




























































































































































































































































































































































































































































































Region of Maximum Resolution: The area, when projected into object space, subtended by that
area of the retina containing a high concentration of cones.

Registrant: Means any person who is registering or who has registered with the Department
pursuant to Group 1.5, Registration of Sources of Radiation. 30100 (r)

Relative Aperture: A measure of the light gathering ability of a lens. Expressed mathematically as
the ratio of the foca! length divided by the diameter of the lens entrance pupil. The number
determined by this calculation is frequently referred to as "f* number.

Rem: is the special unit of any of the quantities expressed as dose equivalent. The dose equivalent
in rems is equal to the absorbed dose in rads multiplied by the quality factor (1 rem = 0.01 sievert).
10 CFR 20

Remnant Radiation: That part of the X-ray beam which has passed through the patient and reaches
the film. It consists of non-interacting and small-angle scattered photons.

Remote Control Diagnostic System: An integrated system of X-ray generator, table, and image
intensifier. It permits fluoroscopy, spot-filming and radiography to be done from a console, located
at some distance from the tabie.

Repeats/Retakes: Additional radiographs taken because of technical or mechanical error leading
to increased radiation dose for the patient and the radiation worker.

Reportable Sources of Radiation: Means radiation machines, when installed in such manner as
to be capable of producing radiation. 30100 (s)

Resolution: The process or capability of distinguishing closely adjacent optical images. [in the
context of an image system, the output of which is finally viewed by the eye, it refers to the smallest
size of highest spatial frequency of an object of given contrast that is just perceptible. The intrinsic
resolution, or resolving power, of an imaging system is measured in line pairs per millimeter (Ip/mm),
ordinarily using a resolving power target. The resolution actually achieved when imaging lower
contrast objects is normally much less, and depends upon many variables such as subject contrast
levels and, noise of the overall imaging system.]

Resolving Power: This term refers to the ability to distinguish separate images of line pairs (jiines
and spaces) per milimeter. (The resolving power of an image intensification system is expressed in
terms of line pairs per millimeter.)

Restricted Area: Means an area, access to which is limited by the licensee for the purpose of
protecting individuals against undue risks from exposure to radiation and radioactive materials. 10
CFR 20 (The area in which radiation safety rules are enforced.)

Retrace: That part of the scanning system during which the electron beam is retumed to a starting
point, after compieting a line or field.

Rods: One of two kinds of light sensitive celis contained in the retina of the human eye. The rods
are the most sensitive, but do not evoke a color response.

Scattered Radiation: Means radiation that, during passage through matter, has been deviated in
direction. 30306 (k)

Secondary or Stray Radiation: Méans radiation not serving any useful purpose. It includes leakage
and scattered radiation.
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Secondary Protective Barrier: Means a barrier sufficient to attenuate stray radiation to the required
degree. 30306 (1)

Sensitometer: An instrument used to eprse film to precisely controlled steps of increasing light
intensity. (An instrument that produces a series of controlied exposures on a sheet of photographic
matenal.)

Sensitometric Curve: The visual line graph produced by plotting density-exposure relationships for
photographic films. Also referred to as characteristic curve or H & D curves.

Sensitometry: The act, the art, or the science of measuring sensitivity, as of photographic material.

Serial Radiography: A radiographic procedure in which a sequence of radiographs is made rapidly
by using an automatic cassette changer, image intensifier/TV chain, etc.

Shallow-Dose Equivalent (Hg): Applies to the external exposure of the skin and an extremity, and
is taken as the dose equivalent at a tissue depth of 0.007 centimeter (7 mg/cm?) averaged over an
area of 1 square centimeter. 10 CFR 20

Shield/Shielding: Material which is interposed between a radiation source and an irradiated site for
the purpose of minimizing the radiation hazard (used to prevent or reduce the passage of radiation).
Shielding is usually made of lead which is dense and absorbs radiation easily. Shielding is often used
to protect the reproductive organs, testes or ovaries, from the X-ray beam during an examination.

Shoulder of Curve: The portion above the straight line of the sensitometric curve.

Shutter: Means a device, generally of lead, fixed to an X-ray tube housing to intercept the useful
beam. 30306 (m)

Signal: Usually refers to an electric current varying at some frequency. Used to modulate another
process, or converted through a transducer into some form of energy to which the human senses can
respond.

