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a-parameter, 98
A0 type stars, 22, 392
Balmer decrement and, 85, 96
UBYV magnitude scale, 25, 58-9
AAVSO (American Association of Variable
Star Observers), 9, 34, 303
AB Dor, 354-5, 367-8, 370, 372
Abell clusters, 134, 135
absolute magnitude, 27-8
B index and, 100, 106-7
Ca Il H K line and, 110
cepheid variables, 378, 385, 393, 400
Mira-type variables, 64
of the Sun, 46
UBV system, 57, 83
absolute photometry, 204
absorption lines, 28, 86, 375
AC Her, 402, 408
accretion disks, 290, 305, 329-32
ACRIM (Active Cavity Radiometer
Irradiance Monitor) instrument, 47
‘active cool stars,” 341-3, 358, 361-2, 369
See also spotted stars
active galactic nuclei, 14, 115
aether, 33
AH Cep, 294
air masses
atmospheric extinction and, 73-7, 209-10,
213-15
differential photometry, 225, 226
logarithmic magnitude scale and, 19
Airy images, 234
Albategnius, 15
albedo, 119, 146, 319-20
Alfvén radius, 291, 299
Alfvén velocity, 372
Algol (B Per), 18, 35
as an EAS type binary, 251
light curve, 23-4

polarization curve, 144-5, 157
as a triple system, 294
‘Algol paradox,” 253, 290
Algol-type binaries, 141-5, 251
black body approximation, 319-20
evolution, 255-6, 328, 335
narrowband photometry, 327
O-C diagram, 2834, 288, 297
period change, 290-1, 3024
statistical data, 301-2
alkali metal photocathodes, 24
all-sky photometry, 204
Almagest, 15, 17
a Cen A, 54, 116
o CMa (Sirius), 56, 58-9
a CrB, 249
o integrals, 2646, 347
o Lyr. See Vega
alt-azimuth, transformations, 75-7
altitude variation. See air masses
amateurs, scope for, 2
amplification
CCD cameras, 185
photoelectric photometry, 192-3
photoemission detectors, 171
pulse counting systems, 197-8
telescope photometry and, 48
amplification noise, 194, 196
analogue measurement techniques, 192-6
analogue to digital conversion, 195, 2334
Andromeda Nebula, 15, 118
angstrom unit, 11, 62
angular diameters, 55-6, 64, 403—6
angular frequency, 138, 148-9, 283
angular momentum
evolution of eclipsing binaries, 253,291, 297
in single and binary stars, 298-300
apertures, 164-5
apostilb (unit), 41-2
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apparent brightness, 116-17
apparent magnitude
bolometric magnitude and, 49
cepheids, 384, 389, 397
differential photometry, 225
interstellar extinction and, 79
spotted stars, 351
uvby system and, 96
apsidal motion, 291-2, 305, 315-16
APTs (automated photometric telescopes), 5,
343, 370, 372
AR Lac, 341
area (reflection) law, 122
areal detectors, 179-82.
See also charge coupled devices
atmospheric scintillation and, 112-13
distinguished from linear, 161
electronic, 174-5
flat-fielding, 170, 191, 232-3
intercalibration, 232-3
photographic emulsions as, 180, 275
pixel size, 177
telescope suitability, 163
Argelander, F. W, 18
Aristotle, 16-17
Association Francaise des Observateurs
d’Etoiles Variables, 9
asteroids, 145-7, 156
ASTM 2000 solar irradiance, 56
astrometry
Algol, 297
close binary systems, 310-12, 335
distinction from spectrometry, 1
parallax determination by, 65
space missions, 4, 55, 298
ATMEX program, 229-30
atmospheric extinction, 72-7, 244
differential extinction, 224-5, 229
differential photometry, 237
dynamic extinction, 191
extinction coefficients, 206, 208-9, 213,
216, 226
narrowband photometry and, 107, 151
standard star calibration and, 205-6, 209,
215,217,219
atmospheric mass. See air masses
atmospheric pulsation lag, 387
atmospheric ‘window’ for radiation, 11, 47
automated photometric telescopes (APTS), 5,
343, 370, 372
avalanche enhancement, 179
averted vision, 46
axial rotation, 98

