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' ”"Imagme a
_circlethat
- contains aII _of
~human |
knowledge;
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~ Bythetime -
~you finish
- elementary

- school, you
Know
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- By the tlme \
- _fyou fInISh hlgh' ;
- school, you -

~ know
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'. -;}vado\ ILLusEra&a ai Lavorca d@i
T’ LCQTﬂO\EOT’@.&T R i "

.v "Wlth a
f"bachelors T
- degree, you
it -
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ffr wama&ora B e

1 A master s '
 degree "

e http://matt.might.net/articles/phdschoolinpictures/
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ﬂ"r wama&ore il

1 '"'"Readlng

tesearch” . .

- papers takes'
“you to the
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'..Gmdo\ li.tus&r&&a a& Lavorc;; c&et

: _Once you are

“atthe =

" boundary you
focus:
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~ for a few
- years:

.
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a "'And that dent .
- you've made IS D
- called a ' .

.
http://matt.might.net/articles/phdschoolinpictures/
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; Ofc course, the -
A

- differenttoyou
‘now: e

/2519 http://matt.might.net/articles/phdschoolinpictures/
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  Butdon%
~ forget the
f'rblgger plcture
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Ambiente
¥ Clima

Geofisica
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 Un lavoro ‘a.ov\ciamem%a{@ e
ffc;a» mdamf"’ffa"’""‘m"em&é (m) ut :.,Le

Rlcerca d| Rlcerca Appllcata
Base ';_{ o
Oggl parleremo d| f|S|ca delle partlcelle

elementari e delle sue applicazioni
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?&rh@eu& E;' Lemem%am

.é',zh,_ Wk

1 Puntlforml ‘ ch"e‘ non SI possono plu d|V|dere,4;" |

 2 Composte = che contengono altre partlce"e

t  Una partlcella puo sembrare puntn‘orme ma non
, 'esserlo quando la si “guarda” megllo e

b partlcelle che oggi riteniamo puntiformi
POSSONO In realta’ essere composte.
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Popalle S8 Un sacco contlene sabbla

~ l'altro peplte d'oro: come

- faccio a scegllere senza
toccarh’? e i
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Un sacco contlene sabbla
~ l'altro peplte d'oro: come

faccio a scegllere senza

toccarll’? ok

OSSERVO LA
' DEVIAZIONE
DEI
PROIETTILI,




Q”ﬂ@-‘”f ord, 1909

77';-’“Sparo aII atom'f:‘“‘ ando partlcelle o come pr0|ett|I| e
;'fosservo Ia Ioro dewazmne <

RUTHERFORD

i —» L’atomo contlene un
j:nucleo con carlca
~ positiva di raggio <10 m

11/25/19 -



elettrone
<10-%cm

nucleo

~10"%cm  protonel
neutrone
~10-13cm
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Mum‘A YwY

soviring neutring

Electron Muon
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La M o&e}# m Ord mocr m

Nucleo atomico
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The S'rundurd Model

Protone

Neutrone
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. Lo Mpgaigelle Farticelle
I\/Ieccamca classma (I Newton 1687) s
massa quantlta di materla 4&%

Meccamca relat|V|st|ca (A Emstem 1905)

08

massa = energia
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L.& M&ssa d@u@; ‘P&r?:w@ue

Per noi oggl Ia massa e una
proprieta intrinseca delle
particelle:

l massa = energia di una particella
a riposo




‘P&r&&iﬁu@. Al u,.v\

LEPTONS

fron Neulrino Muon Neutrino Tau Neutrino
Mass <0 ~0 j
Muon
105.7

QUARKS

>

Cham

11/25/19

certo

peso!
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L’n'ea du Mr. Huggs

'{.‘.Le partlcelle c' ‘f’e
'-mteraglscono con
‘il campo di nggs

',vengono raIIentate

Piu una particella “sente” il campo di
Higgs, maggiore € la sua massa

11/25/19
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L.am “p a ?’&rh«caﬂ.&

; |I camPO elet‘tr"fjff_;,v_, o campo d| nggs & uno
“unadirezione. . - .scalare B

(D
70

Il fotone & la ° prova” deI | La particella di Higgs ¢ la
campo elettromagnetico. “prova” del campo di Higgs.

11/25/19 28




hor.z.e. e IMEQT’Q&LOM&

L. 'L”e"pqrfic:'efl'l'.é‘?%i?f'f'f. ?fenq lnteraglscono tra mlte le forze |

e Quando appllchlamo una forza ad un oggeﬂo camblamo
- ilsuo stato di moto ~ o |

o M!—"Ofe la massqplu. facile sara’ “spo's'fqu,'o’,’ |
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STRONG (1=100)

.v

Q

tﬁ |



worz.a come. s&amboo di Fv&r&&eﬁe

e "”_‘”‘"-‘"’":’ff’“ﬁéfnenh d| materla sono dovute allo
scamblo dl altre pdrhcelle |boson| medlatorl < :

{ : ¢ Quesh bosonl sono come pqlle da baskei Iancmie ira .
e barcheﬂe ‘ :