Signal-to-Noise Ratio: For video cameras, the ratio of input signal to background interference. The
greater the ratio, the clearer the image. _

Sievert: Is the S unit of any of the quantities expressed as dose equivalent. The dose equivalent

in sieverts is equal to the absorbed dose in grays multiplied by the quality factor (1 Sv = 100 rems).
10 CFR 20

Simulator: Diagnostic energy X-ray equipment used to simulate a therapy treatment plan outside
the treatment room.

Single Field Tube: One type of X-ray intensifier tube in which the size of both the input and output
screens is fixed.

Skin Dose: See dose.
Slice: The single body section imaged in a tomographic procedure.

Somatic: Pertaining to the body tissue other than reproductive cells.
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Source-to-Image Distance (SID): The distance measured along the central ray from the center of
the front of the surface of the source (X-ray foca! spot or sealed radioactive source) to the surface of
the image detector.

Source of Radiation: Means a discrete or separate quantity of radioactive material or a single
radiation machine. 30100 (v)

Source-Surface Distance (Source-Skin Distance) (SSD): The distance measured along the central
ray from the center of the front surface of the source (X-ray foca! spot) to the surface of the irradiated

object or patient.

Specular Reflection: One of two types of refiection realized when radiation strikes a highiy polished
surface, thus maintaining the "coherency” of the original beam.

Speed Factor: With intensifying screens, the speed factor is defined as the ratio of the exposure
required without screens to the exposure required with screens to get the same degree of blackening
of X-ray films.

Spherical Aberration: Failure of the lens to bring all rays incident upon the lens to a common focal
spot.

Spot Film: A radiograph taken during a fluoroscopic examination for the purpose of providing a
permanent record of an area of interest or to verify the filling of a void with contrast media. (An image
taken to document the patient's anatomy at specific moments during fiuoroscopy. Spot films may be
obtained by using a radiographic cassette or by photographing the output of the image intensifier with
a spot film camera.

Spot Film (or Photospot) Camera: Camera mounted on the fluoroscopic tower that allows the
output of the image intensifier tube to be recorded on film.

Static (or Plain Film) Radiography: Radiographic procedure that does not aliow the visualization
of motion.

Step Wedge (Penetrometer): A device made up of different density fiters shaped in a step-like
form. (A device made up of different density filters shaped in a step-like form where each step or filter
differs in density by the square root of 2.)

Sterility: Inability (either temporary or permanent) to reproduce.

Stochastic Effects: Means health effects that occur randomly and for which the probability of the
effect occurring, rather than its severity, is assumed to be a linear function of dose without threshoid.
Hereditary effects and cancer incidence are examples of stochastic effects. 10 CFR 20 (General
definition of "stochastic effect”. Effect, the probability of which, rather than the severity, is a function
of radiation dose without threshold. More generally, stochastic means random in nature.)

Straight Line Portion of a Sensitometric Curve: On medical, screen-type X-ray film, the part of
the curve from a density of 0.25 to a density of 2.0 above the gross fog.

Stray Radiation: Means radiation not serving any useful purpose. |t includes leakage and scattered
radiation. 30306 (n)
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Supervision: According to section 114850 (g) [old section 25661 (h)] of the Health and Safety Code,
supervision means responsibility for, and control of, quality, radiation safety, and technical aspects
of all X-ray examinations and procedures.

Survey: Means an evaluation of the radiological conditions and potential hazards incident to the
production, use, transfer, release, disposal, or presence of radioactive material or other sources of
radiation. When appropriate, such an evaluation includes a physical survey of the location of
radioactive material and measurements or calculations of levels of radiation, or concentrations or
quantities of radioactive material present. 10 CFR 20

Synchronization: The condition in which two or more events are operating in an identical patiern
such as by interlaced scanning. )

Cinefluorography: The operation of camera shutters at the same frequency as X-ray
pulses.

Synchronizing Pulse: A momentary pulse created in the television camera. Transmitted to the
monitor in order to keep the two electron beams synchronized and scanning the same parts of the
picture at the same time.

Target: Material at which electrons from the cathode in an X-ray tube are aimed in order to produce
X-rays. (The part of an X-ray tube anode assembly impacted by the electron beam to produce the
useful X-ray beam.) See anode. ] ’

Target-Film Distance (TFD): The distance from the X-ray tube target (anode) to the X-ray fim
measured either in inches or centimeters.