B — V values
b —y values and, 95
cepheid binarity and, 390

colour temperature and, 25, 54, 65,
67,73
differential photometry, 230
H-R diagram derivation, 82
spotted stars, 357
standard stars calibration, 58, 210, 212,
216-17, 237
surface temperature correlation, 81
U - B versus, 84, 85-6
b — y values
B — V values and, 95
metallicity index and, 97
Baade-Wesselink (B-W) methods, 8, 377-8,
383-8, 398-400, 406-7
CORS method, 404-5
background radiation, 222
backwarming, 86
Balmer decrement, 28, 82, 84-5
B index and, 107
four-colour system, 95-7
six-colour system, 87
Vilnius system, 101
Balmer series lines, 103-7, 128-30, 341
bandpass filters, 58-9
bandwidth types, 30
‘barium stars,” 256
Barnes-Evans approach, 64, 388, 397, 404
BASS (BAse de données Solaire Sol), 68
BATC system, 102
Be stars, 256
beam-splitting, 168
Bemporad’s formula, 75, 151
Bessel functions, 148, 327
best fit method, 239-41
B Dor, 398-9
B index, 106-7, 328-30, 3334
B Lyr, 251-3
3 Per. See Algol
3 photometry, 103, 329, 333
BH Vir, 369
bias, CCD camera frames, 231-2
bias, semiconductors, 173
‘bin’ data, 262-3
binarity
cepheid variables, 390, 392-3, 405
stellar peculiarities related to, 256
unresolved, 98-9
Binary Maker program, 371
binary systems
See also close binary systems; cool
binaries; eclipsing binaries; triple star
systems
angular momentum evolution, 298-301
dwarf novae as, 255
incidence, 256, 274
interactive binaries, 7, 250
possible third components, 293
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spotted stars in, 348, 358-61 intercalibration of areal elements, 232-3
X-ray binaries, 256 standard stars experiment, 204-20, 244
BL Her type stars, 380 Canakkale Onsekiz Mart University (COMU)
BL Lac type objects, 14 Observatory
black body approximation, 318-19 differential photometry software, 222, 225,
black body radiation, 42—4 229
gradient and, 29 standard star calibrations, 206, 219
six-colour system, 87, 388 candela (unit), 40-2
solar spectrum and, 45 carbon compounds, 90, 123-4
UBYV diagram and, 85 cataclysmic variables, 2, 14, 114

black holes, 19 Catalogue of Algol type Binary stars, 301,
blanketing lines, 86, 99 307
blazars, 115 Catalogue of Bright Stars, 206

Blazhko effect, 284-5, 289
blocking, 86, 95, 98, 387, 397
blooming. See saturation, detectors
blue sensitivity, CCDs, 187 applications, 231-7
bolometric albedo, 120-1 eclipsing binary detection, 275
bolometric corrections, 28, 30, 48-51, 55-6, 69 example photometry, 235-7
bolometric luminosity, 401 image frame transfer, 185-7
bolometric magnitude, 28, 30, 52 safe parking, 235

apparent magnitude and, 49, 55 Center for Backyard Astrophysics, 5, 10

CC Eri, 349-50, 370
CCD cameras, 26, 183, 184, 185, 200.
See also charge coupled devices

Pettit and Nicolson’s technique, 52-3, 68, cepheid variables
171, 407 binarity effects, 390, 392-3
Sun, 47-8, 68 distance estimates, 394
Bonner Durchmusterung, 3 period change, 289, 304

Boss 4342, 42 period-luminosity law, 378
Bouguer’s law, 73—4 six-colour data, 388—400
Brackett series lines, 132 subgroups, 380-1
Bright Star Catalogue, 206 CF Tuc, 157, 373
brightness assessment CFCs (current frequency converters), 195
accuracy, compared with position, 13 CG Cyg, 371
apparent magnitude and, 28 charge coupled devices (CCDs), 26
Sun. Moon etc., 116-17 See also CCD cameras
brightness ratio, eclipsing binaries, 250 detectors based on, 182-8
brightness temperature, 54, 92, 386-7, 395-7 linearity, 176
British Astronomical Association, 9 noise in, 190-1

broadband filters, 56-63, 80-91

colour temperature relationships, 386

interstellar extinction and, 77-8
magnitude-aperture curve, 135
other than UBV, 86-91
broadband photometry, 30
CQ Cep, 7
Johnson and Morgan, 25
light curve analysis, 6
limitations, 8
U Cep and U Sge, 332-5
BS 6850 and BS 6388, 216
BS 7302 and BS 7862, 210
BY Dra type stars, 294

