
Advance Medical Physics



BASIC	
  PHYSICS



The	
  Atom

• Individual	
  Entities
• Makes	
  the	
  elements	
  different	
  from	
  each	
  other
• Originally	
  thought	
  to	
  be	
  the	
  smallest	
  and	
  
indivisible	
  particle,	
  but	
  …	
  ..
– Radius	
  is	
  approximately	
  10	
  -­‐10	
  m

• Small	
  Central	
  Core	
  – nucleus	
  
– Radius	
  approximately	
  10	
  -­‐15	
  m



The	
  Nucleus

• Contain	
  two	
  fundamental	
  particles
• Positively	
  charged	
  protons	
  and	
  neutral	
  
neutrons

𝑋"#
A	
  is	
  the	
  mass	
  number,	
  denoting	
  the	
  number	
  of	
  protons,	
  Z	
  is	
  the	
  atomic	
  
number



A plot	
  of	
  neutrons	
  versus	
  protons	
  in	
  stable	
  nuclei	
  













Nuclear	
  Transformation

• Radioactivity
• Decay	
  Constant
• Activity
• The	
  Half	
  Life	
  and	
  the	
  mean	
  life
• Radioactive	
  Series
• Radioactive	
  equilibrium
• Modes	
  of	
  Radioactive	
  Decay
• Solve	
  Example	
  1,2	
  3,	
  FM	
  Khan	
  Ch #	
  2





Nuclear	
  Reactions

• The	
  Alpha,	
  p	
  Reaction
• The	
  alpha,	
  n	
  reaction
• Proton	
  	
  Bombardment
• Deuteron	
  Bombardment
• Neutron	
  Bombardment
• Photodisintegration
• Fission
• Fusion









Clinical	
  Radiation	
  Generators
• Up to about 1950, most of the external beam
radiotherapy was carried out with x-­‐rays gene-­‐
rated at voltages up to 300 kVp. Subsequent
development of higher-­‐energy machines and the
increasing popularity of the cobalt-­‐60 units in the
1950s and the 1960s resulted in a gradual demise
of the conventional kilovoltage machines.
However, these machines have not completely
disappeared. Even in the present era of the
megavoltage beams, there is still some use for the
lower-­‐energy beams, especially in the treatment of
superficial skin lesions.



Grenz-­‐Ray	
  Therapy 20	
  kV

Contact	
  Therapy 40	
  to	
  50	
  kV

Superficial	
  Therapy 50	
  to	
  150	
  kV

Orthovoltage	
  Therapy	
  
or	
  Deep	
  Therapy

150	
  to	
  500	
  kV

Supervoltage	
  Therapy 500	
  to	
  1000	
  kV

Mega	
  Voltage	
  
Therapy

Greater	
  than	
  1	
  MV





Linear	
  Accelerators










