Radiochemistry #5 (Q & A) 2017.5.31
Questions & Answers

(1) Calculate the speed (relative to the speed of light) of an alpha ray with a kinetic
energy of 5 MeV. Do not use SI units such as kilogram for calculation, but use the
mass unit MeV/c>. EEITR/LF— 5 MeV D o #ROME 2 OE & ik L 78
ELTRMRER &, Fn 7T A7 EOEBRENR (SD 13D, HEDOBAIZIL
MeV/c* Zffi~CaE+ 52 L,

A. 5 MeV = (4000 MeV/c*)v* /2 . vfc=0.05

(2) Calculate the speed (relative to the speed of light) of a beta ray with a kinetic
energy of 1 MeV. The result calculated with the same formula used for (1) above is
not acceptable as it is. Not acceptable in what sense?  JEBIT R/L ¥ — | MeV D
BHRROMEZ R L L L7 & L CRHRE L, (1) LREOFHELT L &,
STERERDELND LB, MIRK ST Z &2 D0,

A. 1 MeV =(0.5MeV/c*)v*/2 coofe=2
The velocity of the beta ray is calculated to be larger than the speed of light,
which is not possible. Correct calculation should not use the Newtonian formula but

use the relativistic formula given in the slide copy. The correct answer is v/c = 0.94

(3) The mass stopping power does not depend very much on the material through
which charged particles penetrate. Calculate the thickness of paper (with a density of
0.8 g/cm’) needed to stop alpha rays with 5 MeV energy. Note that the range of
5-MeV alpha rays in the standard air is 3.6 cm.  E & FH [LBEITfw BRI 123 T 5
WEOFEIZHE Y X520, ZX/LF— 5MeV D a iz D DI MBI

(BEIX 08 g/em’ T°5) OEIZRD L, 72721, 5 MeV O o fROEHEZE
KPP CORFRIL 3.6cm TH D,

A.  The mass stopping power does not depend very much on the material.
Density of the air: 28.8 g/22.4L =129 x 10~ g/cm’
Density ratio between paper and air = 0.8 / ( 1.29 x 107 ) = 620
36cm/620=58 um Roughly 60 y m.



