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ERA OF AMAZING NEW TELESCOPES
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Primary mirror Secondary mirror

Scientific
instruments

Stabilisation
iETs)

Antenna " Spacecraft bus

Source: Nasa

=11
-

.. » . > ’
- \
https://www.space.com
/james-webb-space-tel
escope-ancient-black-h

ole-quasar

Event Horizon Te ope
Supermassive Black Hole
at Center of Milky Way Galaxy



Seeing back into the cosmos
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Seeing back into the cosmos
Stellar Black Holes

here
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Supermassive Black Holes

come from?
here!?

HST GOODSY = &  °
CHANDRA ® &=
DEEP FIELD

JWST

Cosmic
microwave
background

First
stars

First

oW o galaxies

Moderni® & &
UNIVErse o & o |
13.7 1 3 0004
(~400,000 yrs)

Age of the universe (billions of years)




At 330,000 years,
the Universe is
smooth to 10 parts

per million




Cosmic Neutrino Background
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https://press.princeton.edu/books/hardcover/9780691196022/cosmologys-century

Looking Back in Time with Photons
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Neutrino Masses from Oscillations

Theory developed by
Bruno Pontecorvo

Components with different speed
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Neutrino Masses from Oscillations

Theory developed by
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Neutrino Mass Oscillation Observatory

KIM3NeT/ ORCA ©
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Neutrino Mass Oscillation Observatory

KM3NeT/ORCA ©

: —~
i “v‘\'

",-‘ ,&' ‘ .=.I ' ' : ; ,' ” . 2 R : o *.r.\..‘t_',v‘ - = "'.
Parcha a%!prpal T Py e ‘ a=

evo Neutrino
ations

10 20 | s
Energy [GeV]

3
7

Ajaccio

11




Massive Neutrino Timeline

Emission Time

-13.8x10° years
(1 second after Big Bang)

No comparable flux from
other sources

Starting radius more
spread out due to mass

Neutrino Sky




Einstein rings

Predicted by Einsteinin 1936

galaxy
galaxy cluster

_» lensed galaxy

distorted light-rays




Neutrino Rings!?
Einstein rings from Primordial Black

Predicted by Einsteinin 1936

Three images of the same
galaxy >




PTOLEMY - RELIC NEUTRINO DETECTION
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IDEA OF ENRICO FERMI

90 year

Fermi, E.Versuch einer Theorie der B-Strahlera‘.ﬁﬁlweﬁﬂgalryz
(1934).

https://doi.org/10.1007/BF0135 1864
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Fig. 1.

The neutrino masses are so tiny, their effects are smaller
than atomic transitions in normal materials.
(There is a reason that there are no units on this plot.)


https://doi.org/10.1007/BF01351864
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MICRO-CALORIMETER
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RF MEASUREMENTS
NON-DESTRUCTIVE ELECTRON TAG

filter
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RF measurement background
levels extremely low.

No events observed above
endpoint,
Setting upper limit on
background rate

< 3x10°'° /eV/s (90% CL)

[ Background Rate
< | event per eV
in 100 years!


https://arxiv.org/abs/2203.07349
https://arxiv.org/abs/2203.07349
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MEASUREMENTS
NON-DESTRUCTIVE ELECTRON TAG

Can we detect the filter
(semi-relativistic) electron on its
way to the micro-calorimeter?

target




TARGET FABRICATION
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PTOLEMY: THE IDEA
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PTOLEMY: THE IDEA

JINST 17 (2022) 05, P05021

. Anew electromagnetic filter idea based on RF

detection and dynamic E setting
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PTOLEMY: THE IDEA

JINST 17 (2022) 05, P05021

. A new electromagnetic filter idea based on RF

detection and dynamic E setting

first measurement of the energy \ / R
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via cyclotron RF emission (~ ~ 10eVfrom
10us) endpoint By A
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PTOLEMY: THE IDEA

JINST 17 (2022) 05, P05021

. Anew electromagnetic filter idea based on RF
detection and dyinaimic Ersetting
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Letalled simulation ot the FI1OLEM Y
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End-to-end Dritt Collimation and Iransmission

Results
MagneiicFI T field Filter
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INSTALLED AT THE LNGS
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The PTOLEMY Collaboration
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CONCLUSION

. PTOLEMY’s goal is to eventually detect the
cosmic neutrino background

. The detector prototype will be ready at LNGS by
the next year

. Prototype baseline option is: T embedded on
graphene; New concept EM filter; electron energy
resolution measured in several steps (MCP/SDD).

Ultimately operating TES with sub-eV energy
resolution. ,



