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Foto: Andrea Littera 
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Solo la punta 
dell’iceberg 

PDG 2014: 
 Materia ordinaria 5% 
 Materia oscura 27% 
 Energia oscura 68% 
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Idee 
attorno alla 

fisica moderna 
e a quello che (ancora!) non sappiamo 7 
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Tra teoria ed esperimento 
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“Modello chimico”: tavola periodica 
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Modello Standard: una nuova tavola 
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Modello Standard: 130 anni di scoperte 
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Materia “ordinaria” 
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Mediatori delle forze 
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“solo” più pesante (?) 
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Il bosone di Higgs 
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Large Hadron Collider (LHC) 
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Fisica delle “alte” energie 

Ezanzara =  10-3 J = 6.25 × 1015 eV = 6.25 × 103 TeV  

mzanzara = 1 g  
vzanzara = 1 m/s  

LHC(2015): 
13 TeV 
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LHC 
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Giganti a 
caccia di 

tracce 

[https://xkcd.com
/702/] 
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Fotoni  

Elettroni  

Muoni  

Pioni  

Neutroni  



Il Modello Standard 
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Un’equazione 
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Un’equazione 
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Teorie efficaci e 
scale di energia 
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Modello Standard Cosmologico 
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WMAP, 2001-13 Planck, 2013 

Radiazione cosmica di fondo  
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Inflazione 
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Credits: Hitoshi Murayama 

Materia e Antimateria 
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Credits: Hitoshi Murayama 

Materia e Antimateria 
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Materia e Materia Oscura 
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Materia e Materia Oscura 
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Leonardo 
da Vinci 
(Royal 
library 
Windsor) 

Ostinatamente 
curiosi… 
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Approfondimenti Lezioni:  
D.Domenici (rivelatori) e G. Isidori (Modello Standard)  
(http://www.lnf.infn.it/edu/stagelnf/2014/masterclass/) 

Libri:  
“L’universo elegante” di B. Greene, Einaudi 
“La legge fisica” di R.P.Feynman, Adelphi 
“I primi tre minuti” di S. Weinberg, Mondadori. 
“La particella di Dio” di L.Lederman, Mondadori 
“Particelle familiari” di M. Delmastro, Laterza 

Asimmetrie, rivista semestrale dell’INFN 
(www.asimmetrie.it)  in particolare AS6 [acceleratori], AS7 
[antimateria], AS8 [bosone di Higgs], AS11 [simmetrie], 
AS14 [massa], AS16 [1964], AS18 [#NuovaFisica] 

TED talks (https://www.ted.com ) cercate B. Cox, B. Greene 

Supersymmetry:  
http://www.quantumdiaries.org/2014/03/14/the-standard-
model-a-beautiful-but-flawed-theory/ 
http://www.quantumdiaries.org/2014/03/19/supersymmetry-
a-tantalising-theory/ 
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INFN - LNF 
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Nascita INFN 

1951 
4 Sezioni universitarie 
Milano, Torino, Padova, e Roma 

1957 
Laboratori Nazionali di  

Frascati 
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D’Agostino 

Segrè 

Amaldi 

Rasetti 
Fermi 

Rossi 

Frascati 

INFN 
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Laboratori del Sud 
(Catania) 

19 Sezioni  
11 Gruppi collegati 

4 Laboratori 
Nazionali VIRGO-EGO  

European  
Gravitational  
Observatory 

Legnaro 

Gran Sasso 
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INFN 
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Back up 
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E = mc2: la pesantezza dei legami 
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Il bosone di Higgs 
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Il bosone di Higgs 
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Gravitational lensing 

52 - Barbara Sciascia (INFN/LNF) - 5 maggio 2015 - 

C
re

di
ts

: A
si

m
m

et
rie

 



Simmetrie discrete 
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Il bosone di Higgs 
(congettura di Brout Englert Higgs) 
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Modello Standard 
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Modello Standard 
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Modello Standard 
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Modello Standard 

esistano 

58 - Barbara Sciascia (INFN/LNF) - 5 maggio 2015 - 



Leo Lederman e il pallone invisibile 

59 - Barbara Sciascia (INFN/LNF) - 5 maggio 2015 - 



- Barbara Sciascia (INFN/LNF) - 5 maggio 2015 - 60 



Charm  
quark 

Up  
anti-quark 

D0 meson 

Materia e Antimateria 
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Charm  
anti-quark 

Up  
quark 

anti-D0 meson 

Materia e Antimateria 
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Gravità in azione 
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Teoria delle stringhe 
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Supersimmetria 
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