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aberrations, 71-3, 164, 170
astigmatism, 71, 172
chromatic, 37, 72, 90, 124

reducing with filters, 124, 165
coma, 71-3, 73
curvature of field, 71, 78, 82, 92,

112, 163

distortion, 71-2, 125-6

vs. effect of flat field, 123-4
mimicking field rotation, 134
spherical, 71-2, 90, 163, 172

achromat, 72

Adams, A., 196, 197, 200

adaptive optics, 256

ADC, 243, 252, 255

afocal coupling, 40-4, 69, 75-7,

111-12

Agfa, see fims

aircraft, 147

Amberlith, 203

analog-to-digital converter (ADC), 243,

252, 255

Anderson, J., 46, 65

angular size of celestial objects, 74

animals, 147

annular eclipse, see eclipses

apochromat, 72

arc-minutes, 74

arc-seconds, 74

artifacts, scanner, 224

ASA, 179, 259

asteroids, 19, 111
discovering, 111

astigmatism, 71, 172

Astrofiims, 16, 315

Astrofocuser, 88, 155

atmospheric turbulence, 95, 97-8
daytime, 100, 102
effect on guiding tolerance, 131
electronic correction, 256

aurora borealis, 28

autofocus, 152

autoguiders, 135, 143

automatic exposure, 152

automobiles, 146

B&K Astrofocuser, 88, 155, 313
Babcock, T. A., 185

back focus, 69-70

Baily's beads, 61, 63

baking film, 185

Ballard, J., 120

barn-door trackers, 120-1, 712171
Barlow lens, see lenses
Barnard, E. E., 113
Bass, M., Plate 3.1
batteries
12-volt, for drive motor, 132-3
camera, 152, 154, 160
mercury, substitutes for, 154, 317
Baumgardt, J., 36, 70, 211, Plate 11.2
Bean, L. L., 145
Beattie Intenscreen, 87, 112, 163, 314
Berry, R., 242, 253, 260
bias frames, bias error, 252
binoculars, photography through, 40-3
bit depth, 217, 222, 255
bitmap graphics, 216-220
bits per pixel, 217, 218
blind deconvolution, 240
blooming, 247
blur circle, 90
BMP files, 222
books, 5
Boyer, C., 108
Bradford, R. S., 289
Brasch, K., 109, Plate 7.1
brassing, 157
brightness, see magnitude
Brightscreen, 87, 153, 317
Brooks, J. J., 96
Brown, G. P., 187
Brown, S., 76
budget, 7, 169-72
Buil, C., 242
bulk loading, 193-4
Burnham, Robert (1931-1993), 5, 75,
113
Burnham, Robert (of Astronomy), 260
byte, defined, 217

C-41 process, 190, 197, 206-7
C-mount, 243
calibration frames, 251-3
camcorders, 50, 63, 65
cameras

all-sky, 33

Bronica, 161

CCD, see CCD imaging

choosing, 3, 12-14, 151-62

cold, 136, Plate 8.5

Contax, 91

digital, 243-4

Exakta, 19

features, 152, 153
Hasselblad, 161
homebuilt, 161-2
Instamatic, 91
Leica, 161
Lubitel, 42, 161
medium-format (120 size), 40-3,
160-1
Mamiya, 161
Minolta, 152, 157
Miranda, 161
Nikon, 87, 89, 1563,155-6, 157
Olympus, 62, 87-9, 153, 154-5,
210
Pentax, 153, 156-7, 161
“point-and-shoot”, 160
Praktica, 161
repairing, 157-8, 317
Ricoh, 157
Schmidt, 143, Plate 10.1
secondhand, 157-8
sheet-film, 161
single-lens reflex (SLR), 40, 44,
86-8, 151, 151-60
focusing accuracy, 88, 158
shutter vibration, 40-1, 96-7,
152-3
Taurus, 89, 161, 314
testing, 157-8
twin-lens reflex, 40, 42, 43
video, 50, 63, 65, 243
viewfinder magnification, 87, 165
Vixen, 157
Voigtldnder, 160
Yashica, 157
Capen, C. F,, 93
Cassegrain, see telescopes
CCDs, 242-3; 255
spectral response, 247
CCD array, 242
CCD autoguiders, 135, 143
CCD imaging, 98, 146, 241-56
asteroids, 111
cameras, 244, 253-6
color, 255-6
deep-sky, 253
moon, 249-50
planets, 93, 249-50
CD-ROM, 223
central obstruction, 84-5, 88
Ceravolo, P., 171
changing films in mid-roll, 19
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characteristic curve, of film, 177-9
affected by developer, 199-200
manipulating digitally, 225-9

