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The LNGS activities

• RF detection of single electron and study of kinematical variables vs 
FFT
• Simulation of packing geometry for large mass T target.
• Efficiency studies in collaboration with Milano Bicocca University
• Demonstrator magnet at LNGS 



Experimental area under transformation



Introduction: Why electron trap test?
• We want to study the measurement of K, KL in PTOLEMY’s antenna 

region
• Bouncing geometry
• Electron in rectangular waveguide
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Electron Trap:State of Art

1. Electron trap design
2. Electron trap simulation
3. Studies about kinematical variables

reconstruction(=antenna region)
4. Design of Test Setup
5. Assembly of electron trap test setup
6. Data run

LNGS meeting 26/6/23

We are starting this phase with a 
Room temperature setup

Naples meeting
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Carrier modulation in 
frequency from K in pot. 
well

Armonics from FMRight Shift from cos(Δω*t) 
term

5)CST simulation
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Cryogenic and magnet setup
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160 μs 140 μs

80 μs 40 μsσ(f)=12.5kHz
σ(E)=250meV

σ(f)=6,25kHz
σ(E)=125meV

High energy 
loss for 
tritium
electron

Just 2 bins
of energy 
loss
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T=300K



Electron trap cryogenic system
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RF electronics will be here



Room temperature Electron trap
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• We are using the 
old trap

• Same electrodes
configuration

• Larger (too much 
for cold
measurements)

HV

Source
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Permanent magnet target
• We have done several

simulation by varying ABCD 
parameters

• Electrons emitted with random 
pitch angle

• V_fid= 
(magnet_x+A)*(magnet_y+D)*
(magnet_z+C)  , B=0

B



Electron injection in bouncing geometry: B field
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Top 
view

• Need high bouncing potentials
• Need high Z drift
• 3 channel helps to reduce 

longitudinal kinetic energy 

• The wires on the left are not
important

• Need this 3 channel geometry just 
to surpass the B_solenoid

PRELIMINARY

High ExB zone

If electron bounce
inside this region, 
comes back to the 
target



Electron injection in bouncing geometry
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B_ext=0.1T

new preliminary simulation
with uniform global B field

PRELIMINARY









LNGS magnet



LNGS amgnet


