Interazioni di fotoni ed
elettroni

M. Sozzi Lab. Fisica Interaz. Fondamentali



. . . o2 |58 |5 B =
Int loni di B2 1385, (248 B | 3| .:
erazio s|528|3=|55 Ef5| E £ =
. LlpE|FL|lsas| S8 = ¥ (0
s 1g 17 1g Tg T10 141 T92 T43 T14 T45 T4 147 148 |
fOTonl (1) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 Hz
Low frequency High frequency
Long wavelength Short wavelength
Low quanturm energy High quanturm enargy
The interaction § X-ray X-ray
of radiation with [%-ays 1onization ionization
Complon
f— Longear
[Photoionization | wavelength
. X-ray
OIREaSon itraviolet R Electron
energy | l Y N
Large number of ' :Isvalmangas.
available energy Visible ’
states, strongly _EJ\/\
absorbed. oz
T Infrarad Molecular
N vibration
Maolecular
Small number of Mi _
available states, Lo (2_'} rolation
almost transparent. and torsion

M. Sozzi Lab. Fisica Interaz. Fondamentali



Interazioni di fotoni (2)
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Interazioni di fotoni (3)

1

=
ot

L]

0.01 ‘\'

absorption coefficient, m* lr.g_l

]
% Lota
\\'m | | | _absorption
_)ifr c-:-mlpt-:-n o ——
il ] i J -H
0001 I absorption -
= g 2 Y
,c"’ i "
\ photoelectric /| pair B
eTfock / production | |3
00001 | | ! | |
001 0.1 1 10 100

photon energy, MeV

M. Sozzi Lab. Fisica Interaz. Fondamentali



Interazioni di fotoni (4)
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Effetto fotoelettrico (1)
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Effetto fotoelettrico (2)
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Funzione di lavoro
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Effetto fotoelettrico (3)
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Effetto Compton (1)
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Photon energy (Mev)

Effetto Compton (2)
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Produzione di coppie
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Reazioni foto-nucleari
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Bremsstrahlung (1) bremsstrahtung
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Lunghezza di radiazione
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Bremsstrahlung (2)
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Perdita di energia di elettroni
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Sciami elettromagnetici (1)
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Energy deposit per cm (%)

Sciami elettromagnetici (2)
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Average shower fraction contained (%)
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Sciami elettromagnetici (4)
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Calorimetri elettromagnetici

Technology (Experiment) Depth Energy resolution Date
Nal(T1) (Crystal Ball) 20Xy  2.7%/E!/4 1983
BiyGezO12 (BGO) (L3) 22Xy 2%/VE & 0.7% 1993
Csl (KTeV) 27X 2% /VE & 0.45% 1996
CsI(T1) (BaBar) 16-18Xy 2.3%/EY4 ¢ 1.4% 1999
Cel(T1) (BELLE) 16Xy L.7% for Ey = 3.5 GeV 1993
PHWO, (PWO) (CMS) 25X 3%/vVE ¢ 0.5% & 0.2/E 1997
Lead glass (OPAL) 205X0 5%/VE 1990
Liquid Kr (NA48) 27Xy 3.2% /E® 0.42% 4 0.09/ E 1998
Scintillator /depleted U 20-30Xg 18%/+E 1958
(ZEUS)
Scintillator /Ph (CDF) 18Xy 13.5%/VE 1988
Scintillator fiber/Pb 15X 5.7%/VE & 0.6% 1995

spaghetti (KLOE)
Liquid Ar/Pb (NA31) 27Xy  7.5%/VE ©05% 4 0.1/E 1988
Liquid Ar/Pb (SLD) 21X,  8%/VvE 1903
Liquid Ar/Pb (H1) 20-30X, 12%/VE & 1% 1908
Liquid Ar/depl. U (D@) 205X, 16%/vE & 0.3% ©03/E 1993
Liguid Ar/Pb accordion 25X 10% /+vE & 0.4% ¢ 0.3 JE 1996
(ATLAS) (E in GeV)
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Calorimetri a vetro al piombo (OPAL)
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Calorimetro a LAr (ATLAS)

Sciame elettromagnetico + camera a ionizzazione (campionamento)
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Calorimetro a LKr (NA48)

Sciame elettromagnetico +
camera a ionizzazione (omogeneo)
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Number of nuclei (arbitrary units)
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Calorimetri adronici

© Wigmans
lLead [Tron
Tonization by pions 19% 21%
Tonization by protons 37% 353%
Total ionization 56%  T4%
Nuclear binding energy loss 32% 16%
Target recoil 2% 5%
Total invisible energy 349% 21%
0.1 0.3 0.5 Kinetic energy evaporation neutrons 10% 5%
T T T I 1
Elp Number of charged pions 0.77 1.4
4k T q Number of protons 35 8
Number of cascade neutrons 54 5
i Number of evaporation neutrons 31.5 5
Total number of neutrons 389 14
Neutrons/protons 10.5/1 1.3/1

Per 1 GeV di energia non-EM depositata

Events (x 10%)
(]
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Perdita di energia di muoni
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