charge-coupled devices, see CCDs

charge wells, 242

Chesterton, G. K., 7

Chou, B. R, 55-7

Christou, J. C., 240

chromatic aberration, see aberrations

chromosphere, solar, 61

Clark, R. N., 114, 260

cleaning
cameras, 159
lenses, 172-3

internally, 169

clock drive, see tracking

clothing, warm, 144-5

Coathanger star cluster, 127

Cocozza, J. A., 137-8

cold cameras, 136, Plate 8.5

collimation, 72, 171-2

color
indexed, 217
lateral/longitudinal, see aberrations,

chromatic
manipulating digitally, 229-30
“true”, 218

coma, 71-3

combination printing, 107, 205
digital, 231

comets, 21-3, 25
exposure table, 273

compression
of computer files, 220-2
of midtones, 225, 228
optical, 69, 82-4, 143, 246

Conrad, C. M., 185

contour maps, 228

contact printing, 195

contrast index, 177

convolution, 233-40

cooled-emulsion photography, 136,

Plate 8.5

corona, solar, 60-2

cos? law, 124-5

Crawley, G., 91, 156

crosshairs
for focusing, 89
for guiding, 131

curvature of field, 71, 78, 82,92, 112, 163

Daniell, G. J., 240
dark frames, 252
darkroom, 195-6

Dawes limit, 84
deblurring, 239
see also image processing
declination, 10
deconvolution, 239-40
see also convolution
deep-sky objects, 113-48, 115
exposure tables, 273-5
degrees
as measure of size of object, 74
in film speed notation, 179
density, logarithmic, 56, 177-8
deuterium, 185
developers, 174, 179, 196-200
Agfa Rodinal, 197, 199-200
compensating, 199-200
effect on film speed, 179
liford
lifotec HC, 197
Microphen, 179
Multigrade, 196
Perceptol, 186

Kodak
D-8, 196
D-19, 16, 45, 136, 185, 186,
196, 197, 200
D-76, 186
Dektol, 136, 185, 196, 200
DK-50, 186

Flexicolor C-41, 197
HC-110, 16, 45, 110, 185, 190,
197-8, 198, 199, 200
Microdol-X, 186
Technidol, 45, 197
T-Max, 199, 198-200
Xtol, 179, 197, 199
POTA, 197
preserving, 196
developing agents, 179, 196-200
development times, 199
vs. temperature, 200
dew, 98-100
dew cap, 99-100
diamond ring effect, 61
Di Cicco, D., 83, 90, 111, 171, 240
diffraction, 84-5
digital images, 215-40
DIN, 179
disk space, see files
dispersion, 72
distortion, 71-2, 125-6
Dobbins, T. A, 93
dot pitch, 218
Downing, D., 49, Plate 8.3

Dragesco, J., 93, 98, 103, 161, 171
draw programs, 217
drift method (polar alignment), 120
drive correctors, electronic, 132, 283-9
drive motors, see tracking
duplication

prints, 210-11

slides, 15, 207-10
dust, interplanetary, 28-33
dye couplers, 174
dynamic range, 222-3

E-6 process, 175, 206-7
East, G., Plate 2.1, Plate 10.1
eclipses, 46-65
lunar (moon), 46-52, 47
exposure tables, 264-6
solar (sun), 52-65
annular, 56-60
exposure tables, 266-9
filters for viewing, see filters
partial, 56—-60
safety, 54-7
total,
Edberg, S. J., 26
edge-finding, 236, 238-9
effective focal length, see focal length
enlargements and enlargers, 106, 195,
204-5
see also prints
en-prints, 195
entropy, maximum, 239-40
Ephemeris Time (ET), 47
EPS files, 221-2
equalization, histogram, 229
equatorial mounts, 114, 118, 170
see also polar alignment; tracking
equipment, see cameras; telescopes
error, periodic, see periodic error
Eskin, M., 244, Plate 13.1
Espenak, F., 46, 47, 65
ESTAR, 174, 191
etiquette, at observing sessions, 145
Europe, total solar eclipse in, 64, 65
Everhart, E., 129
exit pupil, 76
expanding midtones, 225, 228
exposure
automatic, 152
calculating, 38-9, 259-60
CCD, 247-8, 248
effect of reciprocity failure, 180, 184
latitude, 44-5
multiple, 50, 51, 54, 160
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exposure tables, 259-74
comets, 273
deep-sky objects, 273-5
eclipses, 264-9
maximum without clock drive, 12, 39
moon, 38, 261-6
planets, 269-72
stars, fixed-tripod, 12

