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Dose (in any medium) and

Exposure (which is only defined in air)
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f-Factor table
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Table 8.1. )
f Factors for Water, Bone, and Muscle under Conditions of Charged Parlicle
Equilidrium
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Interaction of Charged Particle
with an Atom

Interaction of the E field of Sé-
the particle, with the E field Al
of the nucleus and

electrons.

Energy loss proportional to
e (charge)?

e 1/velocity

Charged particle deposits
energy
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Elastic Collisions: Elastic Collision

K.E. redistributed among particles, no K.E. lost g ,=E,+E,

Inelastic Collisions:
Inelastic Collision

K.E. lost to heat, 1onization, photons or
E,=E, + E; + heat

excitation
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Electron Beam Characteristics

Rules of Thumb S
~_|22MeV/4=55

1. Lose 2 MeV/em in water Cm

2. To get the 90% range, divide by 4
80%, divide energy by 3

3. Electrons deposit energy in a

continuum - skin dose is high ' ;  [Riscucelifaige =1 fcm

4. Moderate blocking has little effect
on beam El'emsstrahlung tail
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Heavy Charged Particle
Characteristics

Proton PDD
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1. Bragg Peak Distribution

2. Travel in straight lines
with little scatter

RELATIVE DOSE
o
©

3. Can manipulate Bragg
Peak with filters or
energy (spread out
peak).
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DEPTH N WATER (CM)
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Uncharged particles are highly penetrating compared to protons
Pass through matter until they contact a nucleus -
Elastic Scattering -
Produce recoil particles that are high LET
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Neutron PDD

14-16 MeV neutrons
have similar PDD to
CObalt, CCSil,lrrl \\ 2 ;‘eu'mn;eUpperCurveGLSMeV

Lower Curve 42.0 MeV _|

Require 60 MeV before
they are comparable to
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Depth in Unit Density Tissue/CM




