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a
abdomen dose    109, 388
absolute risk    630 ff.
absorbed dose    78, 645

neutrons    371 –
point source approximation    565 –

absorbed fraction    110, 412, 583
absorption

biological systems    278, 575 –
HATM (blood)    617 f. –
ICRP    590, 613 ff. –
laser radiation    303 –
tissues    545 –
tritium    88 –

accelerators    237–272, 510
activation    655 –
beam containment    257 –
physics    48 –
radiation    516 ff. –
universities    97 –

accessible emission limit (AEL)    289
accuracy of instrument response    325
acoustic waves    283
actinides    123, 211
actinon    202
activated charcoal    475
activation    644

accelerator/reactors    655 –
air    252 –
components    162 –
hadronic cascade    247 –
production equations    656 –
soil    252 –
sources    158, 573 –
water    251 –

activation equation    162

activation products
ALARA associated with fusion  –
confi nement methods    102
effl uents    171 –
fusion energy research    99 –
ITER    101 –
power reactors    161, 165 –

active safety systems    158
activity    562, 644

constant intake    478 –
counting samples    92 –
fuel cycle    142 –
Kr-88    194, 470 –
plutonium    144 –
ponds/surfaces accumulation    208 –
Rb-88    194, 468 –
single-compartment model    579 –

activity balance relationship    164
activity median aerodynamic diameter 

(AMAD)    588
acute exposures    33, 108, 141, 358 f., 579, 

607 f., 628
acute radiation syndrome    134
additive risk model    360
Adler’s relationship    244
aerosol inhalation    588
age determination, C-14 method    311
age-specifi c cancer risk    631
agricultural/environmental research    93, 214
air

gamma doses    211 –
kerma    64, 80 –
monitoring    143 –
residual radioactivity    251 –
samples    142 –
samplers    10 –

* This index was developed by Wiley-VCH with limited author input.
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supply systems    90, 100 –
see also activation, derived air 
concentrations

air ionization chamber    12
airborne hazards    87 ff.
airborne radioactivity    390
Al-28 decay    500
ALARA    170

associated with fusion confi nement  –
methods    102
collective doses    185 –
muon colliders    250 –
plasma-confi nement    102 –
reactor accidents    180 –
spent-fuel pool    190 –

alarm setpoint    190
algebraic equations    661
alignment error    257
alimentary tract    618
alpha activity    321
alpha contamination    106, 143
alpha decay, U/Th series    121, 202 f.
alpha emitters    53 f., 579
alpha energy    11, 120
alpha particles    595

hadronic cascade    247 –
radiation weighting factors    602 –

alpha track detectors    475
alternate MIRD equation    584
aluminum    20
alveolar–interstitial region    612
Am-241 data    106, 410, 677
American Conference of Government 

Industrial Hygienists (ACGIH)    284
American National Standard for Dosimetry 

(ANSI)    13
antennas    525 –
microwave radiation    552 –
Z136.1-2007    284–302, 527–542 –

anatomical model    577
angiography    75
annual doses    217 f., 358
annual effective dose equivalent    201
annual equivalent dose    609
annual exposure    459
annual gamma air dose    217
annual limit on intake (ALI)    7, 444, 473, 

639
Cs-137/Ba-137m    351 –
uranium cycle    127 –

annual meteorological conditions    207
annual neutrino effective dose    248
annual occupational organ equivalent limit    

600

annual organ dose
ground surface    220 –
ingestion    221 –
inhalation    221 –

annual public dose    96
annual skin dose    219 f.
annual total body dose equivalent    218 f.
antennas    275, 523 f.
anticipated fusion facility structural 

materials    99
antihadron probes    56
antineutrino exposures    315
antiparticles    238, 245
aperture    276, 286, 556
aquatic foods    213
Ar-41 data    96, 674
area radiation monitor (ARM)    190
argon laser    282, 532, 541 ff.
atmospheric dispersion    138 ff., 179, 193, 

667
atmospheric spallation    673
atmospheric stability    138
atmospheric transport    477
atomic bomb fallout    485
atomic vapor laser isotope separation 

(AVLIS)    130, 147
attenuation    341, 505, 644

biological systems    278 –
brachytherapy    57 –
equations    565–572, 663 –
lead    181 –
leakage    63 –
medical accelerators    48 –
neutrons    440 –
shielding    255, 570 –
Tc-99m gammas    75 –
X-ray beams    51 –

Au-197    114, 423
average absorbed dose    596
average airborne concentration    472
average number of working level months 

(AWLM)    205
average power density    276
average power MPE    534

b
Ba-137m data    27, 348
background counting    318
background radiation    273, 485
barium contrast materials    51
barriers    60 ff.
basal cell layer    359
basic solutions    89
basic source geometries    565–572
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basics    639–652
Be-7 data    251, 673
beam attenuation    293

see also attenuation
beam current    258, 268
beam dump confi guration    510
beam leakage    97
beam restriction device    58
beam therapy    47
beam tubes    95
beam-path control    245
BEIR risk models    34 f., 207, 627–638
bending magnets    243
Bergonie–Tribondeau law    30
beryllium refl ectors    96
beta doses    325

effl uents    211 –
noble gas releases    218 –
uranium    121 –

beta radiation    53 f., 511
AVLIS    131 –
fuel cycle    119 –
fusion energy research    99 –
hadronic cascade    247 –
MIRD schema    582 –
shielding    422 –
single-compartment model    579 –
U/Th series    202 f. –
uranium    121 –
waste    133 –

beta–gamma survey instrument    12
betatrons    519
BF3 proportional counter    505
Bi-214    11, 324, 676
binary proton reactions    240
bioaccumulation factor    498
bioassay counting    110
biokinetic model    618
biological damage

antennas    279 –
cells    586 –
eyes    169, 284, 297 –
forebrain    110 –
ionizing radiation    29, 33 –
laser radiation    282 f., 301 f., 532 –
medical accelerators    48 –
neutrons    370 –
radium    47 –
risk models    627 ff. –
skin    284, 297 –
triated water    29 –

biological half-life    491
biological waste treatment    175
blackbody radiation    273, 531

blanket shield    100
blasting    174
blistering    471
blowdown monitors    177, 192
boiling-water reactors (BWRs)    158, 163, 