C-Munipack program, 235-6

Ca Il H K line, 110

calibration
CCD cameras, 231, 235
differential photometry, 221-30

spectral sensitivity, 187-8
charge-voltage product, 178-9
chart recorders, 194-5, 244
X2 minimization, 266-9, 272, 320—1, 326
See also curvature Hessians
cepheid variables, 383, 393, 397
starspot models, 344, 349-50, 357-8
CIE (International Commission on
[llumination), 49
circular polarization, 139, 750, 151
circular spot model (CSM), 345-7
curve-fitting, 348-51, 363
MEM compared to, 355, 370
circumstellar material, 290, 297, 305, 328-32
‘Clairaut’ stability criteria, 319
‘clocking noise,” 191
close binary systems, 6, 310-35
angular momentum, 300
apparent period changes, 286—7
coordinate transformation, 310-12
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close binary systems (cont.)
eclipsing binaries and, 249, 273-4
frequency domain analysis, 325-7
globular clusters, 256, 275
narrowband photometry, 327-35
orbital eccentricity, 312-16
proximity effects, 316-20
sixteen parameter model, 317, 320-7
spotted stars and, 341
clouds, 74, 204
clusters of galaxies, 134
clusters of stars
brightness of h Per and y Per, 116
colour-magnitude sequences, 66, 79, 102
H-R diagrams of open clusters, 100
NGC 604 in M33, 116-17
collimation, 168
colour
effective temperature and, 55, 65, 400
magnitude scales and, 20
surface flux correlations, 63—5
wavelength and, 12
colour coefficient, 214
colour excess, 28, 97, 107
colour index, 13, 29, 73, 386
spectral type and, 31
surface temperature and, 83
colour-magnitude diagrams, 26, 66
See also Hertzsprung-Russell diagram;
Main Sequence
colour temperature, 54, 92, 96
column densities
apparent brightness and, 118
interstellar extinction and, 78-9
comets, 16, 123, 124, 155
Commission 42 (IAU), 9, 337
‘common envelope’ binary systems,
254-5
comparison stars. See reference stars
computer languages, 243
computer programs, 210
See also data analysis
CCD photometry, 235-7
data reduction in differential photometry,
225, 227, 229
image location, 222
light-curve analysis, 262-72, 317, 357-8,
371
COMU Observatory. See Canakkale Onsekiz
Mart University
constants, mathematical, physical and
astronomical, 411-12
contact binary systems, 254-5, 299, 320,
336
convective effects, 320, 336, 341
cool binaries, 157, 299, 341
See also active cool stars; spotted stars

coordinate transformations, 75, 119, 242
close binary systems, 310-12
spotted stars, 346
Copenhagen system, 110, 153
CORS method, 404-5, 408
cosmic rays, 189
cosmology, 91, 131
COSMOS machine, 36
CQ Cep, 6, 7
Crab Nebula, 128
CSM. See circular spot model
current frequency converters (CFCs), 195
curvature Hessians, 321-2, 344, 350, 353
curve-fitting problems
Baade-Wesselink (B-W) methods, 383,
387
circular spot model (CSM), 348-56
eclipsing binary light curves, 247-9, 258,
262, 266, 272, 328
five parameter curve fitting, 322, 324
four parameter curve fitting, 333
sixteen parameter model, 317, 320-7
spotted stars, 345, 353-255
CURVEFIT program, 317-18, 371
cyanide, 123, 124
cyclic changes and O-C diagrams, 297, 301

