Since proton and a-particle of energy 20 MeV are obviously non-relativistic we can use
formula (6.3) for the stopping power

4Q?*e*pAnZ | 2m, 3% c?

ST) = meAB2c2 t I

where I ~ 10Z eV, A=27 is atomic weighht, Z=13 atomic number, 4, = 6.02 x 10*

Avogadro number, p = 2.7-%; density of aluminum.

g
cm3

First, let us calculate % for a proton. Since Q = e in this case we have (in CGS

units)
4mQ%*e?p Ay _ 4retpAg _ 4(4.8)* x 10740 x 2.7 x 6.02 x 10% _ 139x10-85"9 _ O.825M€V
MeC? M2 9.11 x 10728 x 9 x 1020 cm cm

for the proton (1 erg ~ 6.24 x 10° MeV). Since for the 20 MeV proton 32 = 0.043 we get
for the stopping power

MeV Z 2m,3*c? MeV 13 1.02 x 10% x 0.043 MeV
ST) = 08250 = =7 08 % 0043 130 -

so the energy loss after Az = 0.001 cm of aluminum foil is

MeV

cm

S(T)Az = 53.7 x 107%™ = 53.7keV

Similarly, we get 160 keV for the a-particle.
NB: SI system is not convenient here since Eq (6.3) appears to be different (by (4meg)27?)