231
bone marrow    48
borated concrete    101
boron    137
boron neutron capture therapy (BNCT)    50
bounding neutrino effective dose    248
brachytherapy    47, 53, 57, 71
brain tumors    50
braking radiation    240
breath analysis    88
breathing rate    25

fuel cycle    151 –
radon    476 –
reference man model    369 –

bremsstrahlung    386, 502, 511
accelerators    237–244, 519 –
gaseous effl uent    216 –

bronchial region    612
buildup factors    341, 570
burial, radioactive waste    173

c
C-11 data    251, 503 ff., 673
C-14    674

age determination    311 –
biomedical tracers    88 –
decay modes    20 –
dose factors    330 –
effl uents    171 –
glucose compound labeling    72 –
uptake    88 –

cadmium    137
calculus, internal dosimetry    670
cancer    28

BEIR VII report    34 –
ICRP    594, 601 –
internal dosimetry    585 –
radiotherapy    48 –
radon    204, 209 –
risk models    355, 627–638 –
UV light exposure    551 –

capture gamma sources    575
capture therapy    50
carbon dating    4
carbon dioxide

blasting    174 –
lasers    555 –
total committed effective dose equivalent     –
379
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catalytic extraction    175
cataract formation    30
cell survival curves    31
cellulose fi lters    320
centrifuge    125, 127 ff.
cephalocaudal orientation    73
CERN shielding    256
Cf-252 data    88 f., 677
chain reactions    133
characteristics

electromagnetic waves    274 –
laser radiation    282 –
radionuclides    673 ff. –

charcoal fi lters    103, 324
chemical compounds    53, 127
chemical fuel cycle form    141
chemical processing

radioactive waste    132 –
uranium ore    124 f. –

chemical toxicity    124, 141
chest image room shielding    79
chromosome aberrations    38, 370
chronic exposure

fuel cycle    141 –
laser radiation    283 –
university health physics    107 –
uranium cycle    127 –

circular muon collider    248
cladding failures    95 f., 163
class W compounds    127
cleanup    391
clearance functions    670
clearance half-times    589
closed fuel cycles    211
closed window beta/gamma measurements    

325
cloud model, semi-infi nite    178, 216
CO2 laser    532
Co-56    256
Co-58    675

accelerator shielding    256 –
DACs    196 –
outages    176 –

Co-60    675
accelerator shielding    256 –
activity    372, 413 –
DACs    196 –
decay modes    20 –
demineralizer    455 –
dose factor    183, 330, 369 –
exposure    89 –
half-life    39 –
intake    473 –
irradiation sterilizers    21 –

neutron activation    459 –
outages    176 –
primary coolant    181 ff. –
radiation damage    88 –
teletherapy    53 –

Code of Federal Regulations (CFR)    289, 533
10 CFR 20    120, 578 –
10 CFR 50    211 –
10 CFR 835    120, 578 –
42 CFR 81    637 –
42 CFR 82    637 –
42 CFR 83    637 –

collective doses    159, 604
colon transfer coeffi cients    619
committed dose equivalent (CDE)    26, 639

50 years    646 –
I-125    427 f. –
ICRP    587 –
radon    205 –

committed effective dose    367
committed effective dose equivalent (CEDE)    

26, 344, 348, 367, 391
brachytherapy    58 –
Co-60 inhalation    372 –
ICRP    597 –
radon    208 –
risk models    639, 645 –
Ru-106    490 –

compaction    173
compartment fractions    589
components replacement    99
Compton scattering    314, 369, 501
computed tomography    52
concrete

accelerators    268 f. –
attenuation    71, 376 –
chest image room    80 –
fuel cycle    137 –
gamma rays    340 –
initial fusion power facility    101 –
shielding    19 ff., 255, 503 –
X-rays    61 –

condenser air ejector    177
conductivity    278
confi nement    100 ff.
constitutive equations    648
constraints, ICRP    599
contact dose rates    95
containment building    100, 161, 466
contamination

control    171, 390 –
environmental    224, 482 –
fuel cycle    138 –
hospitals    399 –
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power reactors    161, 164 –
skin    458 –
hot particle    183 –

continuous air monitor (CAM)    143
continuous samples    475
continuous wave emitters    274
continuous wave lasers    291 ff., 541
contrast diagnostic materials    51
conversion factor

counting samples    92 –
internal dosimetry    577 –
muon colliders    249 –
radon    205 –

coolant systems    96 ff., 157, 161, 176
cornea    283, 532, 555
correction factors    299, 533
corrosion products    176 f.
cosmic radiation    230, 485, 673
Coulomb barrier    240, 244
count rate    622
counting effi ciency    91
counting room    9
cow’s milk pathway    488
critical energy    243
critical mass    135
criticality

fuel cycle    133, 138 –
point source    441 –

cross-wind distance    138
Cs-137    348, 676

brachytherapy    377 –
closed fuel cycles    211 –
decay scheme    26 f. –
dose factors    330 –
gamma rays    408 –
gynecological implants    71 –
intake    448 –
release    497 –

Cu-64    256
cumulated activity    582
cycle time    259
cyclotrons    53, 237, 519

d
D2O systems    96
damage

eyes    169 –
food irradiation    89 –
forebrain    110 –
fuel    177 –
laser radiation    282 f., 301 f. –
materials    94, 101 f., 178 –
triated water    29 –
see also biological damage, material damage

daughter radioisotopes    5
DCF    436
D–D fusion process    102
death

BEIR V    34 –
collective dose    604 –
IRCP    594 –
radon    207 f., 229 –

decay equations    663
decay modes    20, 573

active    352 –
Cs-137    27 –
low-energy elementary particles    238 –
Mo-99    4 –
U/Th series    202 f. –

decay products    119, 142
decontamination    172
decontamination agents    472
decontamination blasting    174
decontamination technologies    173
decontamination/decommissioning (D&D)    

336
deep dose equivalent (DDE)    344, 447
demineralizer    161, 655 f.