DAOPHOT procedure, 235
dark currents, 189-91, 231
data analysis, 243.
See also computer programs
CCD cameras, 188
data-logger output, differential photometry,
223, 225, 227, 230
information content of data, 248-9
standard star calibration, 211
use of personal computers, 5
data binning, 262-3
data space and parameter space, 247-8
de Vaucouleurs law, 135-7
‘dead time,” 198-9, 202
declination, 76
deferred charge, 184
8 Cep, 389, 391-7, 403
prototype cepheid, 375
d Scu type stars, 114, 401
detached binary systems, 254-5, 300
detectors, photometric, 161-2, 170-92, 201
photon pulse counting, 196200
quantum efficiency and responsivity, 175
solid state detectors, 168-75
determinacy issue. See parameter
determination
DI (Doppler Imaging), 342, 369-70, 372
DIBs (diffuse interstellar bands), 90
differential extinction, 224-5, 229
differential magnitude, 224, 263
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differential photometry, 210, 221-30
differential rotation, 348-9, 355, 369
diffuse interstellar bands (DIBs), 90
diffusion approximation, 318

digitization, 195, 2334

discrimination, photoelectron pulses, 196, 198
‘dog-eat-dog’ scenario, 305

DOPPEL program, 357-8

Doppler Imaging (DI), 342, 369-70, 372
double stars. See binary systems

DQ Her, 111, 154

DR Vul, 292

dwarf novae, 111, 255-6

dynamic extinction, 191

dynamic range, photometric detectors, 176
dynode chains, 177, 189

EA type binaries, 251, 255, 297, 301-2
Earth-based observations. See ground-based
observations
Earth orbital motion effects, 227
EB type binaries, 253, 255, 322-5
eclipsing binaries
See also Algol; EA type binaries
angular diameter determination, 55
discovery, 18
dwarf novae, 111, 255-6
geometry of eccentric systems, 313
incidence, 256
light curve analysis, 6, 247-73, 343, 360
narrowband photometry, 327-35
NY Aqr, 114, 115
orbital inclination, 144
period changes, 2867, 289-97
photometric classification, 249-56
planetary eclipses, 3, 249n
shell and disk sources, 329-32
spotted stars in, 359
total and annular eclipses, 259
wider utility of, 65-6
Edinburgh, Royal Observatory, 26, 36
EE Peg, 294
effective radius, galaxies, 134
effective temperature, 29, 51, 54-5
a-parameter and, 98
cepheid brightness temperature and, 395-6
colour and, 55, 65, 385, 397
reference stars, 56
Sun, 44-5
effective wavelength, 29, 60-2, 384, 388
eight parameter model, 260, 267, 269, 317
Einstein, Albert, 33
electromagnetic spectrum, 11, /2
electron mass, charge and magnetic moment,
411
electron pressure, 85
electrons, photo-ionic, 34

elliptical galaxies, 134
EM Cep, 222-3, 229-30
EMI 9558, 190
EMI 9813, 197
enhancers, areal detectors and, 179-82
entropy, maximum entropy methods, 352-5
envelope convection, 297
ER Ori, 294
ER Vul, 371
error formulae, 208-9, 268, 272, 322
See also parameter determination
mn Aql, 387, 391-7, 403
evolution of binary systems, 255-6, 298-300,
328
EW type binaries, 253, 255, 291
extended objects, 14, 46, 116-38, 154
extinction. See atmospheric extinction;
interstellar extinction
extrafocal image measurement, 21
extrasolar planets, 3—4, 10, 249n
eye-based observations, 34
accuracy, 3, 13
bolometric correction, 49
extended objects, 116
sensitivity of the human eye, 11, 46
variable star types, 5
visual object identification, 164, 166
eye sensitivity function, 43—4

F2 system, 103
Fabry lenses, 21, 165, 169-70
fall time, photometric detectors, 176
fast photometry, 110-15
CCD cameras, 187
Noise, 196
solid state detectors, 168
telescope stability, 163
Fermi level, 172, 174
FETs (field-effect transistors), 174
FHWM (full width at half maximum) values,
236
field-effect transistors (photo-FETs), 174
figures of merit, 177
filters, 152, 169, 243
See also broadband filters
CCD cameras and, 26
cepheid variable observations, 385,
388-90, 407
Cousins and Johnson differences, 205
Gaia mission, 103
infrared, 152
intermediate band photometry, 92-9
longpass and bandpass, 58-9
magnitude system definition and, 25
molecular hydrogen, 133
narrowband photometry, 30, 154
six-colour system, 386
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filters (cont.)
spectrometric and spectrophotometric, 13
standard star calibrations, 205-6, 213
UBYV system, 56-63, 69, 169
fitting functions
cepheid variables, 385
eclipsing binary light curves, 247-9, 266,
320-1
spotted stars, 345, 3524, 356, 359
five parameter curve-fitting, 322, 324
Flamsteed, John, 17
flare stars, 14, 341, 349
flat-fielding, 170, 191, 232-3
flow charts, 267-8
See also computer programs
flux, 29-30
infrared flux method, 69
stellar flux and colour, 66
flux spillage, 234
focussing and CCD use, 235
foreoptics, 161, 163, 200, 232
four-colour system. See uvby system
four parameter curve fitting, 333-4
frame bias; frame transfer. See CCD cameras
frequency domain analysis, 325-7
full width at half maximum (FHWM) values,
236

