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* Any electrom
capable of prod
matter.

*Scope limited to X and gar
beta particles (electrons), ne:
nuclei.

* Important biologically since media
(e.g., ionized atom in DNA molecule m
altered, thereby causing cell death, or mu
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transferring
atoms of the

* Higher energy rac
penetrate further.

* Usually expressed in Ke
*1eV=1.6x10" Joules=1.6 x
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* Higher LET caus:
assigned a higher Q
* Example QF values: X, ga

alpha QF=20; thermal neutr
(>10 KeV) QF = 10; fission frag
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ALPHA PARTICLE




* Limited range :
* High LET (QF=20) cz
pairs/um in tissue);

* Easily shielded (e.g., pé , S
radiation hazard. '
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BETA PARTICLE
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several Ke

* Range approx

* Low LET (QF=1) cau
pairs/um in tissue);

* Primarily an internal hazar:
an external hazard to skin.
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*Free neutro
emission (electre
approx. 13 min;

 Range and LET are depe
(<10 KeV), "Thermal™ ne
(>10 KeV), QF=10.
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often as p:«
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#-Ray of Gamma Ray ejected photoelectron

iy E <05 MeV

Photoelectric Effect

(primarily low-energy photon)
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.ejected

#-Ray or Gamma Ray Comptan electron

-
scattered photon of
lower energy

0.5 < E <5 MeV
Compton Effect

(primatrily medium energy photon)

B



A-Ray or Gamma Ray

o - Negative electron

gamma-ray

Pair Production EsE
(high energy photon, 1.02 Me\)

B 0



Radioat

e Matter trans
states.

e Radioactive materials
spontaneously emit variot
ionizing particles (alpha anc
of ionizing radiation to become

* Radioisotopes are isotopes (same n
protons but different numbers of neutror
are radioactive.
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Foadium — alpha parucle + Kadon
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NEUTRON = PROTON + ELECTRON
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(Gas Ionization

ﬁ (Regions of Instrument Response)
Recombination Saturation of Proportionality Geiger-Meuller Continuous
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RADIOACTIVE SYMBOLS
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NFPA 704M LABEL  D.O.T. LABEL
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