


1.3. Basic Principles of Nuclear Physics

Nucleus consists of:

Z protons with e+ charge

N neutrons with no charge.

A Mass number A=Z+N

protons & neutrons are bound

by strong force: R@10-13 m



Nomenclature and common units

Power Prefix Abbrev.

10-15 femto f

10-12 pico p

10-9 nano n

10-6 micro m

10-3 milli m

10-2 centi c

10-1 deci d

103 kilo k

106 mega M

109 giga G

1012 tera T

1015 peta P

Units: MKSA
Distance m

Mass Kg

Time seconds

Current Ampere

Charge Coulomb A.s

Velocity m/s

Acceleration m/s2

Force                   N ¹Kg.m/s2

Energy J ¹Kg.m2/s2

1eV = 1.6022x10-19 J

amF
dd

= Speed of light c = 2.998x108m/s å 3x108 m/s



The realm of atomic and nuclear physics

Nuclear physicsis the field of physicsthat studies the building blocks and interactions of atomic 

nuclei.

Atomic physics(or atom physics) is the field of physicsthat studies atoms as an isolated system of 

electronsand an atomic nucleus. It is primarily concerned with the arrangement of electrons around 

the nucleusand the processes by which these arrangements change.

http://en.wikipedia.org/wiki/Physics
http://en.wikipedia.org/wiki/Atomic_nuclei
http://en.wikipedia.org/wiki/Atomic_nuclei
http://en.wikipedia.org/wiki/Physics
http://en.wikipedia.org/wiki/Electron
http://en.wikipedia.org/wiki/Atomic_nuclei
http://en.wikipedia.org/wiki/Electron_configuration
http://en.wikipedia.org/wiki/Electron_configuration


The chart of the nuclides or Segre 

Chart





Stable vs. unstable nuclides

Known nuclides:~3760

Stable nuclides: 269

Radionuclides: ~3481

t1/2 > 1year : 144

primordial :26

A radionuclide is a atom that has an unstable 

nucleus (i.e. an excess of energy, characterized by 

an excess of protons or neutrons). It will decay (i.e. 

lose its excess energy) by emitting particles (alpha 

and beta decay) or photons (gamma rays or x-rays) 

to reach a stable configuration.





Isotope, Isobar, Isotone

hydrogen isotopes: Z=1

Isotopes: nuclei with Z=constant, N varies!

Isotones: nuclei with N=constant, Z varies!

Isobars: nuclei with A=constant, Z,N varies!

�Â Isotope

�Â Isobar

�Ã Isotone
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