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Big bang perspectives
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(Non-Standard) experiments

CMS @ CERN




The Standard Model of Particle Physics

Discovered in: Mass: Generation:
1937 105.66 MeV Second

Discovered at: Charge: Spin:
Caltech & Harvard -1 1/2

Higgs boson About:
! The muon is a heavier version of the electron. It rains down on us
w Z as it is created in collisions of cosmic rays with the Earth’s
W z atmosphere. When it was discovered in 1937, a physicist asked,
boson ‘boson “Who ordered that?”
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Return to symmetry article



... and some humans

15:00 - 15:20: Welcome and introduction - Muography: from basics to a new world of images -
Jacques Marteau (Deputy director of IP2l, WP6 responsible)

15:20 - 15:30: Cosmic rays: from heaven to underground -
Amélie Cohu (PhD in IP2l) & Matias Tramontini (PhD in UNLP)

15:30 - 15:40: Interdisciplinarity at work: volcanology & risks assessment with muons -
Marina Rosas-Carbajal (Researcher in IPGP)

15:40 - 15:50: Because boring is not boring: an application of muography in civil engineering -
Antoine Chevalier (Member of PULSALYYS) E

15:50 - 16:00: Muons in the particles zoo -
Theodore Avgitas (REINFORCE post-doc in IP2I)

16:00 - 16:10: Q&A and wrap-up
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REINFORCE absorption
~— | Muography = tomography
scattering

The particles (muons) lose energy and are scattered
along their trajectories because of interactions with the
charges inside the medium (electrons & nuclei).

Data = muons flux
after the target
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8.8 REMEURGE Medical

Imaging techniques

zZ

2 known examples :

MRI

CT-scan
(Computed Tomography)

) -

Detector
- data measurement

Reconstruction
— Inverse problem




Eiiig REINFORCE Inverse problem

2 known examples :

MRI :
— Observable = proton density
— Mmeasurement = magnetic moment relaxation times

- sensitive for soft tissues details da

(9 observable
CT-scan :
— Observable = density m= A(f)
— measurement = X-ray absorption
- sensitive to dense parts (e.g. bones)

measurement

model Image$
< _/ 4
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REzeorch INfrostructures FOR Eitizens in Eurnpe

Processing chain : the probe(s) parents
e

Centaurus A

Interstellar medium
(1 proton/cm’)

Source

Earth’s atmosphere

Intergalactic medium (7x10%° protons/cm?)

(10 protons/cm?,
400 photons/cm?)

Air shower




Primary particle
(e.g. iron nucleus)

first interaction

oy T plondecays

olo
=g ]

pion-nucleus
interaction

wl

second interaction

Decay of neutral pions feeds em. shower component

Decay of charged pions (~30 GeV) feeds muonic component
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REINFORCE 4. Processing chain : the tracker
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Muography = p-ray imaging technique : absorption / scattering — sensitive to p (opacity)

Archaelogy

Industrial controls

Geosciences

Volcanology

Geology

Hydrology Pyramids

Atmosphere physics Tumulus

CR physics Anthropic structures
Ruins

Non invasive controls
Nuclear cycle production
Civil engineering

Tunnel boring machines
Prospection & mining

MUON SIGHT



Geosciences, Geotechnics, Archaelogy
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Ento du/Nord
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Muons @ Soufriere
5 + 1 detectors
around the dome
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Imaging & monitoring

L

M -] <1 g
oo TN O I o T ¥ N 4

Rocher Fendu
270 280 290

fa]

o
o o

o
o o

@ o -]
o o W

|9
e




REINFORGE

REsearch INfrastructures FOR Citizens in Europe

(¥)

www.reinforceeu.eu  company/reinforceeu @ReinforceEU




	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	Diapo 13
	Diapo 14
	Diapo 15
	Diapo 16
	Diapo 17
	Diapo 18
	Diapo 19
	Diapo 20