G band, 99, 108
GAIA mission, 4, 10, 103, 244, 298
gain, detectors, 190, 194, 234
galactic acceleration, 290, 305
galactic direction
distribution of stellar types, 86
interstellar extinction and, 77-8, 80
narrowband photometry, 110, 132
period change in eclipsing binaries, 289
galaxies, 131-138
brightness distribution of, 118
catalogues of, 136-8
classification of, 133
distance estimates, 131
eclipsing binary detection in, 256, 275
Galileo Galilei, 17
General Catalogue of Variable Stars (GCVS),
222
giant branch, (MS) stars, 66-7, 83
giant emitting hydrogen region (GEHR),
131~
GL Car, 337
globular clusters, 256, 274-5, 289, 399
glossary, 27-32
Golay box, 25
goodness of fit, 266-9, 272, 345
See also curve-fitting problems
Goodricke, John, 18-19, 35, 391
gradients, 29, 534

gravitational lensing experiments, 26
gravity
B-W radii and, 398, 402
‘pressure broadening,” 105
gravity-brightening effect, 318-19, 323, 325,
336
‘grey’ extinction, 80
ground-based observations, 3, 267
See also atmospheric extinction
GSC I and GSC II catalogues, 27, 36, 166
Guide Star Catalogs (GSC I and 1I), 27, 36,
166

H II regions, 131-2
H-R diagram. See Hertzsprung—Russell
(H-R) diagram
Ha to HB ratio, 131-2
Halley, Edmund, 17
Hamamatsu R6358 photomultiplier, 213
hand solutions, light curve analysis, 257-62
Hankel transform, 327, 336
Harvard Standard Regions, 22
HB line, narrowband photometry, 103—4
HD 1743, 236-7
HD 208218, 230
HD 209458, 3, 4, 10
HD 208218 and HD 208440, 229
HD 44179 nebula, 90-1
heliocentric correction, 227-30
heliocentric Julian days, 279-80, 304
helium, 189
Helix nebula, 130
hemispherical sources, surface mean
intensity, 51
Henry Draper Catalogue, 3
HEPA (Hipparcos Epoch Photometry Annex),
4, 10, 27, 36
Herschel, John and William, 18-19, 35
Hertzsprung gap, 289
Hertzsprung—Russell (H-R) diagrams
B - V values and, 82
instability strip and pulsating stars,
381-2
k Cru, 101
narrowband photometry and, 107
open clusters, 100
variable star positions on, 382
Heumann’s A-function, 265-6
Hipparchos of Nicea, 1, 15-17
Hipparcos Epoch Photometry Annex (HEPA),
4, 10, 27, 36
Hipparcos Space Astrometry Mission, 27, 55,
65-6, 103, 368-9, 394
historical notes, 14-27, 34-5
hour axis, 76
Hubble-Reynolds law, 1334, 156
Hubble Space Telescope, 4, 27, 125-6, 275
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human eye, 11, 12
See also eye-based observations
hydrogen, 8 photometry, 103