eye injuries, 54-5

eyepiece projection, see positive

projection
eyepieces, 76-7, 78, 170

field flatness, see aberrations, curvature
of field
field of view, 73-5, 75, 124
CCD cameras, 244, 246
limited by aberrations, 143
limited by eyepiece tube, 70, 82, 160
field rotation, 133-4, 276, 279-82
files, computer
formats, 220-2
size, 218-22; 220
film flatness, 91
film speed, 38-9, 179-80, 259
ratios, in “stops”, 39-40
see also exposure; reciprocity failure
films, 174-94, 183
Agfa, 206
Agfachrome, 175
Agfaortho 25, 176
Agfapan 400, 25
blue-sensitive, 175
changing in mid-roll, 19
choosing, 13, 44-5, 135-6, 187-92
chromogenic, 174, 186
color, 176-8, data sheets, 291-306,
186; see also specific films
Fuiji, 136, 206
Astia, 61, 188, 209
Fujichrome 100, 188
Fujichrome 400, 175, 189
Provia, 188
Sensia, 188, 189, 209
Velvia, 111-12
liford
HP5 Plus, 180, 190
SFX 200, 191
XP2, 45, 62, 174, 190
infrared, 191-192
Kodak
Ektachrome (as a group), 175
Ektachrome Elite Il 100, 135,
179, 187-8

Ektachrome Elite Il 200, 189
Ektachrome Elite Il 400, 135
Ektachrome P1600, 189
Ektachrome Professional E100S
and E100SW, 136, 179,
188
Ektachrome Professional E200,
18, 15, 61, 136, 188-9
data sheets, 298-300
Ektachrome Professional Infrared,
191-2
Ektagraphic Slide Film, 176
Ektapress
data sheets, 301-6
Multispeed (PJM), 189
PJ400, 118, 136, 143, 189
PJ800, 189
Elite Chrome 100, 45, 111-12,
167, 187-8, 209
Elite Chrome 200, 19, 118, 136,
143, 188-9
Fine Grain Positive, 206
High Speed Infrared, 191
Kodachrome, 175
Kodalith Ortho, 176
Panatomic-X, 45, 189
Plus-X Pan, 25, 33
Pro 400 Professional Film (PPF),
189
Recording Film 2475, 26, 176
Spectroscopic (103a-0, llla-J,
etc.), 136, 137-8, 191
SO-115, 190
Technical Pan 2415/4415/6415,
45, 85, 91, 93, 102-3,
106, 110-12, 118, 136,
138, 161, 176, 185,
190-1, 200, 210
data sheets, 291-7
development, 200
see also hypersensitization
T-Max 100, 20, 45, 57, 118, 136,
143, 180, 189-90, 200
T-Max 400, 180, 190
T-Max P3200, 26, 180, 190
T-Max T400 CN, 45, 62, 136,
174,190
Tri-X Pan, 13, 26, 135, 180, 190
MTF curve, 187
Tri-X Pan Professional, 192, 200
Ultra Gold 400, 189
Verichrome Pan, 57
Vericolor Slide Film 5072, 210
long-toed, 45, 177-9
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orthochromatic, 175-6
panchromatic (pan), 176
“professional,” 192
short-toed, 25, 177-9
spectral sensitivity, 175-7; see also
hydrogen-alpha
testing, 181-4, 187
filter factors, 107
filters
detailed tables, 307-10
digital, see image processing
for comets, 25
for meteors, 26
for planets, 107-11
for viewing sun safely, 54-7, 56, 57,
266-7
Hoya, 165
hydrogen-alpha monochromatic,
102-3
hydrogen-alpha-passing, 137-8
interference, 102, 138
multicoated, 165
nebula, 138
neutral-density, 54-7, 181, 310
polarizing, 50, 310
skylight, 165
to change paper contrast, 201
to improve sharpness of telephoto
lens, 37, 124, 165
to reduce sky fog, 137-8, 138
tricolor, 211
ultraviolet-blocking, 165
ultraviolet-passing, 108
with CCDs, 250
finderscopes, 246
FITS files, 222
fixer, 174, 200, 204
flat-fielding, 250-1
flatness of field, see curvature of field
flatness of film, 91
flexure, 142
flip mirrors, 143, 246
floating elements, 163
flop, mirror, 163
foam rot, 157, 158
focal length
afocal setups, 43, 76
of negative lens, 80-2
negative projection, 80
positive projection, 77
prime focus, 69
vs. image size, see image size
focal reducers, see compression
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focusing, 85-92
accuracy, 88, 90-2, 91, 158
aerial-image, 89
focusing (cont.)
afocal systems, 40-3
CCDs, 47
crosshairs, 89, 111-12
hand-telescope method (for afocal
setups), 43
knife-edge, 89
magnifiers, 87-8, 154-5, 159
screens, 86-9, 111-12, 1563, 157,
160
forming gas, 136, 185
formulae
symbols used in, xvi
using and understanding, 12
see also specific subjects
Foucault test, 90, 171
Fourier transform, 232
f-ratio
formulae, 69, 76, 77, 80
effect on stars vs. extended objects,
121, 123-4, 170-1
vs. coma, 73
vs. diffraction-limited resolution, 84-5
vs. required focusing accuracy, 90-1
frame-transfer area, 242-3
frequency, spatial, 232-3; see also
modulation transfer function
f-stops, 39-40
Fuji film, see films
Fujii, A., 51, 54, 116-17, Plate 8.5

