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. Introduction

. Electron trap setup
. Data analysis

. Systematics

. Outlook

What it is and why we need
that?

Details about the setup
First data taking
Comments on results obtained

What we need for a paper?

Sistematics: what we have
understood

Next steps
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Electron trap:state of art
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: 3D Geometry

Electron Trap
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Electron RF emission
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Simulation of single electron emission
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Simulation of single electron emission
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Simulation of single electron emission
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Tpouncing distribution (Vpouncing = —500 V)
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Electron Trap: readout electronics
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1. Take the avg noise

Draw the trigger area

. Shift up in power by
the desired SNR

If FFT(signal) =inside
trigger area->save
time series




Data analysis
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How to show electron tracks: The Sauron Plot
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Sauron plot: electron signal (project 8)

quency bins.
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FIG. 2. Spectrogram of the first CRES event detected from a
tritium beta decay electron. Raw time-series data are Fourier-
transformed m time bins of 40.96 us, yielding 24.41 kHz fre-

24



Sauron plot: electron signal
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Results of electron trap phase 1

Sauron Plot37
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Electron Trap: Krypton lifetime
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What can emulate this rise-decrease trigger rate-
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What can emulate this ‘rise-decrease’ trigger rate-

Graph
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What can emulate this ‘rise-decrease’ trigger rate?
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* The Gain of the electronics is not flat(histogram obtained by flat cut)

...but there is a
good evidence of
good signals at
backup slide 65...
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MC simulation: spectrum for f € [0.3, 0.65] GHz .Pesce
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MC simulation: spectrum for f € [0.3, 0.65] GHz L.Pesce
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MC simulation: spectrum for f €[0.3, 0.65] GHz L.Pesce
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MC simulation: spectrum for f €[0.3, 0.65] GHz L.Pesce
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MC simulation: spectrum for f €[0.3, 0.65] GHz L.Pesce
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Pattern RF and Gain variation

Downconverted frequency

180

Counts

* Obtained with a flat power cut (see backup 1
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Candidate distribution of left sideband of M lines

RUN 11-12: full IF cluster spectrum in range IF € [580; 680] MHz
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An example of a (nice) Sauron Plot



Carrier and secondary candidates
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Electron trap phase 1:
do we have measured electrons>



Electron trap:
systematics

...Yes, the talk is almost concluded
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Understanding the systematics of electron
frap setup



Field map: Bx

Bx[T] vs X][mm)] at different Y[mm]
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Field map: By

By[mT] vs X[mm] at different Y[mm]




Magnetic field effective volume




Bended electrodes




Relative angle between trap and magnet




Temperature improvements

Temperature
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Electron trap: outlook

Ok, now the talk is really almost concluded




Electron Trap phase 2



RF flange
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New electrodes support and thin electrodes
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Electron trap phases (march-»)




PHASE 1*:

Setup commissioning and
preliminary data taking

PHASE 2:
Good electron track identification
first Paper
K,KL reconstruction on event by
event basis

PHASE 4 :
Injection with e-gun

PHASE 3:
Og, Tope K, KL reconstruction
based on event by event basis,
with large statistics
second Paper with ‘official

numbers’

Need more activity, new source?
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Data analysis " Frequency
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drift_time
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Expected electron drift time: montecarlo
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Graphics part:
Mini_SauronPlot.C

We have the RF analysisl.1

package for raw Data ElectronTrapAnalysis.C

root macro for

analysis: —— . , ) 100t Macro for
with(or without)
from to : o sauron plot of
time coincidence
selected clusters
&0
2
Oy

O

11/Sep/2024 Federico Virzi on behalf of LNGS group



3) Data analysis: RFAnalysis from 1.1 to 1.2

2
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3) Data analysis: ElectronTrapAnalysis.C

Sauron Plot37
Sauron Plot37
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