Co-60    455 –
power reactors    161 –
pressurized water reactor    181 –
production equations    657 –
radioactive waste    173 –

Department of Energy (DOE)    120, 448
Department of Health and Human Services 

(HHS)    28
deposition pathways    488, 578 f.
depth dose profi les    49, 546
derivatives    671
derived air concentration (DAC)    639, 646

Co intake    474 –
Cs-137/Ba-137m    351 –
exposure time    430 –
IRCP-26    587 –
power reactors    196 –

desquamation    358, 471
detectors    103, 331 ff.

accelerators    259 –
fuel cycle    142 –
research reactors    103 –

deterministic effects    604
detriment, ICRP    594
deuterium    99 f.
deuteron acceleration    518
dewatering    175
diabetics liver metabolism    72
diagnostic exposure    344
diagnostic nuclear medicine    51
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diagnostic protocols    79
diffuse refl ections    286 f., 290
diffusion cascade    125
dioctylphthalate    91
diodes    280 f.
dipoles    280 f.
direct doses    400
direct exposure    161, 296 ff.
discharge parameters    494
disk source approximation    462, 568

doses    645 –
power reactors    157, 163 –
primary system decontamination    189 –

dispersion    647
gas    138 ff. –
particulates    138 ff. –
radon    208 –

disposal methods    228, 443
dissociation, UF6    130
divergence    48, 286
door interlocks    293
dose calculations    592, 618, 621
dose constraint    605 ff.
dose conversion factors    345

I-125    115 –
neutrons    505 –

dose equivalent    339, 377
accelerators    244, 258 –
aquatic foods    213 ff. –
potable water    212 –

dose factors    330, 645
point source    182 –
see also gamma constant

dose fractionation sequences    359
dose limits    31, 607

effl uent pathways    211 –
ICRP    600 –

dose rate
equations    179, 398 –
point source approximation    565 –
power reactors    163 –

dose rate conversion factor (DRCF)    179
dose rate effectiveness factor    604, 634
dose response relationships    630 ff.
doses    644

atmospherically released radionuclides     –
220
constraints    605 ff. –
deposition    6, 55 –
effl uents    212, 216 –
environmentals    201 –
risk models    630 –
therapeutic    53 –

dosimeter confi gurations    365

dosimetry    645 ff.
gastrointestinal tract model    591 –
ICRP    613, 618 –
X-ray diffraction    97 –

doubling dose    635
drilling and spalling decontamination 

technique    175
dry application ice    175
dry desquamation    471
D–T fusion process    102
duty cycles    548
duty factor    644

accelerators    259 –
nonionizing radiation    274 –

e
ear’s hot particles dose    169
effective dose    367, 604, 646

ICRP    596, 609 –
muon colliders    248 –
therapy patients    69 –
university health physics    110 –

effective half-life    647
effective release    451, 492
effective removal rate    647
effi ciency calculations    403
effl uents    171, 488

isotopes    132 –
pathways    211 –
releases    201 f., 208 –

elastic scattering
proton accelerators    239 –
shielding    255 –
tissue dose    369 –

electret (E-perms)    475
electric fi elds    288
electromagnetic antennas    274
electromagnetic cascade    240 ff.
electromagnetic energy    288
electromagnetic fi elds measurement    280
electromagnetic force    552
electromagnetic cascade    247
electromagnetic radiation    521
electromagnetic relationships    648
electromagnetic waves    275
electron accelerators    240, 503, 519
electron backscatter    49
electron capture    6, 99
electron linear accelerators (linacs)    48, 237, 

261
electrons

density    48 –
energy range    595 –
low-energy elementary particles    238 –
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radiation weighting factors    602 –
rest mass    7 –

embryo    108
see also pregnancy, fetal exposure

emergency actions, environmental    224
emergency core cooling systems (ECCS)    180
emergency exposures    605, 610 ff.
emergency operations facility (EOF)    192
emitter characteristics    522
energy absorption    544
energy deposition    6
energy employees occupational illness 

compensation program act (EEOICPA)    
637

energy loss    7, 278
engineering controls    87, 90, 293
enrichment

fi ssile isotopes    136 –
fuel cycle    119, 141 –
laser radiation    302 –
uranium cycle    125 f. –

environmental health physics    201–236
environmental monitoring programs    207
environmental protection    611 ff., 616
Environmental Protection Agency (EPA)    

207
epidemiology    629
epidermis    532
epilation    471
epithelium    283
epithermal neutrons    50
equilibrium    5, 476
equivalent dose    366, 595

see also annual equivalent dose
errors    12

accelerator beam containment    257 –
memory effect    325 –

erythema
acute radiation exposure    358 –
skin irradiation    471 –
UV light exposure    551 –

esophagus transfer coeffi cients    619
evacuation

environmental health physics    224 –
ICRP    610 –

excess relative risk (ERR)    630
excimer lasers    555
excitation energy    55
exhaust systems    90
exponential functions    668
exposure    170, 488

Co-60    373 –
environmental health physics    201, 224 –
fuel cycle    141 ff. –

ICRP    594 –
laser radiation    282, 287, 292 f., 301 –
microwave heating    521 –
nonionizing radiation    279 –
photon beamline    386 –
planned    604 –
power reactors    160 –
pregnancy    368 –
pulsed laser    527 –
risk models    627–638 –
university health physics    107 –
uranium cycle    127 –
UV generating equipment    550 –

exposure rate
angiography    75 –
brachytherapy    57 –
disk source approximation    568 –
point source approximation    565 –
power reactors    166 ff. –
primary system decontamination    188 –
shielding    60 –
X-rays    61, 97 –

external beam therapy    55
external dosimetry    644
extranuclear cascade    247
eyes

annual dose limit    358, 609 –
doses    328, 609 –
hot particles    169 –
laser radiation    283, 294, 532 –
P-32 protection    88 –
UV light exposure    551 –

f
F-18 data    674
facility design    58
facility workload    59 f.
family members    69, 390
far infrared laser radiation    287, 555
far-fi eld distance    523 f.
far-fi eld power densities    277
fast neutron therapy (FNT)    50
fast neutron tissue doses    313, 369
FDA laser classes    530
Fe-55 data    675
Fe-59    256
federal regulations    289
feedwater    158
feet, annual equivalent dose    609
fertile material    157
fetal exposure    389, 410
fi fty year deposition period    587, 592
fi lm contrast    51
fi ltered viewing devices    293
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fi lters
activity    161, 194 –
collection effi ciency    10 –
degradation    465 –
reactors    103, 180 –
university health physics    91 –

fi re hazard    289
fi sh    481
fi ssile materials    135, 157
fi ssion gamma sources    575
fi ssion neutrons    369
fi ssion products    675

barriers    466 –
energy range    595 –
power reactors    161, 165 –
radiation weighting factors    602 –
radioactive waste    132 –
radionuclides effl uents    172 –
research reactors    96 –
uranium fuel cycle    121 –

fl uence buildup factors    21
fl uence per unit dose equivalent    371
fl uorine compounds, uranium    141
fl uoroscopy    51
fl ux-to-dose conversion factor    19
food

environmental monitoring    481 –
irradiation experiments    89 –
radionuclide ingestion    221 –