Target-Skin Distance (TSD): The distance from the X-ray tube target (anode) to the skin of the
patient where the X-ray beam enters the body.

Television Camera: That part of the television chain that converts a scene to an electronic signal.

Television Field: That portion of the scanning cycle in which the picture is scanned once from upper
left to lower right. :

Television Frame: That portion of the scanning system in which the subject scene is completely
scanned one time. In most cases, a television frame consists of two or more television fields, in some
interiace pattem.

Television Lines: The horizontal lines used to create the television raster. Created by the path of
the electron beams used to scan the pickup and kinescope tubes.

Tenth Value Layer (TVL): Thickness of a specified substance which, when introduced into the path
of a given beam of radiation, reduces the kerma rate to one-tenth of its original rate.

Thermoluminescence: The property of certain inorganic crystais to emit light when heated foliowing

exposure to ionizing radiation. The quantity of light is related to the total absorbed dose. The light
emitted is proportional to the radiation dose that the material has received.
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Thermoluminescent Dosimetry (TLD): A dose measurement system utilizing certain inorganic
crystais, such as lithium fluoride (LiF). Energy is accumulated by radiation induced dislocation of
electrons. Upon heating the TLD material, the disiocated electrons return to their original locations
releasing the stored energy in the form of light. The quantity of emitted light is proportional to the
absorbed radiation. A crystalline material used for dosimetry by the thermoluminescent method.
TLDs are usually LiF but are also available as CaF,, BeO, and CaSOQ,. They are available as ribbons,
rods, chips, powder, or extrusions.

Tissue Dose: See dose.

Track: The path on a magnetic tape, or disc, which is converted into the magnetic reproduction of
the input signal. If the track is scanned with the playback head, the original recording signal will be
reproduced.

This Regulation: Means California Administrative Code, title 17, chapter 5, subchapter 4. 30100 (y)

Toe of the Sensitometric Curve: Portion below the straight line of the sensitometric curve.

Tomography: A special technique to show in detail images of structures lying in a predetermined
plane of tissue, which biurs or eliminates detail in images of structures in other planes.

Tomography, Computed (CT): The method of imaging which utilizes narrow X-ray beam images
taken over a 360 degree projection of an object. These images are not recorded like any other
radiographic or fluoroscopic images, instead, the X-ray beam detectors feed the images directly into
the computer. The computer reconstructs the X-ray beam images to produce transaxial images of
the object.

Total Brightness Gain: Minification gain multiplied by fiux gain.

Transducer: A device for converting energy from one form to another. For example, a light bulb
converts electrical energy into visible light. A loudspeaker converts electrical energy into audibie
sounds.

Transient: A sudden change or fluctuation in some event or phenomenon.
Underframing: See framing.

Unrestricted Area: Means an area, access to which is neither limited nor controlied by the licensee.
10 CFR 20

Use Factor (beam direction factor) (U): Fraction of the workioad during which the useful beam is
directed at the barrier under consideration.

Useful Beam: Means that part of the radiation which passes through the window, aperture, cone,
or other collimating device of the tube housing. 30306 (p)

User: Means any person who is licensed to possess radioactive material or who has registered as
possessing a reportable source of radiation pursuant to groups 1.5 and 2 of this subchapter, or who
otherwise possesses a source of radiation which is subject to such licensure or registration. 30100 (z)

Vertical Resolving Power: Also known as vertical resolution. The ability of a television system to
resolve horizontal lines.
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Vertical Retrace: That period of time during which the electron beam is blanked and repositioned,
after the completion of one television field, to the starting point for the next television field.

Very High Radiation Area: Means an area, accessible to individuals, in which radiation levels could
result in an individual receiving an absorbed dose in excess of 500 rads (5 grays) in 1 hour at 1 meter
from a radiation source or from any surface that the radiation penetrates. 10 CFR 20

Video: Strictly speaking, the picture portion of the television signal. Also a general term, it is
frequently used interchangeably with television.

Video Camera Tube: Electronic device used to convert a visibie image into an electronic signal.

Video Disc Recorder: A type of magnetic recorder. Recording is done on concentric tracks of a
rigid disc coated with magnetic material. It is basically a single frame device. However, frames may
be recorded at normal teievision frame rates for short-duration dynamic motion recording.