galaxies
brightness, seen from spaceship, 130
exposure tables, 274
gamma
electronic imaging, 225
film, 177
Garcia, G., 101
gas hypersensitization, see
hypersensitization
Gauss, K. F., 236
gears, see periodic error
Gegenschein, 30-1
position of, 31
Gehret, E.-C., 206
Gilliland, R. L., 240
Global Positioning System (GPS), 47
Gonzalez, R. C., 239
Gordon, B., 260
GOST, 179
grain, of film, 174, 186-7, 224, 233

increased by overdevelopment, 45
less apparent with larger film, 160-1
reducing, in printing, 106-107, 233
graphics, bitmap vs. vector, 216
Greenwich Mean Time (GMT), 47-8
guiders, off-axis, 142-4
guidescopes, 142, 246
guiding, 130-5, 142-4
automatic, 135, 143
tolerance, 131-2, 132
with CCDs, 253
see also tracking
Gull, S. F,, 140

Haig, G. Y., 120
Haig mounts, 120
halation (reflection within film), 23
Hamilton, J. F., 181, 185
hand-telescope focusing, 43
Hanisch, R. J., 240
Harrington, P., 138
“hat trick”, 97
heaters, to prevent dew, 99-100
Herschel wedge, 57
Hildebrand, E., Plate 12.3
Hill, W., 289
HIRF, 180
Hirsch, E., 102-3, 313
histograms, 229, 248
Holm, J., 200
Horowitz, P., 289
Hurd, K., Plate 4.3
Hyakutake, 22
hydrogen-alpha wavelength (656.281
nm)
film response, 135-6, 175-8
filters, 137-8
nebulae, 130
sun, 102-3
hydrogen gas, 185-6
hypersensitization (hypering), 16, 136,
184-6

liford, see films
image processing, 215-40
convolutions, 233-40
filters, 232-40
band-pass, 233
binomial, 236
edge-finding, 236, 238-9
embossing, 238-9
Gaussian, 234-8
isotropic, 234, 237
Laplacian, 236, 238

median, 236-7
sharpening, 230-1
sharpening (high-pass), 233, 235,
237-8
smoothing (low-pass), 233-7
image size
of digital image (file size), 218-22
on film or CCD
enlarged at edge of field, 123-4
formulae, 35, 74, 106
Jupiter, 75
moon, 35, 75
images, digital, see digital images
infrared light, 54-7, 191-2, 247
insect repellents, 146-7
interpolation, 220-1
ISO, 179, 259
isophotes, 229
Istock, T. H., 55