Food and Drug Administration (FDA)    289, 
532

foodstuffs    610
fractional absorption    620
free electron lasers (FEL)    288, 243
free-standing stacks ≥80 meters    218
fuel

power reactors    160 –
radioactive waste    132 –
repositories    123 –
research reactor    96 –

fuel cycle    121
fuel cycle facilities    140
fuel cycle health physics    119–156
fuel element cladding    161 ff., 466
fuel failures    159 ff.
fuel-handling accidents (FHAs)    178 f.
fuel reprocessing    123, 131 ff.
fusion energy research    98
fusion process types    102

g
GaAs laser    282, 542
gamma activation sources    574
gamma activity    403

diagnostic radionuclides    52 –
radioactive waste    133 –

gamma constant
Co-60    188 –
see also dose factor    645

gamma discrimination    505
gamma dose    439

demineralizer    455 –
effl uent pathways    211 –
noble gas releases    217 –

gamma dose equivalent rate    423
gamma isotopes    89
gamma radiation

biological effectiveness    370 –
Cs-137    314 –
delayed    511 –
emission rate    6 –
fuel cycle health physics    119 –
fusion energy research    99 –
radium    71 –
shielding    335 f. –
sources    573 ff. –

gas centrifuges    125 ff.
gas channel monitors    486
gas-cooled fast reactors (GFRs)    123, 159
gas-fi lled detectors    17
gas generation

radiolytic    415 –
toxic    253 –

gas ionization chambers    331
gaseous diffusion    125
gaseous effl uents    96, 216, 488
gaseous products    503
gaseous radioactive waste    132
gaseous releases    94
gastrointestinal (GI) tract    352

hot particles    169 –
ICRP    590 ff. –
internal dosimetry    578 –

Gaussian beam    286, 651
Gaussian dispersion model    233
Gaussian plume model    138, 450 f., 491
Ge(Li) detector    103, 143
Geiger-Mueller thin-window detector    142
generation I–IV reactors    123, 158 ff.
geologic repository    210
geometric relationships    136, 665
geometry factor    325
germanium detector    409
giant resonance    241
glass fi ber fi lters    320
glioblastoma    50
glucose    378
gold foil activation analysis    114
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gold vapor laser    555
grab samples    475
graphite    137
graphite moderated thermal reactors 

(VHTRs)    123
graphite refl ectors    96
gravitational settling    140
greases, activation    251
green salt    124
grit blasting    174
ground temperature    493
ground-level concentration    138
groundwater    480
gypsum transmission curve    382
gypsum wallboard    80

h
H2 laser    282
H-3    673

biomedical tracer studies    88 –
decay modes    20 –
dose factors    330 –
effl uents    171 –
uptake    88 –
water/soil activation    251 –

hadron collider    245 ff.
hadronic cascade    247
hafnium    137, 575
half-life    8, 11, 24, 573

air activation products    252 –
biological    491 –
Co-60    188 –
diagnostic radionuclides    52 ff. –
internal dosimetry    580 –
physical    491 –
radionuclides    673 ff. –
research reactors    104 –
Th series    202 f. –
thyroid dose    345 –
U series    202 f. –

half-value layer (HVL)
fetal exposure    410 –
leakage radiation    66 –
NCRP-155    376 –
radionuclide therapy    69 –

hands, annual equivalent dose    609
health physics    3–86

accelerators    237–272 –
basic concepts    639–652 –
environmental    201–236 –
fuel cycles    119–156 –
medical    47–86 –
nonionizing radiation    273–308 –
power reactors    157–200 –

program elements    170 –
university/research    87–118 –

healthy tissue irradiation    54
heat energy absorption    547
heat exchange systems    99, 158
heating mechanisms    279
heavy ion accelerators    244
heavy ion therapy    51, 56
heavy ions

human risk    359 –
radiation weighting factors    602 –
water    56 –

heavy water systems    96
HeCd laser    282
HeNe laser    298, 532
HF laser    282
Hg-203 activity    405
high-effi ciency particulate air (HEPA) fi lter    

154
high-energy interactions    237
high-energy elementary particles    359
high-level waste    133, 210 f.
high-pressure washing    174
high-temperature helium-cooled graphite 

moderated thermal reactors    159
high-voltage power supplies    253
high-volume air sampler    10
hospital staff, NCRP-155 dose 

recommendations    70, 401 f.
hot particles    457, 465

absorbed dose    645 –
activated corrosion product    165 –
personnel contamination    183 –
skin dose    161, 165 –

household water supply, radon    206
HTO data    406 f., 421

see also tritium oxide
human alimentary tract model (HATM)    

601, 616, 620
human respiratory tract model (HRTM)    

601, 612
hydraulic cutter    190
hydroblasting    174
hydrogen

capture sources    575 –
fusion energy research    99 –
radiolytic decomposition of water    414 –
university health physics    111 –
uranium fuel cycle    124 –

i
I-125    89, 675

brachytherapy    377 –
dose conversion factors    115 –
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dosimetry    421 –
intake relationships    406 –
medical research/therapeutic treatments     –
88
thyroid    407, 413 –
uptake    110 –

I-129 data    675
I-131    89, 675

committed dose equivalent    444 –
gamma constant    389 –
medical research/therapeutic treatments     –
88
optimum bioassay approach    360 –
oral therapeutic dose    77 –
reference man model    369 –
thyroid dose    82, 467 –

ICRP methodology    391, 584–620, 670
counting samples    92 –
fuel cycles    140 –
organ doses    413 –
radon    205 –

ICRP-2/10, internal dosimetry    578
ICRP-23 Reference Man    369, 546, 591, 603
ICRP-26    23 f.

brachytherapy    58 –
dose limits    586 –
risk coeffi cient    355, 627 ff. –
weighting factors    39 –

ICRP-30
dose limits    586 –
gastrointestial tract parameters    28 –
ingestion models    617 –
methodology    587 ff. –

ICRP-49, pregnancy    412
ICRP-60    36, 460

doses    367 –
fuel cycle    120 –
risk models    628 –

ICRP-66    596–614
ICRP-100

human alimentary tract    613 –
ingestion models    617 –

ICRP-89    603, 614
ICRP-103

environmental health physics    225 –
fuel cycle    120 –
risk models    628 –
system of protection    604 –

imaging equipment    59
immersion exposure    488
immersion model    216
in vivo counting    485
incident electron beam    240
incident report    151, 420