ill-posed problems, 353, 372
illuminance, 30
magnitude scales and, 64
Sun, 45
telescope diameter and, 62
image frame transfer, 185-7
image intensification, 169, 181-2
Information Bulletin on Variable Stars, 9
information limit, data analysis, 249
information space. See parameter space
information transfer efficiency, 175, 192, 201
infrared flux method, 69
infrared radiation
interstellar extinction, 78, 89-90
molecular hydrogen in NGC 5861, 132
pulsating star observations, 407
sensitivity of photometers, 11, 174
UBYV system extension, 89
instability strip, H-R diagram, 381-2
instrumentation, 161-70
integrals, evaluation, 264-5, 276, 320, 404
« integrals, 264—6
o integrals, 3467
intensity, 39-40
hemispherical sources, 51
moments of, 41
‘Stokes’ parameters and, 138
interactive binaries, 7, 250, 255-6, 328, 335
See also close binary systems
interference
coherent backscattering, 146—7
filters, 92, 104
interferometry
angular diameter determination, 55, 404
microwave polarimetry, 149
speckle interferometry, 293
theories of light and, 32
intermediate-band photometry, 30, 92—103,
199
International Amateur—Professional
Photoelectric Photometry, 5, 9
International Astronomical Union, 9
International Commission on Illumination
(CIE), 49
interstellar extinction, 29-30, 77-80, 151
cepheid variables, 385, 391-2
Crab Nebula, 128
infrared studies, 89-90
narrowband photometry and, 107
six-colour system, 89
UBY filters and, 82
interstellar reddening, 30, 97, 389, 391-2, 400
inverse-square law, 18, 46

ionization and recombination, 381-3
IPCS (Image Photon Counting System), 181,
201
IRAS data, 152, 156
iris diaphragm photometers, 11, 22, 23, 35
iron abundance, 96
irradiance, 30
filter bandwidth and, 59
radioastronomy, 41n
solar, 56, 68
irregular variables, 14
Isaac Newton Telescope, 181
Islam, 15, 117, 155
isochrones, 101-2, 107, 110
isophotal wavelength, 29, 61
IUE satellite, 392

jansky (unit), 41n

Johnson (H. L. Johnson) magnitudes. See
UBYV system

‘Johnson noise,” 192, 194

Julian dates, 279-80, 304

‘kappa mechanism,” 383

k Cru, 101

Kepler, Johannes, 16-18

King law (I. King), 134, 156

KVW (Kwee and van Woerden’s) method,
238-9, 241

Kwee and van Woerden’s (KVW) method,
238-9, 241

1 Car, 403-5, 408

Lagrangian points, 254, 316

A Tau, 293

lambert (unit), 42, 118n

Lambert’s law, 120, 122

light, theories of, 324, 36

light curve analysis
best fit methods, 23941
broadband light curves, 6
close binaries, 310-36
computer-based, 262-72
displacement of minima, 313-14
eclipsing binaries, 247-73, 337
Fourier coefficients, 325
hand solutions, 257-62
KVW method, 238-9
middle line method, 241-2
polygonal line method, 241
sliding integrations method, 242
solutions and models, 249

light curves
differential photometry, 221
eclipsing binaries, 6, 23-4, 250, 257, 276,

363

eight parameter model, 260, 267, 269, 317
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light curves (cont.)
pulsating stars, 375-9, 381
six parameter model, 260, 322
sixteen parameter model, 317, 320-7
spherical model, 2604, 317, 320
spotted stars, 342-3, 349-51, 360,
361-70
variable stars, 237-42
light element determination, 280-2
light emitting diodes (LEDs), 199-200
light ‘pollution,” 117-18, 154
light travel time effect, 227-8, 290, 2926,
305
limb-darkening
cepheids, 383
eclipsing binaries, 259-61, 264, 319, 326,
329, 334
Solar System, 120
spotted stars, 344, 348, 351, 359
the Sun, 18
limb-darkening coefficients, 120, 261, 276,
320, 329
Lindblad criteria, 107
line blocking, 86, 95, 98, 387, 397
line index, 30
linear detectors, 161
linear gradients, 53—4
linear polarization, 139, 141-5, 147
linearity, photodetector, 175
areal detectors, 179
CCDs, 184, 231-3
pen recorders, 194
photographic emulsions, 179
photomultipliers, 178
solid state detectors, 168
local-to-standard calibration coefficients, 210
Lockwood’s system (G. W. Lockwood), 108,
109, 158, 407
logarithmic magnitude scale, 19
LONEOS catalogue, 243
longitude preferences, 362, 367
longpass filters, 58-9
LQ Hya, 372
lumen (unit), 40-1, 43
luminosity, 30
B index and, 107
broadband filters and, 81-2, 89
solar, 68
stars of known radii, 65
U — B values and, 85, 95
uvby system and, 96, 99
luminosity classification, 81
luminous power (luminous flux), 39
lunation, timing of observations, 222-3
lux (unit), 41
Lyman « lines, 128-9