Video Tape Recorder: A type of magnetic recorder. Recording is done as adjacent paraliel tracks
on a magnetically sensitive plastic tape. In playback, the image is displayed on.a monitor, or receiver,
with normal motion.

Vidicon: One type of television pickup tube, usually one inch in diameter by six inches long.

Vignetting: A decrease in light intensity at the periphery of an image. A condition, created in an
optical system, on which the intensity. of illumination at the edge of the field is less than at the center.

Virtual image: A type of image usually found in visual optical instruments in which the light rays do
not actually intersect, but only appear as if they had.

Visual Acuity: The ability of the eye to resolve the angular separation of two objects. For the human
eye, it is usually between one and two minutes of arc.

Voxel: A volume element in the object being imaged. The mean attenuation coefficient of the voxel
determines the CT (Hounsfield) number of the pixel.

Week: Means 7 consecutive days starting on Sunday. 10 CFR 20

Weighting Factor: For an organ or tissue (T) is the proportion of the risk of stochastic effects
resutting from irradiation of that organ or tissue to the total risk of stochastic effects when the whole
body is irradiated uniformiy. For calculating the effective dose equivalent, the values of W are:

Organ Dose Weighting Factors
Organ or tissue Wy
Gonads 0.25
Breast 0.15
Red bone marrow 0.12
Lung 0.12
Thyroid 0.03
Bone surfaces 0.03
Remainder 030V
Whole Body 1.00%
v 0.30 results from 0.06 for each of 5 “remainder” organs (excluding the skin and the lens of the eye) that
receive the highest doses. )
z For the purpose of weighting the external whole body dose (for adding it to the internal dose a singe weighting

factorw = 1.0 has been specified. The use of other weighting factors for extemal exposure will be approved on
a case-by-case basis until such time as specific guidance is issued.
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Whole Body: Means for purposes of external exposure, head, trunk (including male gonads), arms
above the elbow, or legs above the knees. 10 CFR 20

Worker: Means any individual engaged in activities subject to these regulations and controiled by
a user/registrant/supervisor but does not include the user/registrant/supervisor.

Workioad (W): The degree of use of a radiation source.

X-Rays: Penetrating electromagnetic radiation whose wavelengths are shorter than those of visible
light For radiographic purposes, X-rays are usually produced by bombarding a metaliic target with
fast electrons in a vacuum.

X-ray Generator: A device which supplies electrical power to the X-ray tube. It does not, as the
name implies, actually generate X-rays.

X-Ray Personnel: The following individuals are legally allowed to use fluoroscopy and ancillary on
human beings:

(o] Doctors (MD's, DO's, DPM's, DC's) who hold current and valid Supervisor and Operator
Fluoroscopy Permit or Supervisor and Operator Radiologist Certificate issued by the

Radiologic Health Branch.

o] Radiologic technologists who hold Diagnostic or Therapeutic Radiologic Technologist
Certificate and Technologist Fiuoroscopy Permit issued by the Radiologic Health Branch.
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APPENDIX NO.20
INDEX

Absorbed dose - 79, 90, 126 -see also Rad
Absorption: 13, 79, 81, 126
- differential - 5, 12, 38
- photoelectric - 143
ALARA (As Low As Reasonably Achievable) - 48, 68, 74, 91, 92, 103, 126
Allowable exposure rates (X-ray intensity) - 7, 40
Anode: 5, 16, 127
- accelerating - 8
Aprons:
- minimum thickness - 48, 50, 68, 85
— protective - 68, 70, 86, 115, 144
Area exposed - 64, 115 - see also Collimation
Artifacts - 47, 127
Aftenuation - 127 - see aiso Absorption
" Audible waming device - see Monitoring
Automatic brightness stabilization (automatic brightness control) - 23, 24, 28, 47

Bandwidth or bandpass - 27, 127
Basic operational procedures - 44
Beam splitter mirror - 18, 127
Biological effects - 59,62, 63, 83, 84
Bone marrow - 13, 59, 60, 70, 128
Boost position - see High level controi button
Brightness: 18, 28

