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ABBREVIAtIOns

aaPM american association of Physicists in Medicine
ac attenuation correction; alternating current
acr american college of radiology
adc analogue to digital converter
adT admission, discharge, transfer
afoV axial field of view
alara as low as reasonably achievable
aNsTo australian Nuclear science and Technology organisation
aPd avalanche photodiode
ascii american standard code for information interchange

bed biological effective dose
bGo bismuth germanate
BMIPP β-methyl-p-iodophenylpentadecanoic acid
bMP bitmap
bss basic safety standards

cdr collimator–detector response
cdf cumulative density function
cerN european organization for Nuclear research
cf calibration factor
cfd constant fraction discriminator
cfoV central field of view
cie international commission on illumination
cluT colour lookup table
cMos complementary metal oxide semiconductor
cMs colour management system
cMyk cyan, magenta, yellow, key (black)
coTs commercial off the shelf
cpm counts per minute
cps counts per second
cr contrast ratio
crT cathode ray tube
cT computed tomography
cZT cadmium zinc telluride

dc direct current
dcT discrete cosine transform
ddl digital driving level
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ABBREVIATIONS

dib device independent bitmap
dicoM digital imaging and communications in Medicine
dMsa dimercaptosuccinic acid
dNa deoxyribonucleic acid
dpi dots per inch
dPM disintegrations per minute
drl diagnostic reference level
dsb double strand break
dTPa diethylenetriaminepentaacetic acid
dVh dose–volume histogram

eaNM european association of Nuclear Medicine
ebrT external beam radiotherapy
ecG electrocardiogram
edV end diastolic volume
eGf epidermal growth factor
eGs electron gamma shower
e–h electron–hole
eM expectation maximization
erPf effective renal plasma flow
esV end systolic volume

fbP filtered back projection
fda food and drug administration
fdG fluorodeoxyglucose
ffT fast fourier transform
fore final rebinning algorithm
foV field of view
fWhM full width at half maximum
fWTM full width at tenth maximum

Gfr glomerular filtration rate
Gif Graphics interchange format
GPu graphical processing unit
Gsdf grey scale standard display function
Gso gadolinium oxyorthosilicate

hMPao hexamethlypropyleneamine oxime
hPMT hybrid photomultiplier tube
hTMl hypertext Markup language
hu hounsfield unit
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ABBREVIATIONS

hVl half-value layer

icc international color consortium
icrP international commission on radiological Protection
icru international commission on radiation units and Measurements
iec international electrotechnical commission
ieee institute of electrical and electronics engineers
iPs in-plane switching
iQ image quality
iso international organization for standardization

Jfif JPeG file interchange format
JNd just noticeable difference
JPeG Joint Photographic experts Group

lcd liquid crystal display
leT linear energy transfer
lor line of response
lQ linear–quadratic
lr luminance ratio
ls least squares
lsf line spread function
lso lutetium oxyorthosilicate
luT lookup table
lZW lempel–Ziv–Welch

Maa macroaggregate of albumin
MaG3 mercaptoacetyltriglycine
MaP maximum a posteriori
McNP Monte carlo N-particle transport code
McP microchannel plate
MfP mean free path
MibG metaiodobenzylguanidine
Mibi methoxyisobutylisonitrile
MiP maximum intensity projection
Mird medical internal radiation dose
MleM maximum-likelihood expectation-maximization
Mr magnetic resonance
Mri magnetic resonance imaging
MrN medical record number
Mse mean square error 



726

ABBREVIATIONS

MTf modulation transfer function
MuGa multiple-gated acquisition
MWPc multiwire proportional chamber

Nea negative electron affinity
Necr noise equivalent count rate
NeMa National electrical Manufacturers association
NeT neuroendocrine tumour
NheJ non-homologous end joining
NisT National institute of standards and Technology
NPl National Physical laboratory
NTcP normal tissue complication probability
Nurbs non-uniform rational b-spline

oer oxygen enhancement ratio
oseM ordered-subsets expectation-maximization

Pacs picture archiving and communication system
Pah para-amino hippurate
Paho Pan american health organization
Pcs profile connection space
Pdf Portable document format
Pdr perceived dynamic range
PeT positron emission tomography
PMT photomultiplier tube
PoPoP para-phenylene-phenyloxazole
Psf point spread function
Psrf point source response function
PV plasma volume
PVe partial volume effect

Qa quality assurance
Qc quality control
QMs quality management system

raMdac random access memory digital to analogue converter
raMla row-action maximum-likelihood algorithm
rbe relative biological effectiveness
rc recovery coefficient
rGb red, green, blue
ris radiology information system
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ABBREVIATIONS

riT radioimmunotherapy
roi region of interest
rPo radiation protection officer
rPP radiation protection programme
rss real simple syndication

si international system of units
siPM silicon photomultiplier tube
sNr signal to noise ratio
sPecT single photon emission computed tomography
sPr scatter to primary ratio
ssb single strand break
suV standardized uptake value

TcP tumour conrol probability
Tdc time to digital converter
TeW triple energy window
Tiff Tagged image file format
Tof time of flight
TlG total lesion glycolysis
TVl tenth-value layer

ufoV useful field of view
uNscear united Nations scientific committee on the effects of atomic 

radiation 
uPs uninterruptable power supply
uTf unicode Transformation format

Who World health organization
Wls weighted least squares
WysiWyG what you see is what you get

XMl extensible Markup language
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sYMBOLs