Inconel capture sources    575
indoor radon measurements    226
induction accelerators    288
inelastic scattering    239, 314
inertial confi nement    102
ingestion

aquatic foods    213 –
ICRP-30    590, 617 –
ICRP-100    600, 617 –
radionuclides in food    221 –

inhalation    488
diagnostic medicine    51 –
fuel cycle    141 –
ICRP    588 ff. –
plutonium    144 –
power reactors    196 –
radioactive material    655 –
radon    204 –
tritium    88 –
uranium    146 –

initial dose equivalent rate    92, 579
initial fusion power facility    100
injections    392, 578
inleakage    206
insect sterilization    93
instantaneous grab samples    475
intake    92, 578, 593

activity    435 –
C-14    88 –
Co-60    372, 473 –
fractions    39 –
ICRP    392 –
ICRP-30/100    621 –
H-3    103 –
MIRD    392 –

integrals    670
integrated samples    475
intentional dispersal of radioactive materials 

(IND)    222
interaction properties    273
internal dosimetry    577–626, 645 ff.

hospitals    400 –
ICRP    391 –
MIRD    391 –

internal intake see intake
International Commission on Radiological 

Protection (ICRP)    23
internal dose assessment models    577
International Thermonuclear Experimental 

Reactor (ITER)    100
intervention    599
intestine    352 f., 590, 619
intrabeam exposures    285
intranuclear cascade    247
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iodine
contrast materials    51 –
ICRP    610 –
partitioning factor    193 –
reactor accidents    180 –
thyroid    89, 115 –
see also I-125, I-129, I-131

ion exchange demineralization    161, 173
ion exchange production equations    657
ion pairs    6
ionization chamber    9, 387, 645
ionization detector    142
ionizing radiation    92, 438 f.

ALARA principle    554 –
electron accelerators    241 –
ICRP-60/66    594 –
risk coeffi cients    628 –

iron capture sources    575
iron components    251, 255
irradiance    294, 651
irrigated foods    214 f.
isotopes

activation products    99 –
air concentrations    446 –
production    94 –
research reactors    103 –
uranium fuel cycle    125, 128 –

ITER general radiological characteristics    
101

j
Joule heating    521

biological systems    278 –
microwave radiation    553 f. –

k
K-40 data    230, 343, 485, 674
kaons    245
kerma    64, 80
key health physics relationships    639–652
key switch    293
klystrons    253, 274
Kr-85    487, 675

effl uents    171 –
environmental release    163, 230 –

Kr-88 data    194, 470
krypton laser    282, 555

l
Large Hadron Collider (LHC)    140, 245 ff.
laser basics    281–289, 304, 530 ff.
laser isotope separation    128
lead

attenuation coeffi cients    181 –

chest image room    80 –
point source dose buildup factors    19 –
shielding    61, 396 –

lead-bismuth cooled fast reactors (LFRs)    
123, 159

leakage    63, 68
chest image room    80 –
facility design    58 ff. –
primary coolant system    164 –
radioactive fl uids    655 –

lens (eye)    283, 532
letdown system    176, 192
lethal range doses    237
leukemia    631
Li-6-based dosimeters    327
LiF thermoluminescent dosimeter    36
life-saving, ICRP    610
lifetime    8

low-energy elementary particles    238 –
lifetime cancer risk    633
light amplifi cation    281
light sources    243
light water reactors    96, 111
limiting aperture    292
line source approximation    461, 567, 668

Co-60    414 –
doses    644 –
power reactors    157, 163 –
primary systems    189 –

linear accelerator (LINAC)    53, 265, 288, 
502

linear attenuation coeffi cient    21, 341, 376
linear differential equations    653
linear energy transfer (LET)    237, 369
linear equations    661
linear muon collider    248
linear no threshold (LNT) model    601
liquid effl uents    97, 488
liquid metal coolants    99
liquid scintillation counter    422
logarithm functions    668
Lorentz factor    242, 288
loss of coolant accidents (LOCAs)    178 f.
low-energy elementary particles    238
lower large intestine (LLI)    590
lower limit of detectability (LLD)    416
low-pressure liquid chromatography (LPLC)    

115
low-pressure wet treatment    174
Lucite    421
luminous transmission    529
lung model    588, 614 f.

ICRP-30    590, 617 –
ICRP-66    596–614 –
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lymph nodes    588
lymphocytes    38

m
macroscopic reaction cross-sections    55
magnet failure    257
magnetic confi nement system    100 f.
magnetic fi elds    280, 521, 554
maintenance outage    196
mammography    51, 73
mass, low-energy elementary particles    238
mass attenuation coeffi cients    19, 71, 343
mass defects    314
mass energy absorption coeffi cient    19
mass median aerodynamic diameter 

(MMAD)    588
material characteristics, uranium fuel cycle    

141
material damage

Co-60 activity    415 –
research reactors    94 –
see also damage

material removal    591
material research    97 f.
material translocation    587
mathematical review    661–672
maximum allowed occupational 

concentration limit (MAOC)    355
maximum dose equivalent    25
maximum permissible exposure (MPE)    

529, 534, 555 f., 640
laser radiation    284–299 –
nonionizing radiation    279 –
X-ray shielding    61 –

maximum survivable radiotherapy exposures    
48

Maxwell equations    650
mean absorbed dose (MIRD)    647
mean quality factors, neutrons    371
mechanical shock wave    283
mechanics relationships    650
medical accelerator physics    48
medical exposure    605
medical health physics    47–86
medical isotope generators    112
mediolateral orientation    73
melanin pigment granules    533
members of the public    69
membrane fi lters    320
metabolic models    587
microtrons    288
microwave radiation    273, 521
milling    132, 175
minimum critical parameters    136

minimum detectable amount (MDA)    233
mining    124, 132
MIRD

internal dosimetry    578, 582, 592 –
integrals    670 –
methodologies    391 –

mitigation
environmental release    201, 224, 484 –
radon    206 –
reactor accidents    180 –
human risk    359 –

mixed refl ection    286
MLIS laser isotope separation    130
Mn-54 data    20, 256
Mo-99    384 f.

activity    312 –
generator    4, 75, 112 –
package    418 –

model parameters, environmental    222
moderator materials    96, 136
moist desquamation    471
molten salt epithermal reactors (MSRs)    

123, 159
momentum conservation    245
monochromatic emissive power    273
mouth transfer coeffi cients    619
multiple exit channel particles    240
multiple gamma rays    566, 571
multiple organ failure    134
multiple pulse MPE    535
multiplicative risk model    360
muon colliders    237, 248 f.
muons    246 f.