31



- z BOSONS IS-'ONE THE PARTICLF.S MJ&DIATOR OF THE
| ““;t_;j-;.£Af< FORCE

T Predeﬂo nel 1960 per splegare | decadlmenh beia dl
Ferml Her T | ‘

ij ° La ieorla prevede la massa del
~ bosone Z attorno a 90 GeV e I
fisici del CERN nel 1980 |
costruirono il primo acceleratore
in grado di produrlo e rivelarlo




Msrﬁ:ave_ﬂj o-ﬂf a new Fww&de

) Lq Znon vive molto. 'ma si dlsmiegrq sublto in due
eleﬂrom che possono essere rlvelah s G

e Quando ' in realta’ nell’esperimento
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Msr:cwe.rfj owf a new Far&de.

.MISUI'ICImO Ie &'*é la: : del due eleﬂronl e
calcollamo Ia massq della Z Gt e

£ “" mx = 2E1E2(1 — cos@)

2 R'Pe'"qmo per gni (collisione) in cui vediamo due
eleﬂronl erlemplclmo un : Ly .

v
il
2z
W
>
ey
H#

X
X XX X

70 80 90 100 110 [GEV] k-

X
X




“T“hé Z basom mass reaams%ru&mn

V)
-
4
W
>
ey
4

70 80 90 100 110 [6EV]
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mass reconstruction

UA1 + UA2
Dm (e*e”)

m (W W)

|~
Ao
N
>
("]
o
-~
~N
E w
B
c
(]
>
2
E
©
N
=z
o

N
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Haw we use the Z bason ko dus{:@ve&r

H\.Q H‘*Sgg

‘sll.bosone’ ]"‘fcr‘i'-_-sér,ve: per cercare il




v Bt i AT g YR ; "" > 2 % A ', ; e (5t
4 ‘v:‘”’ ;' , - ; 7 i A " ";::.;. ':",’ “ ‘, , z 'I' y . . ‘, -,/ ". ' &
" . 2] cMs Experiment at the , N
~ | Datarecorded: 2015 6525 888GMT N N
_ .| Run/Event/LS; 73101 / 347 L

fE energla della mla sonda

-‘_CeIIuIa (d~10 5m) Iuce V|S|b|Ie E
e\ Eie o

Quark (d<10-18m): LHC E~10 TeV
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~_Angry Particles
L |dea d| asein’ __;f'naf,gaceleratore d|
Part_"-c\elle o o







o e e e TS vl ot v
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— Lungo 27 km
— Posto a 100m di profondita” sottoterra
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Data recorded: 2012-May-13 20:08:14.621490 GMT
RunEvent: 194108 / 564224000
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 B000° T

~ Lesperimento CMS € LHC

7 tonnelateti ol 88

| 15m

== & - 44
&gy .
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"Peso totale
: 15 ooo ;

lasme
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Mum‘A YwY

soviring neutring

Electron Muon
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s

|

I
Silicon
Tracker

S

Electromagnetic™

Calorimeter
Hadron
Calorimeter Superconducting
Solenoid Iron return yoke interspersed
with Muon chambers
Om 1m 2m 3m 4m 5m 6m 7m
L ] ] ] ] ] ] ]
Key:
Muon Electron Charged Hadron (e.g. Pion)

Neutral Hadron (e.g. Neutron) Photon
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Silicon ‘
Tracker

S

Electromagnetic™

Calorimeter
Hadron
Calorimeter Superconducting
Solenoid Iron return yoke interspersed
with Muon chambers
Om Tm 2m 3m 4m 5m 6m 7m
l ] ] ] ] ] ] ]
Key:
Muon Electron Charged Hadron (e.g. Pion)

Neutral Hadron (e.g. Neutron) Photon
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)

Silicon
Tracker

Electromagnetic™

IE°

Calorimeter
Hadron
Calorimeter Superconducting
Solenoid Iron return yoke interspersed
with Muon chambers
Om Tm 2m 3m 4m 5m 6m 7m
l ] ] ] ] ] ] ]
Key:
Muon Electron Charged Hadron (e.g. Pion)

Neutral Hadron (e.g. Neutron) Photon
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CMS Experiment at the LHC, CERN
Data recorded: 2012-May-13 20:08:14 621490 GMT
Run/Event: 194108 / 564224000

Higgs

11/25/19
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;ﬁ;f-‘-:;_;ParhceIIe
.‘%{?-.Canche
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CMS Experiment at the LHC, CERN
Data recorded: 2012-May-13 20:08:14 621490 GMT
RunvEvent: 194108 / 564224000
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a Snake!
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La Materia Oscura

'- ‘rotational uldcitv
(km/s) o
: i measured.

2004

50000 S 100000
distance from center (light years)

v(r) = /GM(r)/r
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* Un’ipotetica particella di materia oscura deve
avere le seguenti caratteristiche:

e glettricamente neutra

 stabile rispetto all’eta dell’'universo

* “fredda” (lenta)
277

@ 777
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