ELECTRON ENERGY LOSS

e STAR Time-Projection Chamber (TPC):
10% Methan / 90% Argon (2mbar above athm. pressure)
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Mass discrimination also possible by making RANGE measurements

See exercise n. 7 on range discrimination




Mass discrimination also possible by making RANGE measurements

Range in Water
I= 20.4eV Z=

18 p= 100 g/cm?
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Stopping power for protons in silicon
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Range for protons in silicon
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Stopping power for electrons in pl. scint

PLASTIC SCINTILLATOR (VINYLTOLUENE BASED)

Range (g/cm”)

E T T T TTTr T T Trrrm T T TTTTT T T TTTrT T T 1117y
2’_ —
g E|
0 _
10
2L i
10
10'4 —-2 1 | lllllll-] | | lllllll () 1 | lllllll l 1 Jlllllll 1 1 lllll: 3
10 10 10 10 10 10

Energy (MeV)

—— CSDA Range




o

et S i T e S =i

r T T T T e 1]
14
13
1z
| 411
Sml_e-.__ _Scale w'::_
3 =
a
OB 3 =
LI 2 ¥ EI
e 0.6k L3 5
'?;: o5} [
a galk Frotons s
=
o 0.3 I
£z
g0 Z
=L 15
L] L 3 1 1 L L
(i} 10 i a0 A &0 Gl il a0 50

Kinetic anergy [Mey)

Fig. 1.3 The range kinclic enerpy curves for PrOLods, m-mesons and g-mesons in
carbon. Equation (11,1} tells us thar 22 low energics the rate of enerey Inss is vitrying
inversely as the velociny squared and therefoee every increment in incidant EheTEy
Tequires @ disproporionate increase in FIMEE lox remove that incrense in encrgy; thus
for all particles the range incresees Faster than lmearly with the incident kinetic
toergy. In addition, Figure 10,2 chows that for the same Kinetic cnergy lighter
particles suffer less enerpy loss and therefore have erealer ranges. Thus the features of
this figure can be predicied from the properties of the stopping power.

the two particles. Light electrons of & given velocity have low momenum andd
are eagily scattered or badly suffer the effect of multiple scattering, hath of
which cause an increasing deviation from a straight track, and that means tha
the track length has a projection on the original electron direction which is
shorter or much shorter than the track length (see Fig. | 1.5} For a-particles of
the: same velocity, the momentum is much greater and the track suffers much
less deviation and the projected track length is in most cases only slichrly leee
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CURVA DI RANGE
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Curva di range sperimentale.



Bragg curve
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Figura 8: Grafico della curva di Bragg.



235 MeV Proton Bragg Curve

Loma Linda University Medical Center
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sSuitable for 1.5 cm diameter tumor.
sSkin dose ~30% of maximum dose.

Coutrakon et al, Med. Phys.1991. 18:1093-1099.



Mulliple scattering RMS beam size [cm]
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