electron acceleration    241, 519 –
energy range    595 –
hadronic cascade    247 –
large hadron collider    245 –
low-energy elementary particles    238 –
particle accelerators    97 –
penetrating radiations    499 –
radiation weighting factors    602 –

mutations    359

n
N-13 data    251, 503, 673
N-16 data    103, 488, 575, 674
Na-22 data    251, 256, 674
Na-24 data    20, 96, 674
NaI detector    408, 507
NaI-125 labeling    113
nasopharyngeal region    588, 612
natural radiation    230, 273
naturally occurring radioactive material 

(NORM)    201, 610
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Nb-95 dose factor    183
NCRP    375, 393

NCRP-49    61, 68 –
NCRP-84    31 –
NCRP-91    31 f., 412 –
NCRP-93    201 –
NCRP-116    32, 36 –
NCRP-130    169 –
NCRP-147    64 –
NCRP-151    66 –
NCRP-155    69, 376 –

Nd-YAG laser    532 f.
near infrared laser radiation    287
near-fi eld maximum power density    276
necrosis    471
needle scaling    174
negative temperature gradient    493
neptunium    127
net radiation impact, environmental    227
neutrinos    237 f., 248 f.
neutron absorbers    137
neutron activation    94, 190, 500
neutron bubble detectors    329
neutron capture cross-sections    137
neutron dose equivalent rate    258, 567
neutron doses    439
neutron emission strength    18
neutron energy loss    255
neutron fl uence    162, 165
neutron induced gamma radiation    573 ff.
neutron therapies    50
neutron track    15
neutrons    5, 246

biological effectiveness    370 –
electron accelerators    240 f. –
energy range    595 –
fuel cycle    119, 136 –
heavy-ion accelerators    244 –
human risk    359 –
ITER    101 –
penetrating radiations    499 –
proton accelerators    239 –
quality factor    329 –
radiation weighting factors    602 –

nitrogen    266
nitrogen laser    555
noble gases    96, 180, 211, 216
nominal hazard zone (NHZ)    287, 527, 651
nominal ocular hazard distance (NOHD)    

286, 527–557, 640, 651
nonfatal cancer    594
nonionizing radiation (NIR)    273–308, 651
nonstochastic effects    585
nuclear fuel cycle    119 ff.

nuclear medicine    17, 51 ff.
nuclear power plants    18, 459
Nuclear Regulatory Commission (NRC)

effl uent pathways    211 –
fuel cycle health physics    120 –

nuclear track detectors    475
nucleon evaporation    247
nucleon–antiproton interactions    245
number of nuclear transformations    27
number of working level months (NWLM)    

204

o
O-15 data    251, 503, 674
occupancy factor

mammographic suite    74 –
radon    204 –
shielding    59 f. –

occupational annual dose equivalents    32
occupational cumulative effective dose    32
occupational dose    603
occupational exposures    120, 597–610
Occupational Safety and Health 

Administration (OSHA)    289, 532
ocular exposure (MPE)    284, 537, 541

see also eyes
ocular transmission    305
Ohm’s law    649
oil’s residual radioactivity at accelerators    

251
open and closed fuel cycles    123, 210
open window measurements    325
operating temperature    160
operational characteristics    94
optical cavity    282
optical density    294 ff., 528, 652
oral ingestion    51
ore mining    119
ore processing    119
organ burden    58
organ damage    521
organ doses    52, 433, 587, 621
outages    176 f.
ovaries dose    109
oxygen nucleus–pion reaction    260
oxygen, radiolytic decomposition of water    

414
ozone    266 f., 512

p
P-32    406, 421, 674

beta shielding    422 –
biochemical labeling    88 –
university health physics    105 –
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uptake    88 –
Pa-234m data    119
pair annihilation    53
parabolic antenna    276
particle accelerators    97

see also accelerators
particles

ICRP    613 –
in initial/transformed state (PIS/PTS)     –
615
MIRD schema    582 –
production    237 f., 258 –

particles fl uence    55
particulates

continuous source    140 –
environmental monitoring    480 –
ITER    101 –
reactors    96, 165, 180 –

Pasquill–Gifford equation    138, 647
Pasquill stability class    193
passive environmental radon monitors 

(PERMs)    324
pathway selection, environmental    207, 222
patient doses    69, 400
Pb-214    11, 324, 676
penetrating radiation    55, 499, 546
permanent relocation    610
permeability    278
permittivity    278
personal dose equivalent    603
personnel-access structures    510
personnel doses    14, 256
personnel errors    257
personnel monitoring    17, 170
personnel protective equipment    294
photochemical hazards    534
photochemical laser radiation    282, 287
photoelectric effect    51
photoionization    129
photometric terms/units    281
photons

accelerators    48, 251 –
attenuation equations    663 –
beam scattering    22 –
bremsstrahlung    240, 515 –
energy range    595 –
exposure rate    386 –
gaseous effl uent    216 –
light sources    243 –
MIRD schema    582 –
penetrating radiations    499 –
radiation weighting factors    602 –
synchrotron radiation    242 –

physical form, fuel cycle    141

physical sampling    464
pigments    283
pions

accelerators    97, 241, 259, 519 –
capture    499 –
large hadron collider    245 –
low-energy elementary particles    238 –
radiation weighting factors    602 –

planned special exposures    120
plant management, ALARA support    171
plasma parameters    100 ff.
plexiglass    421
plutonium    121, 127, 143, 154
Po-210    113, 419
Po-214    11, 324, 676
Po-218    11, 324, 676
point source approximation    339, 440 f., 

460, 565
attenuation    505 –
doses    19, 182, 644 –
power reactors    157, 163, 189 –
transmission    514 –

poison material    137
polyethylene    137, 149
pond water concentration    232
positron emission tomography (PET)    52, 

56, 237
positron emitters    507
positron–electron pair annihilation    53
positrons    99

MIRD schema    582 –
potable water, effl uent pathways    212
potential fusion reactions    98
power densities    276
power intensities    242
power reactor containment    329
power reactors    157–200
Poynting vector    274, 649
practices, ICRP    599
pregnancy    368, 388, 410 f.

