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Particle-antiparticle colliders

LEP at CERN:;







Large Hadron Collider




protons




This.is a 27 km-partiCle accelerator where

protons travel at close to the speed of light
- .










Large Hadron Collider -
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Overall diameter : 14.60 m
Overall length : 21.60m
Magnetic field : 4 Tesla






The particle accelerators
and the huge detectors
are demanding
technological
breakthrough effort

as space research does
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Strange Charm Top
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Birth of a Neutron Star and Supernova Remnant

(not to scale)
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| neutron star
red giant ¢

Core Implosion —> Supernova Explosion —> Supernova Remnant













Credit: Adam Apollo
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Spaghettification!

To Black Hole
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Viaggi interstellafi?
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Protonterapia hadrotherah




GLI STRUMENTI DELLA RADIOTERAPIA CONVENZIONALE
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PROTON THERAPY TRADITIONAL X-RAY THERAPY

Protons enable larger doses - Smaller doses of radiation are used to reduce damage to
of radiation to be used to treat Tumor healthy tissue due to the inability to restrict

cancers while significantly reducing radiation pattern to cancerous tissue

damage to healthy tissue

Exit dose with
foes potential
Radiation to damage

healthy tissue
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Tecnica di
irraggiamento
sistema attivo

Depth 5 cm:
Proton 80 kel
Carban 150 Mellfu
Depth 25 cmi:
Pratan 108 Liahd
Carbon R0 Melin
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{Cortesia di Siemens Medical)






Conosciamo il CNAO







IL SISTEMA MAGNETICO

LA FORZA CRESCE CON L’AUMENTARE DELLA VELOCITA’
SINCRO-TRONE
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String theory

Open questions
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Einstein — | ultima lavagna







Cosa accade all'interno di un
buco nero?







SLAC Now and Tomorrow?




Accelerator on a Chip?




New acceleration technique

Particles get accelerated
Laser pulse creates a wave

In few cm electrons get accelerations as in present accelerators of hundred
meters



Laser-Plasma-Accelerator LC
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Toeamans & Erarev. Phueice Tadav iMarveh 2000)
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Medical diagnhosis

Mamography

monochromatic conventional mammographic
radiation 17 keV unit Mo/Mo 28 kVp

Fig. 3 — Confronto fra una mammografia monocromatica (sinistra) con una tradizionale
(destra).



X-Rays have opened the Ultra-Small World
X-FELs open the Ultra-Small and Ultra-Fast Worlds

Ultra-Small

Ultra-Fast
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IMPARA c: ieri

VIVI Oggl
SPERA per domani

NON SMETTERE
DI PORTI DOMANDE




Dai buchi neri
alladroterapia

Un viaggio nella Fisica Moderna

Catalina Oana Curceanu, nata in Transilvania (Brasov,
Romania), & Primo Ricercatore dell'lstituto Mazionale di
Fisica Nucleare, Laboratori Mazionali di Frascati. Dirige
un gruppo di ricercatori che lavorano nel campo della
fisica sperimentale adronica e nudeare, conducendo
esperimenti sia in [talia sia all'sstero, e coording vari
progetti europei. Ha organizzato varie conferenze
internazionali ed & autrice di pio di 200 pubblicazioni
scientifiche in riviste intemazionali. Swolge un‘intensa
attivita di formazione e dvulgazione scientifica e sorive
per vari giomnali e riviste italiane @ umene. Ha la
passione di splegare a tutti quanto sia bello e
affascinanta il mondo della scenza.
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FLAME:Frascati Laser for Acceleration and

Multidisciplinary Experiments

Laser of high power (> 100 TW), able to produce pulses of 6 J in 20 fs at 10 Hz

Laser FLAME

1)If FLAME beam is injected into a gas the electrons inside get highly
accelerated (new acceleration technique)

2)If FLAME beam is colliding head-on with an electron beam (SPARC) an
intense source of X rays is produced



Che fine fara’ I'Universo?

recollapsing critical coasting accelerating
universe universe universe universe

future

present







