(Home works lecture 2)

Q2: Calculate the activity of **'Cs after: (a) 2 years, (b) 15 years, (c) 30
years; if its activity at production was (10 uCi) and the half — life of
B37Cs is (30 years)?

A, =10 pCi (Activity at production)
t1 /2 =30 Yy

(Activity att) A=A4,e

0.693 _ 0.693
t1/2 30 y

A= =0.0231y"

(@) (Att=2y) A=10uCixe 20BY1x2¥=9 5,Cj
(b) (Att=15y) A=10pCix e 20B¥Y1*BY=7,(j
(©) (Att=30y) A=10uCixe 20BLYT30V=5,,cj

Q3: Radioactive element was produced at 8 — 1 — 2020 with
radioactivity 5 mci half-life of this source is 5.6 y. calculate its activity
on today's date?

A, =5 mCi (Activity at production)
t1/2 =56 Yy

_0.693 _ 0.693

A =
t 5.6 y X365.25
1/, y

= 0.00034 day™

t=(26—-2-2024) - (5-1-2020) =21 day + 1 month + 4 year
t=21day +1 x 30 day + 4 x 365.25 = 1512 day
A=A,e M

A= 5 mCi x e -0.00034day-1x1512day = 5 m(ij x 0.59 = 2.9 mCi



(Home Work lecture 4)
Examples 1: Gamma photon emitted from the cesium source **'Cs, has energy

0.662 neV, and was absorbed with the electron in the ground level of the hydrogen
atom by the photoelectric interaction. Hydrogen binding energy 13.6 eV, calculate
the kinetic energy of the electron?

G2 s o) BLA o N (g gaall B (g SIS ga Cunaial (0.662pev 4Bl g 1T Cs a i seall Jhiaa (e Caaiall LalS (1558
¢ oadall ¢y g AN A jat) ABUal) aual 13.6 €V ¢ o) Jay A8l Lui guda g 4 S Mo Lis

Answer:
hv == EB + EK

Where: hv = Energy of incident photon.

Ep = Binding energy of electron.

Ex = Kinetic energy of electron.

Ex = hv — Ep Ex=0.662 x 10°eV — 13.6 ¢ V= 661986.4 ¢V = 0.6619 p eV

Example 2: Calculate the energy, frequency and wavelength of the scattered
photons at an angle ® = 90" when the energy of the incident photons is 1.173 peV;

Calculate the kinetic energy of the outgoing electron?

1.173 p eV Addlud) cligh gl dBUa 4S5 Ladie @ = 90 49l B Ualiucall Ciligh gdll a gall Jghall g 33 1) g 48Ul o)
€ uakall ¢y g S 48 jad) ABUal) Cuial o

Answer:
ho- ho
v ho
1+ 5 (L—cos®)
m,C
ho — 1.173
~ 1173

1+>"—(1-c0s90)
0.511

ho=0.355p eV =0.355 x 10°x 1.6 x 10™ = 0.568 x10 ** J

E = ho 0.568 x10 ¥ J=6.6x10*JSx v~ + » =0.0856 x 10** sec




C=L"%xv A =C/ov A =3x10*ms?/0.0856 x 10* sec™? =35.04 x 10 m
hw=hv"4+Ex Egx=hv-hv™ «Ex =1173neV-0.355p1eV=0.818 peV

Example 3: Calculate the kinetic energy of the positron resulting from the pair

production interaction when the energy of the incident photon is 2.022 peV?

€2.022 p eV ki) 5 5dl) A8 ¢y 55 Ladie gz 53 U1 Jo Ul (e gl g 5 sl A pad) ABUal) Guaa)

hv =m, _C*+m,,C*+Ex,_ + Eg,

hv=2m,C?>+2E, 2022=2x0511+2E,
2Ek:1 :‘ERZO.SHGV
Example 4: Calculate the thickness of the water layer that reduces the number of

photons to 80% of its original number? Where (1, Jwaer= 0.0706 cm?/g;p = 1g/cm®

( U waer= 0.0706 Cm2/g dua gi“m L e 80% <l g 68l aae I8 g:m slal) diah dow Guual
¢ _ 3
' p=1g/cm

[ =1,e "

U =l p =Wy *xp M =0.0706 cm?/g x 1g/cm®=0.0706 cm™
1=0.81,

081, = 106—0.0706x

Ln 0.8 =-0.0706 x

X =3.16 cm




