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Why we believe in Big Bange

. Expansion of Universe
. Light element abundances
. Cosmic Microwave Background

. Cosmic Nevutrino Background
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Detection principle

A new idea
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Why Tritium target?

* High cross-section for neutrino capture

PTOLEMY collaboration JCAPO7(2019)047
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PTOLEMY experiment

e« Goal:

1. Find evidence for CvB
2. Accurate measurement of neutrino mass

3. Light DM detection (not discussed in this talk)

» Key challenges:

1. Exireme energy resolution is required

2. Extreme background rates from the target



PTOLEMY: experiment layout
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PTOLEMY: measurement principle

M. G.Betti et al., Progress in Particle and Nuclear Physics, 106 (2019),120-131

Step 1

A new way of storing atomic T

Step 2
Electron RF emission is detected
Trigger good particles and give a preliminary
evaluation of E and P~
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Step 3
Field properly set on ms time scale: the transverse kinetic energy is removed
by pushing the particle on an electrostatic potential hills. Thus particle in the
ROI moves on a straight trajectory while those out of ROI will end up on one
of the electrodes.
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Between Step 3-4

Electrostatic barrier will reduce TL

Step 4
The particle is driven into the TES: Ttot=q(Vanode -Vsource)+ Ecal




New concept EM filter
Dynamic tuning
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New concept EM filter
Dynamic tuning
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Features of T storage
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PIC — Outgoing power from the waveport in the
fundamental mode

Time Signals

Fourier Transform, Sign = -1, Normalization = 1 [Magnitude]
2.5e-09 2e-18 : : : ; : : : :

200 TTe 1PeqK: 2009 WIZ [t b o

e e e 1.6e-18 f- R R e e A S R

1,500 oo ‘ SRS SESNE WS S SN S TS, S—S—
1809 ot L T e e . S R
510 -+ _...Average Power: i

0 - em——— [(Peak)A2]/2 e A | S S S A
25r 10 S 4619 | T T e
-1e-09 f-rrreee SUURURIUNINS UUONOION SNSRI S 088 SRS S—

1 Se 09 ] 2e-18 Watt | e /\ """"""" N
-1.0e- ; ; ; - - , ; ; - 0 ; ; ; ; ; ; ;
0 5 10 15 20 25 30 35 40 45 0 10 20 30 40 50 60 70 80 90
Time / ns Frequency / GHz

WA(1/2)

Electric field cartesian components, yz plane (medium plane), one frame every 1 ns

13



Magnet geometry under study

This 1s a key ingredient to realize efficiently the whole elector transport
form graphene support to the RF region then to the filter and finally to the TES.

Differential energy
measurement

Transport of electron

In to the TES microcalorimeter
with low B field or electrostatic
transport.



Calorimetric measurement

based on Transition Edges Sensors technology
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Experimental site at LNGS
defection idea under development

T ';“»\ggxy |




Germany
KIT

Israel
The Racah Institute of Physics

Italy

INFN Laboratori Nazionali del Gran Sasso

GSSI

Torino INFN and INRiM

Universita' di Genova and INFN-GE

Universita' di Milano-Bicocca and INFN-Milano-Bicocca
Universita' di Napoli Federico II and INFN-NA
Universita' di Pisa

Universita' di ROMA La Sapienza and INFN-RM1
Universita' di ROMA3 and INFN

INFN Torino

Spain

CIEMAT

Consejo Superior de Investigaciones Cientificas (CSIC)
Instituto de Fisica Corpuscular (IFIC)

Universidad Politecnica Madrid

Sweden

Stockolm University
Uppsala University

The Netherland

Nikhef
Univeristy of Amsterdam

USA

Argonne National laboratory(ANL) and Kavli Institute(KICP)

7 countries 23 1nstitutes and 55 physicists

B UNIVERSITY A\‘(IT s

“® OF AMSTERDAM o s e | 2009
Radboud University %

DEGLI STUI

— == Nik[hef INEN
fw‘w |:f,:.<”:. o,
2N PRINCETON ¥ | N
& UNIVERSITY | Stockho, ypres 4
BT &SR Universiyniversiter

o - \
T e AN
Argonn e‘) N : ;/ e = PN R

AAAAAAAAAAAAAAAAAA AL Yo g

4

Berkeley (

frrersr 'ﬂ

BERKELEY LAB

University of California Berkeley and Berkeley National Laboratory (BNL)

Princeton Plasma Physics laboratory (PPPL)
Princeton University



To Conclude
1. Something completely different
2. Physics program: Relic Neutrino’s, Light DM, Neutrino mass

3. Technological challenge: New support for T, exireme high
rate, exireme energy resolution
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