Jéhne, B., 236, 238

Jefferies, S. M., 240

JMI Motofocus, 91, 313

JPEG files, 221

Judge, N., 200

Jupiter, 110-11
exposure table, 271
opposition dates, 110

Kammerer, J., 91

Kanto, V., 255
Karttunen, H., 5

Kay, D. C., 222

Keene, G. T., 187
keeping warm, 144-5
Keppler, H., 156

kernel, convolution, 234
kilobyte, defined, 219
King, E. S., 288

King rate, 288
Kingslake, R., 259
Kipling, R., 71

Klotz, A., 242
knife-edge focusing and testing, 89-90
Kodak, see developers; films
Kodama, D., 243
Koolish, R. M., 289
Kordylewski, K., 31-2
Krailo, M. D., 55

Krajci, T., 32

Kreimer, E., 113

Kronk, G. W., 26

Kwik Focus, 88
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Lagrange, G. L., 31
Laplacian operator, 236, 238
Lau, P., Plate 3.3, Plate 5.1
Leavitt, P. R., 61
lens mounts, 165-6
adapters, 166
M42 (42-mm universal), 165
see also T-adapters
lenses
achromatic, 72
apochromatic, 72
Barlow, 80, 142, 249
choosing, 12-14, 121-30
coated, 164-5
compressor, see compression
enlarger, 79, 106, 204
fisheye, 125-6
for deep-sky work, 121-30
for medium-format cameras, 161
macro, 163, 207-10
microscope, 79
mirror, 162, 165
multicoated, 164-5
negative (concave), 80—1
Nikon, 90, 156, 164
Olympus, 154, 165, 208
normal, 162
repairing, 169, 317
Sigma, 163, 209
Tamron, 164
telephoto, 162
for deep-sky work, 121-30
for photographing moon, 35-7
testing, 166-7
Vivitar, 164
wide-angle, 125-6, 162
Zeiss, 157, 164
zoom, 163, 169
Leonids, 26
Levine, J. R., 222
Levy, D. H.,, 26
libration points, 32
light pollution, 137-42
combatting, 139, 142
see also sky fog
Lightfoot, D., 95, 206
Liller, W., 5, 111
limb darkening, 102
lines per millimeter, 164
LIRF, 180
Lodriguss, J., 186, 205, Plate 12.5,
Plate 12.6
Lowell, P., 98
lubrication

of cameras, 159

of telescope focusing mechanism, 91
Lucy-Richardson algorithm, 240
Luginbuhl, C. B, 129
Lumicon, 16, 73, 82, 103, 124, 136,

137, 186, 315

lunar, see moon
lunar libration clouds, 31-3
lunar rate, 103, 106, 288
lunar transient phenomena (LTP), 103
Lynxx, 255, 315

magazines, 5
magnitude, 19, 126-30
B (blue), 175
limits, 126
of extended objects, 22, 129-30
of stars, 127-8
per square arc-second, 129-30,
259-60
vs. number of stars, 126
Maksutov—Cassegrain, see telescopes
Malin, D., 20, 30, 114, 205, 206, 211
Mallas, J. H., 13
maps
contour, 228
solar eclipses, 53, 64
stars, showing magnitudes, 127-8
Marling, J. B., 186
Mars, 108-110
‘canals”, 239
exposure table, 270
opposition dates, 110
Martinez, P., 5, 103, 129, 242
masking, unsharp, see unsharp masking
matrix, see convolution
Mauldin, E., 96
maximum-entropy deconvolution, 239-40
Mayer, B., 5
McCammant, M., 251
McDonald Observatory, 77
megabyte, defined, 219
Meinel, A. B., 77
Meinel, E. S., 240
Mercury, 107
exposure table, 269
meteors, 25-8
showers, 26
microscope objectives, as projection
lenses, 79
Milan, W., Plate 12.4
Milewski, R. A., 6
Milon, D., 27, 30
mirror

Index 329

flop, 143
lock, 152-3
prefire, 162-3
mirrors
flip, 144
wide-field, 33
modulation transfer function (MTF), 164,
187
moon, 35-45, 103-6
color, 103, 229, Plate 12.2
exposure tables, 38, 261-6
tracking, 103, 106
Moore, P., 5
Morris, S., 229
mosaics, 245, 246
mosquitoes, 146-7
motors, 121
mounts, equatorial, see equatorial
mounts
mounts, lens, see lens mounts
MTF, 164, 187
multicoating, 164-5
multiple exposures, 50, 51, 54, 160
Munger, J., 255

nebula filters, 138
nebulae, 20, 113-14, 7174, 130, 136,
138
CCD imaging, 248
colors, 211
exposure tables, 273-4
wavelengths emitted, 177
see also deep-sky objects; hydrogen-
alpha wavelength
negative projection, 69, 83—-4, 112, 249
Nelson, L., 24
Neptune, 111
exposure table, 272
Newtonian, see telescopes

