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What was that? Did you see that??
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> The human eye is a particle detector, capable of detecting photons of
certain energies.

> As a result of the Cherenkov effect, we can also detect other particles
with our eyes, but not without inflicting serious damage.

> Thus, we study the way particles interact with different materials such
that we can detect their existence by observing their effect on a certain

material.
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Photographic Plates

How it was achieved in the past?

Scintillator material



L& W : | , : : :
e vy - How it was achieved in the past?
. 7y b :':‘ S o . ~ )

..." > o .
£ we K. TN
*“5 . . -

¢

e » .

i S Wy .
I.‘V’IQI.' hmds g . .- 9 .
»
- e ..I
..2 S - -0,‘- . .. ..:...- o
¥ “0'.' . & .. -~
. B o ON . .

L)
:-:""':'
3

u
[
(8]
whd
)
c
o
=
=

@)
O
@)
O
@)
O
@)
@)
O
O
O
@)
@)

Magnetic field

Cloud Chambers Bubble Chambers









Neutral particles (e.g. neutrons, photons)
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15-feet bubble chamber, Fermilab
Source: Hermann Kolanoski & Norbert Wermes, Particle Detectors
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cathode

V Kolanoski, Wermes 2015




The Gaseous detector

e Other layouts exist:

o  Multiwire proportional chamk

darallel planar cathodes on
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Multiwire proportional chamber

Kolanoski, Wermes 2015
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Scintillation detector
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Nuclear Emulsion

It uses photographic plates coated with a thick layer of gelatine sensitive to
charged particles. When a particle passes through the emulsion, it creates a
visible track of silver grains that can be examined under a microscope
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Nuclear Emulsion

Nuclear emulsions have been used historically to discover particles like the pion.
They are valued for their high resolution.

Although they are less common now due to the advent of electronic detectors,
nuclear emulsions are still used in some experiments where high resolution is
critical, such as in studying rare interactions or in astroparticle physics.
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Why do we need more powerful particle detectors?

e Precision Measurements:

. o To make highly accurate measurements of particle properties and interactions

.-<.. e Technological Advancements

o To drive innovation and development in technology, benefiting both science and society .
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What new technologies could we use?

QUANTUM-ENHANCED PARTICLE DETECTOR

> Quantum Sensors
o Much better sensitivity for weak signals
o Smaller size but even better performance
o Accuracy of measurements
> Quantum entanglement
o Much higher sensitivity
o Enhanced resolution.
o More reliable




What new technologies co

> Quantum Computing for Data Analy5| _,_,/
o Fasterdata processing . A7

o Complex simulation
o Machine learning integration
> Graphene based detectorsi
o Higher cp’nductlwty
Better durability



What new technologies could we use?

> Adaptive Self Healing materials
o Longer operational life
o Reduced Maintenance time an
> Integrated Photonic Circui
o Transmitting signals faste
o Smallersizege 8
consumption




Thanks for watching
and hope you enjoyed!

> And let’s not forget the people
who helped us:
o Roxana Zus
o Sarah Zoechling
o Calin Alexa
o Elena Firu
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