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We can conclude that a correction for P of 0.7% per mbar is a good starting point

How to proceed?



L ime - Hot Spots
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We collected a rich sample of hot spots. It represent an opportunity to characterise
them (images and PMT) for future rejections



L ime - Daily Calib
The behavior of the average light yield above
10 keV and the 6 keV position seems quite

correlate:

This could allow a “run per run” response
calibration
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023-05-24
P=904.86+/-0.33 mB
T=20.58+/-0.08°C

ime - Daily Calio

Li g ht yi e ld S p e Ct ra 3000 A S 16000

2023-05-23
P=904.4+/-1.3 mB

The background (parking runs) was fitted to an exponential function. T=20.57+/-0.05°C

:.J:;:,-_:_;-’g:;$_ H=0.7+/-0.4% No_t Simp‘e in
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The light yield spectra were then fitted to a gaussian summed to the 81710 D RUHS J[Q
12000 14000 16000

disentangle P and
grintd H effects

background exponential profile. ) primg i, H=1.7+/-0.6%
H=14.6+/-1.1%

The behaviour with Z follows the
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LiIme - MC

Why the angles”

sc_ymean:sc_xmean {sc_rms>6 && 0.152 * sc_tgausssigma > 0.3 && sc_integral>0} sc_ymean:sc_xmean {sc_rms>6 && 0.152 * sc_tgausssigma > 0.3 && sc_integral>0}
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Lime - MC
Apply right rate using dead time evaluation from Stefano

sim_tot_background

Entries 44630
Mean 1236
Std Dev 1025

Integral rates

Rate [events/year]

Simulation Data: 2.95x107 events/yr (0.93 Hz)

Data External gammas simulation: 2.70x10’

events/yr (0.86 Hz)
This is with a correction Radioactivity simulation: 2.04x10° events/yr

of a factor 2 on the (0.065 Hz)

Total rate from simulation: 2.90x10’
events/yr (0.92 Hz)

calibration of data




LiIme - MC
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Entries 32384
Mean 120.6
Std Dev 101.9

Pre-reco
Post-reco

Rate [events/year]

Pre-reco (MC truth) and post-reco

energy spectrum of external
gamma simulation comparison

Energy [keV]

We should probably study the correlation between pre-reco and post-reco to look at
the effects of digitization and reconstruction



Lime - MC
Why mip band is missing in LIME simulation (but is present in AmBe one)”

Can we look at plots with same statistics?

SC_mogral0 000645 s:_length®0.152):5¢c_imegral*0 000645 (sc_intogral0 00054520 S8 sc_imegral»0. A5 MC_paridio_type«1e9)
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ER - MC

While linearity is well reproduced by MC, energy resolution is not perfect:

Only k, energy resolution shown in the plot for data (same sigma for both peaks)

L.
—*— Simulation o
Gaussian energy distribution for data
—*— Data »
oO

10 20 30

't Is probably necessary to:

Still to understand this behaviour

- add xy fluctuations;
- use regression on MC - data;

INn general it would be useful to simulate 1-10 keV in steps of 1 keV;
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ine B0 ; ¥ niries 50 | ntries b0
Mean 60.92 Mean 3915 | | 2 Mean 0.6595
Std Dev 11.24 | * Std Dev 3.551 Std Dev 0.124

Some of shape variables seem to

Indlcate dl Uﬂder—eStlmathﬂ O SpOt Density Simlation histogram | P S m/ L Gau.ssme;nSimamn.hsw.r B
size. j g g |1

0.9 1
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How do this behaves as a function .
of energy? ' I SRR A <~

Nhits Simulation histogram g Size Simulation histogram

Entries 60
Mean 5.861

an we tune parameters to recover [
the difference?
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Calibration measurements

Alpha angle: quantify to what extent PMT reco is sensible to alpha in range 3-5

1. Measure @ LNF (to do):

a. Study effect of angle (done) and distance separately
b. Study effect of source specioum, UV VS visible

!

c. Study effect of material{ plexiglass, gas, and interfaces between them

2. Use data golden sample (ongoing) .
3. Calibrate PMT response with Xray sources @ LNF: ON-going

a. ( Energy response Imearlty and resolutlon J}z

7 ‘:«» Xrays perpendicular to the GEM plane? Energetic Xray

4. Use high energy electrons, is it possible to redo this testbeam?
5. Use the neutron run foreseen soon at the BTF

There was also the idea of measuring PMT readout time for DAQ






