(Home Work lecture 5)
Examples 1: Gamma photon emitted from the cesium source **’Cs, has energy
0.662 MeV, 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?
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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 eV = 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

MeV; Calculate the kinetic energy of the outgoing electron?
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Answer:
ho- ho
vo= ho
1+ 5 (L—Ccos®)
m,C
ho — 1.173

1+ 1173 (1—co0s90)
0.511

ho =0.355 M 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 =1173 eV -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?
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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; )waer= 0.0706 cm™
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I=80%lo |=280/100 lo
| =0.81,

08 10 — Ioe—0.0706x

Ln 0.8 =-0.0706 x X =-Ln0.8/0.0706
X =3.16 cm