Roman symbols

a year (unit of time)
a acceleration; area; specific activity
a�  time integrated activity coefficient
a ampere (si unit of current)
A atomic mass number
Å ångström (unit of distance: 1 Å = 10–10 m)
A�  cumulated activity
A activity

b barn (unit of cross-section)
bq becquerel (si unit of activity)

c speed of light
c capacity; coulomb (si unit of charge)
ºc degree celsius (unit of temperature)
C activity concentration; counts
cd luminous intensity: candela
ci curie (unit of activity: 1 ci = 3.7 × 1010 bq)

d day (unit of time)
d depth; distance
D dose; thickness
D�  dose rate
db decibel

e electron charge
E effective dose; electric field; energy
Eab absorbed energy
Eb binding energy
Ek kinetic energy
Etr transferred energy
Eg photopeak energy
E(τ) committed effective dose

abE  mean absorbed energy
trE  mean transferred energy

eV electronvolt
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SYMBOLS

f farad (si unit of capacitance)
F fano factor; force

G gravitational constant
Gy gray (si unit of dose)

h hour (unit of time)
h Planck’s constant
Hp personal dose equivalent
HT equivalent dose
HT(τ) committed equivalent dose
hz unit of frequency

I electric current; intensity

j current density
J joule (si unit of energy)

k kelvin (si unit of thermodynamic temperature)
K kerma
kg kilogram (si unit of mass)

l length
l litre (unit of volume)
L luminance

m metre (si unit of length)
m mass
ma atomic mass in atomic mass units u
me electron rest mass; positron rest mass
mn neutron rest mass
mp proton rest mass
M nuclear mass
mol amount of substance: mole

N newton (si unit of force)
N number of counts; number of neutrons in an atom
Na number of atoms
Na avogadro’s number
Nel number of electrons
Nph number of photons
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SYMBOLS

p momentum; probability
P power; pressure
Pa pascal (si unit of pressure)

Q disintegration energy; electric charge; perfusion; reaction energy

r correlation coefficient; radius
r roentgen (unit of exposure)
R counting rate; dose rate; radius; random coincidence count rate
Re fractional energy resolution 
R0 nuclear radius constant

s second (unit of time)
s septal thickness; sample standard deviation
scol collision stopping power
srad radiation stopping power
stot total stopping power
s2 sample variance
S absorbed dose rate per unit activity; sensitivity
sv sievert (unit of equivalent dose and unit of effective dose)

t time
T tesla (SI unit of magnetic field strength)
T temperature
T1/2 half-life

u atomic mass unit

V volt (unit of voltage)
V ventilation; voltage; volume

w width
wr radiation weighting factor
wT tissue weighting factor
W watt (si unit of power)
W mean energy to produce an information carrier; weight
x1/2 half-value layer
x1/10 tenth-value layer

x  mean free path
ex  experimental mean
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SYMBOLS

tx  true mean
X exposure

z specific energy
Z atomic number
Zeff effective atomic number

Greek symbols

α alpha particle
α linear radiosensitivity constant

β beta particle 
β quadratic radiosensitivity coefficient

γ gamma ray
Γ air kerma rate constant

ε0 electric constant (permittivity of vacuum)
εT total energy imparted by radiation to the tissue or organ
  mean energy imparted

η quantum efficiency; refractive index

κ pair production attenuation coefficient
aκ pair production atomic attenuation coefficient

λ radioactive decay constant; wavelength

μ linear attenuation coefficient; mobility of charged carriers
μab energy absorption coefficient
μm mass attenuation coefficient
μtr energy transfer coefficient
a μ  atomic attenuation coefficient
e μ  electronic attenuation coefficient
μ0 magnetic constant (permeability of vacuum)

ν photon frequency
e  electronic neutrino
e  electronic antineutrino
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SYMBOLS

ρ mass density

σ cross-section; standard deviation
σc Compton attenuation coefficient
σe experimental standard deviation
σef experimental fractional standard deviation
σf fractional standard deviation
σP percentage standard deviation
σr Rayleigh attenuation coefficient
aσr rayleigh atomic attenuation coefficient
aσc Compton atomic attenuation coefficient
eσc Compton electronic attenuation coefficient
σ2 variance

2
e  experimental variance

τ dead time; mean life
aτ  photoelectric atomic attenuation coefficient

υ velocity

ω angular frequency; fluorescence yield
Ω ohm (SI unit of electrical resistance); solid angle
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This handbook provides a comprehensive overview of the medical physics 
knowledge required in the fi eld of nuclear medicine. It is intended for teachers, 
students and residents involved in medical physics programmes. It will serve 
as a resource for interested readers from other disciplines, for example, 
nuclear medicine physicians, radiochemists and medical technologists, who 
would like to familiarize themselves with the basic concepts and practice of 
nuclear medicine physics. Physics is a vital aspect of nearly every area of 
nuclear medicine, including imaging instrumentation, image processing and 
reconstruction, data analysis, radionuclide production, radionuclide therapy, 
radiopharmacy, radiation protection and biology. The 20 chapters of this 
handbook include a broad coverage of topics relevant to nuclear medicine 
physics. The authors and reviewers were drawn from a variety of regions and 
were selected because of their knowledge, teaching experience and scientifi c 
acumen. This book was written to address an urgent need for a comprehensive, 
contemporary text on the physics of nuclear medicine and has been endorsed 
by several international and national organizations. It complements similar 
texts in radiation oncology physics and diagnostic radiology physics published 

by the IAEA.


