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M RF:detection setup with 83mKr injection
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1o Recap

PTOLEMY

2 RF radiation detection, filter calibration setup & neutrino mass

sensitivity studies ongoing @ LNGS

2 Demonstrator under construction from this year @ LNGS

2 First Goal: Neutrino Mass Measurement

Final Goal: CvB Detection

2 To know more come to visit us @ our poster!

Francesca M. Pofi

111G 1 I NVRLIVEIL 1 IU,C\.Lo
How to Make a Screenshot of the very Early-Universe

ria Pofi on alf of th )LEMY Collaborati

Introduction

The Cosmic Neutrino pled from matter 1 Big Bang s direct
observation would be a rich glimpse of the Universe just after ts creation.

PTOLEMY for Light, Early- Yield)
technology, danew concept,
the filter, to measure 'd make direct detection of the CvB

for the first time

Ingredients

+ Experiment on neutrinos commonly use titium adio-frequency (RF) antenna detects the
form. Theidea electromagnetic emission of an electron
LEMY s to ing of atomic onstant magnefic field and

free-standing graphene (trta bouncing between two electrodes,
reduce smearing due to the

This allows to determine the electr
the scattering of emitted electrons. " etermine the election energy

and transverse momentum in order to select
+ Carbon-b upports have the unique feature only events very close to the tritium -
of enabling a high-density sou m. spectrum end-point.

Demonstrator @ LNGS

+ The PTOLEMY Demonstrator is being built and operated at LNGS i i age. It acts as a proof-of-
the full electron transportation from the source to the micro-calo mining filter efficie

+ The demanstrator consists of a superconductive magnet (here at LNGS in
shaped to allow a constant B field region and a varying B feld with an
exponential fall along the filter axis

QThe source and (1,2) will be located in the constant B region

yond this region, where the B field drops with the desired shape

precisely measure its energy

+ An®nKr standard source and a

tand optimization

Signature

+ Neutrinos from CuB constitute the most abundant neutrino flux w
have on Earth. Their xpected to be around 300 /e
At the same time they have a very low energy (~ 10~* eU), being
their temperature today roughly 1,95 K. per
Asmart solution to detect such low-energetic particles is to exploita
thr like the v-capture on B-unstable nuclei [1]

Ve+(A2) = (AZ+D+e
The result s amonocromatic peak at O + m, separated from the
spectrum end-poin nalougous B-decay by 2m,

0 High energy-resolution electron detector needed

Being the cross section for this reaction extremely

small,the following requirements must be met:
0 Bunstable isotope with reasonable half-life &

relatively high ction: tritium H. Beta Decay
O Large target: 100 grams to get 4/8 events/yr 3x107 events/s
(Dirac/Majorana)
O Efficient, high-rate handling filter

©) ELECTRON DETECTOR

The transverse drift filter (3] explots the + Akey point for the project s the development

gradient-B rift of a charged partile in the of adevice capable to detect electrons with an

presence of statically decaying electric and energy resolution lower than 50 mel.

e ’E‘l B bl + Microcalorimeters based on transition-edge

L rG=meth nsors (TES) are among the best candidates

The main advantages are in the compactness since they already reach single-photon

of the filter dimensions (less than 1m) and Gaussian energy resolutions below 50 meV for

the direct transition to a zero magnetic feld 08V photons.

[ meieeR =iz + For the first time fully-absorbed electrons n the
(95 - 105) eV energy range has been recently
detected using TES with a resolution between 0.8
and 186V [4).
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