noise
thermal, 251
vs. signal, 233

Northern Lights, 28
Norton, O. R,, 192

off-axis guiders, 142-3

Olympus Varimagni Finder, 154-5, 159
see also cameras, Olympus
oppositions of planets, 110

paint programs, 217
partiality, zone of, 52
Palomar Mountain, 73
papers, photographic, 201-3
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Parker, D. C., 93, 98
Pasachoff, J. M., 46, 55, 65, Plate 5.6,
Plate 5.8
Paul, G. and A, 23
Peltier devices, 244
penumbra, 46-7
periodic error, 95, 130, 134-5
correction (PEC), 135
measuring, 134-5
Peterson, B. M., 156
Phenidone, 179, 196-7
Photo CD, 223
piggy-backing, 3, 5, 114, 118
Piini, E. W., 192
pitch, scanner, 222
pixels, 216
“hot”, 236-7, 252
per inch or mm, 218, 219
planets, 106-12
opposition dates, 110
relative size, 106
Platt, T., 256
Pleiades star cluster, 128
Pluto, 111
point spread function (PSF), 239
polar alignment, 114, 118, 120
inaccurate, effect of, 133-4, 276
procedure, 118, 120
polar axis, 114
polarizers, see filters, polarizing
positive projection, 69, 77-9, 112
posterization, 228
PostScript files, 222
preflashing, 16, 185
prime focus photography, 40, 69-71
printers, computer, 218, 231-2
prints
black-and-white, 16, 45, 201-3
from color negatives, 203
color, 14
high-contrast, 204
multiple images superimposed, 107,
205
vs. slides, 14, 137
projection, see negative projection,
positive projection
prominences, solar, 61-2, 102
Provin, R., 114, 120, 129, 142, 185,
186, 190, 197
Pulstar, 131, 314
pupil, exit, 76
push-processing, 15-16, 106, 179-80

quantization error (quantization noise),
233
quantum efficiency, 247

radians, 74
radiant, of meteor shower, 25
Ratledge, D., 242, 248
Rayleigh limit, 84-85
reciprocity failure, 13, 26, 83, 135-6,
180-4, 183
formulae, 180
methods of reducing, 136
recordkeeping, 16-18
Reeves, R., 181, 190
reflections,within lenses, 164-5
repair, see cameras; lenses
rephotography, 210-11
resampling (resizing), 220-1
resolution (resolving power), 84-5
in dots (pixels) per inch or mm,
218-9
interpolated, 220
limited by atmospheric turbulence,
95, 249
limited by diffraction, 85, 164, 249
of astronomical photographs, 93
of camera lenses, 164
of CCD, 248-9
of film, 186-7
vs. apparent sharpness, 164
reticles, illuminated, 131
retouching, 224-5
reversal, 175
Richardson-Lucy algorithm, 240
ringing, digital, 233
RMS granularity, 186
Romney, E., 159, 317
Ronchi gratings, 89
rotation (of image), see field rotation
Riikl, A., 103
Rutten, H., 73, 83

safelights, 203
safety
at remote observing sites, 145-6
viewing sun, 54-7
Sanford, J., 190
Saturn, 110-11
opposition dates, 110
SBIG, 255, 256, 315
scale, see image size
scan pitch, 222
scanners, 222-4
Scheiner, C., 88

Scheiner disk, 86, 88
Schmidt cameras, 143
Schmidt—Cassegrain, see telescopes
Schultz, S., 29, Plate 3.4
Schur, C,, 33, 34
Schwarzschild, K., 180
Schwarzschild exponent, 180
Scotch mounts, 120
scratches, on film, 207
screen, computer or video,
photographing, 232
SCT (Schmidt—-Cassegrain telescope),
see telescopes
“seeing”, see atmospheric turbluence
sensitivity frames, 252
service bureaus, 223
Sewell, M. H., 187
shadow bands, 62
sharpening, digital, 230-1
Sheehan, W., 239
sidereal rate, 288
signal vs. noise, 233
silver halide crystals, 174
Simpson, J. W., 33
Skiff, B. A., 129
sky fog (skyglow), 9, 20, 130, 137-42
exposure limit, 275
slides
duplication, 15, 207-10
processing, 14-15, 174-5, 206-7
vs. prints, 14, 137
SLR (single-lens reflex), see cameras
Smith, A. G., 186
Snook, M. 122, Plate 2.2
software
Adobe lllustrator, 217
Adobe Photoshop, 217
Corel Draw, 217
Corel Photopaint, 217
solar, see sun
solar activity, see sunspot cycle
solar rate, 288
Solar-Skreen, 57, 266
spanner wrench, 169
speed, see film speed; f-ratio
spherical aberration, see aberrations
stacking negatives, 205
digitally, 231
star atlases, 19-20, 113
star catalogues, 20, 129
star testing, 171-2
star trails, 8-14
as lens test, 167-8
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Index
More information