I-125    428 –
university health physics    108 –
X-ray beams    76 –

premature aging    551
pressurized-water reactors (PWRs)    158, 

165
primary air kerma    395
primary barriers    61 ff., 67, 396
primary beams    237
primary component maintenance    161
primary coolants    163, 181
primary radiation sources    58
primary systems    176–188
probability of causation (PC)    28, 635
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process line rupture    151
process requirements    134
processing radioactive waste    173
production equations    209, 653–660
production scale facilities    100
production terms    573
propagation of RF and laser radiation    274, 

282
Protective Action Recommendations (PAR)    

466
protection standards    607 ff.

electromagnetic fi elds    280 –
environmental    224 ff. –
nonionizing radiation    279 –

protective agents    359
protective barriers    60
protective clothing

hands/face    470 –
hospitals    400 –
laser radiation    294 –
power reactors    167 f., 195 –
UV light exposure    551 –

protective housing    293
proton acceleration    51, 239, 507, 518
proton reactions    245
proton recoil badge    327
protons

energy range    595 –
large hadron collider    245 –
radiation weighting factors    602 –

Pu-238 intake    448
Pu-239    677

activity    321, 452 f. –
release    10 –
series    210 –

Pu-241 beta decay    410
public effective dose    600–610
pulmonary lung    436
pulmonary region    588, 612
pulse repetition frequency    292, 548
pulsed emitters    274
pulsed laser output    291
pulsed radiation fi elds    259
pulsing in research reactors    95

q
qualifi ed expert certifi cations    398
quality factors    369 ff.
quantum mechanics    652
Q-value    7, 99

r
Ra-226 data    508, 677
rabbit transfer system    94, 114

radar systems    294
radiant exposure    285, 652
radiant parameters    526
radiation    170

brachytherapy    57 –
Co-60    181 –
damage studies    89 –
fuel cycle    119, 142 –
ICRP    601 –
medical use    47 ff. –
neutrinos    250 –
oncology    48 –
protection    3 ff., 399 ff. –
sources    253 –
types    239 –
weighting factors    601 –

radiation fi elds
accelerators    250 f. –
disk source geometry    568 –
line source geometry    567 –

radiation instrumentation systems    176
radiation monitoring    176
radiation risk    627–638
radiation work permit (RWP)    144, 195
radiation-induced mutations    359
radioactive dust    101
radioactive gases

accelerators    263 –
continuous source    138 –
irradiation cell    253 –

radioactive implants    48
radioactive particulates    140
radioactive plume    655
radioactive release    87
radioactive waste    132, 151, 172

disposal    120, 228 –
processing    161 f. –

radiobiological factors    359
radiofrequency accelerators    288
radiofrequency radiation sources    253, 273
radioiodine    96

see also I-125, I-129, I-131
radioisotopes    5 ff.

accelerators    237 –
administration    53 –
I-126    7 –

radiological characteristics    101, 115
radiological dispersal device (RDD)    222
radiological hazard    141, 178
radiolytic decomposition of water    414
radiolytic gas generation    415
radiolytic hydrogen    111
radiometric terms/units    281
radionuclides    324, 673–678
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accelerators    237, 251 ff. –
administration    53 –
environmental release    210 –
high-level waste    152 –
hot particles    166 –
nuclear medicine    52 –
potable water    212 –
research    87, 96 –
shoreline deposits    214 –
sources    58 –
station personnel    183 –
therapy    47 –

radiopharmaceuticals    51, 75, 582
radioresilient tissues    33
radiotherapy    47
radium    71
radon

decay    321, 475 f. –
environmental health physics    201 ff., 226 –
fuel cycle    119 –
ICRP    611 –
risk assessments    207 –
series    142, 476 f. –

Rb-88 data    194, 468
reaction geometry, ALARA    102
reactors

accidents    178 ff. –
activation    162, 655 –
coolant system    111, 162 ff., 466 –
effl uents    96 –
fusion energy    99 –
material enrichment    119 –
power    160 –
radioactive waste    132 –
radionuclide production    96 –
research    94 ff. –
transients    177 –

real-time imaging    51
real-time radiation data    176
recoil track-etch    15
recommended exposure limit    279
rectosigmoid transfer coeffi cients    619
recycling of spent fuel    123, 173
reduction factor    277
reference levels    605 ff.
Reference Man, ICRP-23    369, 546, 591, 603
refi ning, fuel cycle    132
refl ecting materials    136
refl ectors    96
refueling    190, 196, 463
regulatory adoption of internal dosimetry 

models    578
Regulatory Guide 1.109    211, 222
relative biological effectiveness (RBE)    369

relative risk    630
relativistic beams    288
relativistic electrons    242
release

fuel cycle    138, 153 –
internal dosimetry    623 ff. –
reactors    94, 180 –
stack    655 –

relocation    224
rem-ball    15
remote fi ring/monitoring    293
removal rate    336, 592, 647, 654
repetition rate    259
reprocessing facilities    123
research    17

radionuclides    87 –
reactors    93 ff. –
see also university

residence time    582
residual radioactivity    251
respiratory tract    25

hot particles    169 f. –
ICRP-103    588, 612 –

retina    283, 532
risk coeffi cients    33, 355

BEIR I    627 f. –
BEIR III    627 f. –
BEIR V    627 f., 635 –
BEIR VII    634 f. –
EPA NESHAP    628 –
ICRP-60    584 –
ICRP-103    601 –
NRC BRC    628 –
radon    209 –

risk models    627–638
Rn-220    676, 475
Rn-222    11, 676, 475
rotating antennas    277
routine swipes    142
Ru-106 data    232, 489
ruby laser    298

s
S-35, data    674
safety standards    245, 284, 294

see also standards, protective standards
sample counting    91, 103, 318, 485
sampling    464
saturation activity    573
scabblers    175
scarifi cation    175
scattering    5, 68

accelerators    518 –
chest image room    80 –
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facility design    58 ff. –
medical accelerators    49 –
transmission factor    62 –

scenarios
accelerator health physics    259–271 –
basic concepts    4–39, 71–83 –
environmental health physics    222 –
fuel cycle health physics    143–154 –
medical health physics    47–86 –
nonionizing radiation health physics     –
295–305
power reactor health physics    181–196 –
solutions    309–559 –
university health physics    103–115 –

