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Building elements of atomic structure:
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The atomic and the mass number

Stability of the nucleus

Coulomb force: electrostatic repulsion between the positively charged protons

Nuclear force:  very strong attractive force

act only on short - range (104 m) E (MeV)
do not depend on the charge
.. P
The nucleons have definite energy levels (MeV scale) —_
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Quantized energy for the nucleus P
Binding energy:
'-’T oben
Total mass of 2 protons: 2.01456 amu . N
Total mass of 2 neutrons: ~ 2.01732 amu o — .
Total mass of nucleons: 4.03188 amu . @
Hucleons get within Muckeons pack-up
the short-ranie wad releate a photon . neutron
Mass of the He atom: 4. 00153 amu
4,He nucleus
H Mass defect (Am): 0.03035
Z atomic number A mass number ass defect (Am) amu
Binding energy of 4,He:  28.3 MeV
( AE=AmM*c?)
Nuclear binding energies of the different elements
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Isotopes:
number of protons is the same

C: C.

Mass Number = A

number of neutrons is different

Atomic Number » 36

Atomic Weight

C12’

6\ Atomic Number = Z

mass number —— atomic weight

The chemical properties are the same!!

Table of isotopes
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Table of isotopes
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Radioactive decays and particles

decay particles

a o particle = ;He nucleus
‘s S particle = electron

B B particle = positron

K — electron capture

characteristic X — ray photon

Isomeric transition

v — radiation (photon)




The o decay

Alpha
Particle

Am-241 Np-237

A A-4 4
XY+ a

The energy of the emitted
o particle is constant in the
case of a given nuclid:

line spectrum (MeV)

The B~ decay
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Kinetic energy T
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continuous spectrum

The A7 decay

A A +
XK=, Y+4+v

Examples:
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continuous spectrum

K — electron capture (inverse 3- decay)

? - K /\/\/\/\___, characteristic X-ray emission

P+ B >N+

Be-7 Li-7

Examples:
K+ B Ar +v
51, NG
wCr+ 4 >3V +v

123 - 123
s+ 8 > Te+y




The y decay
Prompt y decay
Original NMucleus
A ° aorp
S i - Photen Product Nucleus Excited State
v » . Exited state
Y -rays
He-3 Hea Product Nucleus
Stable
Ground State

There is no change of the number of protons and neutrons

Isomeric transition
Moy ®nTe 5% Te
42 43 43
66 hours 6 hours

opportunuty for separation
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Pair production <«— annihilation

positron
electron o

N\ =2 electron
°

positron

E,=m_c’+m_c’ m_c’+m.c*=2-E
e e e e p

| }

~ 1MeV ~ 0.5 MeV