—gain (B.G.)-8, 18

—total (B.G.) - 18

Bucky slot cover - 7, 43, 69

Building code - 121

California Code of Regulations (CCR):
- Title 17 - iii, 55, 89

- Title 22 - 122

Carcinogenic effects - 65

Cassette: 11, 33, 35, 128

- fronts - 12

— video - 29

Cataractogenic effects - 66

Cathode - 16, 128

Cell sensitivity - 64

Charge-coupied device (CCD) - 29
Cine film: 12

- processor - 100

Cinefiuorography 10, 11, 29, 30, 129
Collimation: 6, 38, 95

- to clinical interest - §, 6, 44
Compton effect(or scattering) - 13, 81, 128
Contrast - 8, 21, 28, 130

Contrast media - 11, 36

Conversion factor - 18, 130
Cumulative manual-reset timer - 7, 40, 44, 80, 84
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Dead-man type exposure switch - 6, 90, 94, 130
Declared pregnant woman - 85, 91, 130
Deep-dose equivalent - 85, 131
Digital fluoroscopy - 33

Digital photospot imaging - 34
Disciplinary action - 55

Display of documents: 52

- certification - §2

— Laws and Regulations - 52, 55
— Notice to Employees - 52
Distance - 47, 80

Distortion: 9, 22 132

—~edge -9

— geometric - 8

- pincushion distortion - 8, 22

— shape distortion - 9

- size distortion -9

Dose: 132

— equivalent - 74

- integral - 39

—organ - 120

—-rate-79

-- reduction - 120

Dose-effect curve - 63

— nonthreshold - 63

— threshold - 63

Electronic radiography - 10, 30, 46
Electrostatic lens - see image intensifier
Embryoffetus - 58, 62, 73, 83, 89
Embryological effects - 64, 131

Exposure:

— operator - 66, 78, 113

- rate - see Aliowable exposure rates

- recording - 73

— switch - see Dead-man type exposure switch
—time - 7, 38,78

- timer - see Cumulative manual-reset timer

Filament - see Cathode

Film - see Cine film, X-ray fim
Film badge: 70, 123

— location - 48
Filter/Filtration: 4, 5, 37, 91

— added - 37, 132

— inherent - 37, 132

- reguiatory requirements - 37, 81
Flux gain- 17, 132
F-number - 10, 18, 29, 132
Focal spot: 132

—size- 112
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Framing - 10, 28, 29, 133

-- exact framing - 29

- frequency - 10, 28, 29

— overframing - 30

— patient radiation dose - 29
— total overframing - 30

- underframing - 29

General public dose equivalent fimits - 73

Genetic dose indicators - 58

Genetically significant dose (GSD) - 59

Gloves, protective - 68, 142

Gonad shields and shielding: 11, 39, 40, 44, 85, 86, 134
— fiat, contact shield - 85

- shaped, contact shield - 85

— shadow shield - 85

Gray (Gy) - 77, 88, 90, 134

Grids - 11, 134

Half-value layer (HVL) - 38, 80, 135
High leve! control button - 22, 39, 46
High radiation area - 74, 135

lllumination (lighting in the fiuoroscopy room) - 7, 40
Image intensifier - 7, 15, 16, 135

- electrostatic lens - 7

— input phosphor -7, 16

—lag-8, 27

- multifield tubes - 18

- output phosphor - 7, 16

— photocathode - 16

-~ viewing system - 33

Image-orthicon - 27

Incident notification requirements - 51
Integration time - 42, 75, 136

Intensifying screens - 11, 136

Inverse square law - 78, 137

Isoexposure curves or profiles - see Scatter

Kell factor - 26, 27, 137
Kilovoltage (kVp) - 5, 36, 137

Lag - see Image intensifier

Latent period - 61

Leakage radiation - see Rad
Lens of the eye - 64, 72, 126, 132
Life-span shortening - 64
Long-term effects - 63

Magnification - 8, 19, 139

-~ maghification factor - S

Maximum permissible dose equivaient (MPD) - See Occupational exposure
Milliamperage (mA) - 5, 36
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Minification gain - 16, 17, 139
Mobile C-arm - 43, 46, 93
Mobile screen desk - 68
Modulation transfer function (MTF) - 8, 21, 139
Monitoring:
- equipment - 69, 87, 136
- audible waming device - 69, 70, 71
- film badge - 70, 123, 132
- thermoluminescent dosimeter (TLD) - 70, 123, 149
— pocket ionization chamber - 71, 123
— location - 48
- personnel - 69, 70, 73
— requirements - 74
— services - 74
Motion - 44

