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summary talk at NYU, NYC, Nov. 8th 2023



The LNGS activities

* RF detection of single electron and study of kinematical variables vs
FFT

e Simulation of packing geometry for large mass T target.
* Efficiency studies in collaboration with Milano Bicocca University
* Demonstrator magnet at LNGS
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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

Target

W

EM Filter

Trajectories
Output
Sample

Time

-1.2429e-05 ns

Maximum (Solver) 18824 eV

Microcalorimeter
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2. Electron trap simulation

3. Studies about kinematical variables
reconstruction(=antenna region)

A

Design of Test Setup

5. Assembly of electron trap test setup
We are starting this phase with a
Room temperature setup

Data run -




5)CST simulation
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Cryogenic and magnet setup
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Room temperature Electron trap

 We are using the
old trap

* Same electrodes
configuration

e Larger (too much
for cold
measurements)

Source

. o o o



Permanent magnet target

* We have done several
simulation by varying ABCD
parameters

* Electrons emitted with random
pitch angle

e V _fid=
(magnet_x+A)*(magnet_y+D)*
(magnet_z+C) , B=0

B_ext a
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Electron injection in bouncing geometry PRELIMINARY

new preliminary simulation
with uniform global B field

Trajectories o
Output Energy

Sample 96/101
Time 39.5121 ns
Maximum (Solver) 25620.9 eV

Minimum (Solver) 213.746 eV 1 3



Neutrino mass

m2g =Y |Uei>m? <800 meV ~ KATRIN
/)

Z m; < 100 meV Cosmology
i

BROV
mps = |y UZm;| <100 —300 eV (*Ge, “Te, “Xe)

(If Majorana)




Reference source

1
Ngee = = (mSNA(l — e_t/T)> ~ 1.1 x 101°

p = 0.2 mg/m?
AL (full loading)
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Sensitivity from Counting (with o prior) [90% CL]
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SUPERCONDUCTORS 2) Scope of Supply
I The scope of work consists in the design, manufacturing and supply of a MgB, superconducting Magnet and
Ref. ASG/23.080 /AP delivery to CERN, Geneva, Switzerland (CH) (the “Scope of Supply” or the “Supply”).

Attn. to: Dr. Christopher Tully The Scope of Supply covers the following parts and activities:

Email: cgtully@princeton.edu . Detail design of the MgB2 coils, cryostats and iron yoke.
. Manufacturing design (drawings and design verifications where request by Customer) of each
component.
. Construction and assembling design of all the comp s and bled magnet
Date: October 30", 2023 . For the sake of clarity:
() ASG shall supply the PTOLEMY LNGS Magnet yoke without Horns
Subject: Design and supply of PTOLEMY LNGS SC Magnet, based in an MgB2 Solution. (i) ASG shall use the draft design of the Horns provided by the Customer by the date of this offer in
ASG Offer 23013 Rev.00 order to design the yoke and to verify that Horns have no impact on coils and mechanical
stability.
(iii) the magnetic field in the air gap region as set forth in the items n. 4 for the acceptance at the
Dear Chris, FAT will be measured without the Horns
(iv) the Customer shall be free to modify the Horns design after acceptance of the PTOLEMY LNGS
Following our discussions please find here below our quotation for the design, manufacturing and testing of Magnet without ASG being in any way responsible of the possible modification of the magnetic
a MgB2 magnet solution for PTOLEMY LNGS SC Magnet (this latter referred to as the “PTOLEMY LNGS field i ive and homogeneity.
Magnet”) for the University of Princeton (herein after the “Customer”) as better described in the following. . Procurement of the iron yoke.
. Tests according to QCP (Quality Control Plan).
. Assembly of the whole system, including the ancillary equipment, at ASG’s factory in Genoa.
1) Introduction . Acceptance Test at ASG’s factory in Genoa. This shall constitute the final acceptance event for the
Customer.
The PTOLEMY LNGS Magnet is designed to be a C-type dipole with extension arms to one side of the pole . Redaction of the final doc ation of the coil sy
faces for shaping the fringe field (the “Horns”) and achieve a constant and uniform 1T field in the airgap. ® The parties shall agree immediately after contract signature about the content of a quality control
The resistive version is shown in the Figure 1. The purpose of this offer is to provide cryogen-free PN {600 %0 Do B A
. The transport and the delivery of the Supply will be at the European Organization for Nuclear

superconducting coils to optimize performance and energy efficiency. Research (CERN), in Mayip.(Cantone of Geneve), Switzerland (CH) according to CIP (Incoterms 2020).

Upon arrival to CERN the Scope of Supply shall enter the ownership of the Customer.

Not included in the supply are:

s Any and all Civil works at Customer premises and /or CERN site.
Power supply: ASG shall specify the power supply and provide guidance to the Cust; for the
relevant procurement.

3. Vacuum pumps.
Water cooling system for the cryocooler helium compressor.
S. The design, facture, bly, and ing of the ferromagnetic extensions referred to as Horn

will not be part of the Scope of Supply.




Progress
First mechanic design