Schrödinger equation    652
scintigraphy    51
scintillation/photomultiplier detectors    259
scintillators    505
Se-75 activity    404
secondary air kerma    397
secondary barriers    62, 68
secondary coolant contamination    164
secondary radiations    237
secondary system monitors    177
sediments    214, 481, 495
selective photoexcitation    147
self-sustaining chain reaction    133
semi-infi nite cloud model    178, 216
serial decay relationships    316, 561 ff.
sex averaged effective dose    602
shallow dose equivalent fraction    195
sheltering    224, 610
shielded dose rate    455
shielding    59, 255, 335 ff., 664

accelerators    239 ff., 268 f. –
attenuation    570 –
calculations    65 –
initial fusion power facility    100 –
materials    80, 517 f., 551 –
NCRP    375, 395 –
penetrating radiations    499 f. –
research reactors    95 –
source confi gurations    565 –
transmission    511 ff. –
X-ray diffraction    97 –

shoreline deposits    214, 488
side scatter    80
single photon emission computed 

tomography (SPECT)    52
single-compartment model    578 f.
single-pass recycling    123
single-pulse MPE    534, 537
skin

acute radiation exposure    358 –

annual occupational organ equivalent  –
limit    600, 609
doses    328, 421 –
effl uent pathways    211 –
hot particles    166, 457 –
laser radiation    284 ff., 532, 539 f., 301 –
noble gas releases    219 –
radioresilience    33 –
tritium absorption    88 –
UV light exposure    551 –

slab source approximation    157, 163, 569
sodium hydroxide decontamination    174
sodium-cooled fast reactors (SFRs)    123, 159
soil    251, 481
solid radioactive waste    132, 173
solid tumors    634, 662 f.
solutions, scenarios    309–558
solvents    135
source image distance (SID)    79
source strengths    206
source-related dose constraints    606
spallation    175, 252
specialized areas, theory/problems    45–308
specifi c absorbed fraction    583
specifi c activity, C-14    4, 311
specifi c effective energy (SEE)    26, 392
spectral effectiveness    294
spectral weighting functions    303
specular refl ections    286
spent-fuel pool    131, 463
sponge blasting    174
spontaneous emission    531
Sr-90 data    8, 211, 675
stability classes    139
stack fl ow patterns    320
stack height    451
stack release    486, 655
stainless steel    91, 137, 575
standard mortality ratio (SMR)    630
standards, laser radiation    284
stationary antennas    275
steady-state concentration    209
steam generators    161, 178 f., 192
stimulated emission    531
stochastic effects    32, 585 f., 604
risk models    627
stomach    590, 619
stopping power    55
storage rings    243, 288
structural materials    99
submersion exposure    488
superconducting accelerators    288
supercritical water-cooled reactors (SWCRs)    

123, 159
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surface contamination calculation    164
surface deposition    164

radioactive plume    655 ff. –
surface dose rates    121
surface topology    286
surface water    480
synchrotron radiation    240 ff.
synergistic agents    359
system fi lters    91

t
tau particles    238
Tc-99m    384 f., 675

activity    312 –
diagnostic radionuclide    53 –
dose factors    330 –
generator    75, 112 –
package    418 –
ring badges    330 –
specifi c effective energy    393 –
uptake    28 –

temperature effects    282
tenth-value layer (TVL)    66
terminology, ICRP    595
tertiary production    240
Th-232 series    202, 677
therapeutic radionuclides    53 f.
thermal hazards    279 ff., 534, 537
thermal neutrons    5

accelerators    50, 251 –
Au-197    424 –
tissue dose    313, 369 –

thermocouples    280
thermoluminescence dosimeter (TLD)    15, 

89, 327 ff., 418
thorium fuel cycle    131
thorium series    230, 485
thoron    142, 202
threshold limit values (TLV)    303, 547, 554
thymidine, tritiated    29
thyroid

ALI    314 –
committed dose equivalent    444 –
counting    35 –
doses    345, 467 –
function test    24 –
I-125    407, 428 –
I-131 therapy    82, 360 –
initial activity    344 –
metastasis    77 –
reference man model    369 –
university health physics    110 –
weighting factor    377 –

TiCl4 smoke sticks    91

tissues
absorbency    282, 544 –
depth    15, 48 –
doses    5, 313 –
weighting factors    586, 597 f., 601 –

Tl-201 data    78, 393, 676
Tokaimura criticality    134
tomography    52
total body dose    211, 219, 487
total committed effective dose equivalent    

58, 379
total dose equivalent    580
total effective dose equivalent (TEDE)    344, 

373, 445
total effective removal rate constant    392
total instantaneous power    241
total removal rate    654
total risk coeffi cient    628
total transfer rate constant    352
toxic gases    253, 263, 504
toxic materials    101, 121 ff.
tracer isotopes    53, 94
tracheobronchial region

ICRP-30    588, 612 –
radon    205, 476 –

track edge detectors    324
trajectory change    240
transfer coeffi cients    619
transit times    618
translocation processes    590
transmission    335, 511 f., 571

accelerators    268 f. –
concrete    376 –
luminous    529 –
X-ray    61 ff., 80 –

transport index    417
transuranic (TRU) wastes    133
Tribondeau, Law of Bergonie and    30
trigonometric relationships    665
tritiated water    113
tritium

accelerators    265 –
breeding    100 –
effl uents    171 –
fusion energy research    99 f. –
handling    25 –
incorporation    29 –
ITER    101 –
production    96 ff. –
release    96 ff. –
university health physics    88, 105 –
uptakes    88 –
ventilation system    346 –

tritium oxide (HTO) intake    406 f.
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tumor irradiation    499 ff.
two-source rule    66

u
U-233    131
U-234    121, 436
U-235 series    436

DCF    436 –
environmental health physics    203 –
fuel cycles    121, 157 –

U-238 series    676 f.
DCF    436 –
environmental health physics    202 –
fuel cycle    121 –

UF6 dissociation    130
UF6 enrichment facility feed material    

128
ulceration    471
ultrasonic cleaning    174
ultraviolet radiation exposure    303
unattached fraction    476
uncertainty relationships    652
underwater surveys    190, 464
undulators    243
university health physics    87–118
unshielded air kerma    64, 395 ff.
upper large intestine    590
uptake

brachytherapy    58 –
internal dosimetry    578 ff. –
see also C-14 uptake, H-3 uptake, I-125 
uptake, P-32 uptake, Tc-99m uptake, 
Uranium uptake

uranium    485
capture sources    575 –
chemical compounds    141 –
chemical processing    124 f. –
environmental health physics    210, 230 –
fuel cycle    119 ff. –
radiation levels    23 –
uptake    146 –

uranium hexafl uoride    124
uranium tetrafl uoride    124
urinanalysis    88
use factor    59 f., 74
UV lasers    555

v
vacuum vessel    100 ff.
van de Graaff accelerators    288
ventilation    10, 25, 70

fuel cycle    153 –
hospitals    400 –
internal dosimetry    623 –

irradiation cell    253 –
P-32    88 –
production equations    659 –
radon    204 –
tritium    346 –
university health physics    89 ff. –

visible gold vapor laser    555
visible laser radiation    287
volume parameters, critical concentration    

135

w
warning devices    293
waste, radioactive    99, 172
waste disposal    391

fuel cycle    119 –
university/research    111 –
uranium cycle    123 –

waste gas decay tank ruptures    178 f.
waste oil    150, 442
water

activation    251 –
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