stars
colors of, 19-20
fixed-camera photography, 8-20
steadiness, see atmospheric turbulence
Stensvold, M., 16
stop bath, 200
stops, as unit of exposure or film speed,
39-40
streaks, in scanned image, 224
Suiter, H. R,, 84, 172
sun, 100-3
exposure tables, 266-9
filters for viewing, see filters
projection, 55-6
sunspot cycle, 28, 100
symbols used in formulae, xvi

T-adapters, T-mounts, 71, 152, 243
Taurus astrocamera, 89, 161, 314
Taylor, P. O., 103
Tele Vue, 73
teleconverters, 35-7, 80-2, 83-4,
162-3
tele-extender, 78
vs. teleconverter, 162
telephoto lenses, see lenses
telescopes, 169-72
Cassegrain, 70, 73, 169
catadioptric, see
Maksutov—Cassegrain,
Schmidt-Cassegrain
Celestron, 73, 170, 171, 246
choosing, 3, 169-72, 169
computer-controlled, 5, 133, 246
Dobsonian, 170
Maksutov—Cassegrain, 40, 70, 73,
83, 143, 169
Meade, 73, 133, 171, 246
Newtonian, 70, 72, 90, 169, 172
Questar, 73
refractor, 70, 72, 83, 169, 170

Schmidt-Cassegrain, 40, 70, 73,
82-3, 142-3, 169, 170, 246,
249
focusing, 91-2, 112
importance of collimating, 72,
171-2
quality, 171
testing, 90, 171-2
Terrance, G., 94, 240, 241, 245, 246,
249, 250, 254, 255, Plate 13.2,
Plate 13.3, Plate 13.4
testing
cameras, 157-8
films, 181-4, 187
lenses, 166-7
safelights, 203
telescopes, 90, 171-2
thermal noise, 251
Thousand Oaks filters, 57, 267
threshold, adjusting, 225-6
TIFF files, 221, 222
time zones, 47-8, 47
Tirion, W., see star atlases
toe shape, 25, 45, 177-9, 180
Tomosy, T., 1569, 169
totality, zone of, 52
trackers, barn-door, 120-1
tracking, with clock drive, 94-6
“flop” due to loose gears, 143
King rate, 288
lunar rate, 103, 106, 288
sidereal rate, 288
solar rate, 288
see also equatorial mounts; guiding;
periodic error
transient lunar phenomena (TLP), 103
tripods, 96
turbulence, see atmospheric turbulence
twilight, duration of, 29-30, 29

ultraviolet light, 108, 165
umbra, 46-47
Universal Time (UT), 47-8

Index 331

unsharp masking, 205-6
digital, 231
Uranus, 111
exposure table, 272
University Optics, 255, 315

van Venrooij, M., 73, 83
Vanhoeck, L., 246
Vaughn, C., 6, Plate 5.7
vector graphics, 216
Vehrenberg, H., 113
Venus, 107-8, 270
vibration, from camera shutter, 40-1,
96-7, 152-3
video imaging
of lunar eclipses, 50-2
of solar eclipses, 63-4
viewfinders, see cameras
vignetting, 70, 82, 125, 164
see also cos* law
Volk, J., Plate 5.4, Plate 9.1
voltage, battery, 132-3

Wallis, B., 114, 120, 129, 142, 185,
186, 190, 197
Watkins, B., 206
weather, 97-100
wells, charge, 242
West, J. B., 289
White, R. L., 240
Wildi, E., 161
Woods, R. E., 239
World Wide Web addresses, 186,
311-17
comets, 22
eclipses, 46
graphics file formats, 222
patents, 186
Wyckoff, C. W., 61

Zealey, W. J., 206
zodiacal light, 28-30
Zussman, K., 145, 185, 200
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