing time vs Energy (200mm 420V)
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Time per event [s]

Time dependence on HV and z

Computing time vs HV (200mm 10keV)
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Some consistency checks: scans with saturation VS without saturation

| Light intergral @420V ER 10keV 5ev per run (no reabsorption in drift)_i
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Next steps

- do other consistency checks: compare HV and z scans between the new
method and the old one

- further possible improvements by using numpy (parallel processing) instead
of ROOT (serial processing) for saturation effect

- do some consistency checks with noise



Other checks



Light intergral @50mm - ER 10keV - 25 events per run

Number of photons
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Light intergral @100mm - ER 10keV - 25 events per run
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Light intergral @1000mm - ER 10keV - 25 events per run
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Light intergral @400V - ER 10keV - 25 events per run |

Number of photons
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Number of photons

22000 = ¥2 ! ndf 0.4779/5
o po 1.908e+04 + 1113
20000 abs.length [mm] 986.8 + 90.59
18000 T
- —$— With saturation
16000 —
E —E— Without saturation
14000 —
12000 —
10000 —
8000 —
6000 j—i{
4000
2000
v e by by by 1
0 500 1000 1500 2000 2500 3000

Light intergral @420V - ER 10keV - 25 events per run ]

Number of photons
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Light intergral @460V - ER 10keV - 25 events per run ]
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