Nonstochastic effects - 66

Occupational dose: 72, 77, 89, 14D
~ definition - 73

— exception - 73

- frequency of recording - 73
Occupational exposure:

— annual or yeariy limits - 72

— definition - 72

- maximum permissible dose equivalent - 72, 130
Operator exposure - see Exposure
Organ doses: 116

— weighting factors - 150
Overexposure - 73

. Overhang shields - 48, 68

Pair production - 79

Patient-to-image intensifier distance - 6
Pediatric fluoroscopy - 44

Photocathode - see Image intensifier
Photoelectric effect - 79

Pincushion distortion - see Distortion
Plumbicon - 27, 107, 138

Pregnancy: 64, 71

— occupationally exposed woman - 83, 84
- patient - 82

Primary protective barrier - 6, 88, 119, 142
Protective curtains (drapes or sliding panel.) - 6, 67, 68
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Quality assurance (QA) and quality control (QC) programs - 95
— acceptance testing - 99
- cine film processor - 97
-- darkroom - 98
— general provisions - 85
- film processor records - 98
— manual - 96 ‘
— protective apron integrity - 107
— protective glove integrity - 107
-~ records - 97
-- responsibilities of user/supervisor - 96
— test frequency - 102
- daily - 102
— semi-annually - 103
Quantum Mottle - 7, 19

Rad -77

Radiation:

— area - 74, 144

— leakage - 66, 67, 88, 138

- units of radiation dose - 77
Radiation Control Regulations: iii, 87
— display - 50

Radiographic film - see X-ray film
Radiologic Health Branch (RHB) - i
— address - §2

Radiologic Technology Certification Committee (RTCC) - i
Real image - 144

Record keeping requirements - 50
Rem: 77

— miliirem - 139

Remnant radiation - 7, 13, 145
Resolution - 8, 9, 18, 21

— horizontal - 26, 135

- vertical - 26

Resolving poser - 26, 145

Scan lines: 9

— horizontal - 9, 26

Scatter: 13, 67, 88, 145

— from patient - 6

— isoexposure curves or profiles - 113
Shielding: 79

—gonad - 11, 39, 40, 44. 85. 86. 134
- structural - 46, 83, 119

Short-term effects - 62

Sievert (Sv) - 77, 89, 90, 146

Skin radiation dose - 58

Somatic:

— detriment - 117

— dose indicators - 57
Source-to-tabletop distance (STD) - 5, 39
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Spot-film - 10

— cameras - 11, 31

— conventional cassettes - 10

Statutes regarding X-radiation - iii

Stray radiation - 88, 119, 145

Supervision:

— definition - 47, 55, 148

— responsibilities - 47, 73

— of technologists (hoiders of technologist fiuoroscopy permit) - 54
Synchronization - 10, 28, 148

Tabletop - 6, 40

Target - see Anode

Target-to-panei distance (TPD) - see Source-to-tabletop distance (STD)
Target-to-skin distance - 38

Technologist fiuoroscopy permit:

- performance requirements - 54

- protection - 55

— restrictions - 54

Television (TV): 9, 14, 17, 23, 24, 25, 148
—camera-9, 256

- cathode-ray-tube - 8

- closed-circuit - 9, 24

— control unit - 9. 25

— image quality - 26

- monitor (TV tube) - 8, 25

— vidicon - 9

Therapeutic abortions - 82
Thermolurninescent dosimeter (TLD) - see Monitoring
Thyroid:

- shield - 68

- radiation dose - 58

Time - see Exposure

Tissue density - 12

Useful beam - 18, 46, 88, 119, 149

Veiling glare - 22

Video disc recording - 10, 30
Video tape recording - 10, 28, 42
Viewing distance - 40

Vignetting - 8, 22,150

Visual:

- acuity - 21, 40, 75, 138, 180

- physiology - 75

Whole-body dose: 80, 151
- definition - 72
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X-ray:
— 70 mm rol film - 33
— 105 mm roll film - 33
— beam restriction - see Collimation
— equipment registration requirement - 52, 53
- film- 12
- film processing - 12
-~ generator - 14, 43, 183
—tube - 5, 16
- current - See mA
— housing - 80
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