MACHO project, 26, 36
maculation. See spotted stars
Magellanic clouds, 403
magnetic braking, 291, 297, 299, 301, 305
magnetic fields and starspots, 342
magnetic pressure, 297, 306
magnitude-aperture curve, 135-6
magnitude bandwidth, 30
magnitude scales
calibration, 68
Hipparchos of Nicea, 1, 15
illuminance and, 64
logarithmic basis, 19
monochromatic magnitude, 31, 53
standard magnitude, 32
the Sun and, 46-7, 412
zero constant question, 49
Main Sequence (MS) stars, 667, 81
in eclipsing binaries, 251, 253, 259-60,
272, 275
instability strip and, 381-2
mass ratio, 325
mass transfer and loss
in Algol-type binaries, 290-1, 297, 301,
329, 333, 335-338
cepheid variable radii, 399
period change in variables, 287, 289
massive binaries, 300
mathematical constants, 411-12
mathematical functions for light curves, 237
Mauna Kea observatory, 3
Maxim DL program, 235
maximum entropy methods (MEM), 352-5,
371
maximum usable signal, 176
Maxwell, James Clerk, 32-3
mean structural constant, 315
mean wavelength, 29
measurement noise, 1934
MEM (maximum entropy methods), 352-5,
371
metal oxide semiconductors, 182—4
metallicity, 86, 96, 110
metallicity index, 31, 82, 97-8
microchannel plate, 180-1, 185
microwave polarimetry, 148-51
MIDAS (Munich Image Data Analysis
System), 188
migrating waves, starspots, 348
mildly interacting binary systems, 7
Milky Way, 117-18
See also galactic direction
minor planets, 145-7, 156
Mira (o Ceti), 2, 16, 407
Mira type stars
apparent period changes, 286
B-W analysis, 400-1
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light curves, 379
light element determination, 280-1
radius estimate for R Tri, 64
temperature and brightness changes, 51
TiO and VO photometry, 108-10
mirror surfaces and magnitude, 25
MKK (Morgan, Keenan, Kellman) system, 31
MOA project, 36
models
stellar atmospheres, 397
variable star light curves and, 238
molecular hydrogen, 132
monochromatic magnitude, 31, 53, 73, 93
monochromators, 104
Moon, 116-17, 155, 222-3
Morgan, Keenan, Kellman (MKK) system, 31
MS. See Main Sequence stars
Mueller matrix, 140-1, 156
multi-band stellar radio astronomy, 8
multi-beam photometry, 166
multi-channel photometry, 166
multi-wavelength studies, spotted stars, 343,
356-8, 370
multiplication noise, 189-90, 196
Munich Image Data Analysis System
(MIDAS), 188

naked-eye observations. See eye-based
observations
narrowband photometry, 103-10
close binary systems, 7-8, 327-35, 337-8
filters, 30, 154, 168
interactive binary evolution, 335
Pluto, 127
nebulae, 90-1, 127-32
‘negative dissipation,” 383
‘negative’ polarization, 147
Newton, Isaac, 32
nit (unit), 42
noise
See also signal-to-noise ratio
CCD detectors, 185
distribution as non-Poissonian, 112, 168,
175
in photometry, 188-92
read-out noise, 2334
in the ultraviolet, 218
noise equivalent power, 175
North Polar Sequence, 21-3, 25, 35, 58
novae, 16, 111, 255-6
null-method photometers. See iris diaphragm
photometers
NY Aqr, 114, 115

O-C (observed-minus-calculated) analysis,
279-84, 302
O-C diagrams
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basic forms, 2814, 303
complexities, 2847
cyclic changes and, 297, 301
period changes and, 289-92
occultations
eclipsing binaries, 249-50, 257, 259, 263
lunar and planetary, 55, 69, 115
OGLE project, 36
Olbers’ Paradox (H. W. M. Olbers), 116, 154
o Ceti. See Mira
‘opposition effect,” 123, 145-5
Optec Manual, 10
optical depth, 41
optical spectrum. See visible spectrum
optimization analysis, 247, 249, 266-7, 272
orbital eccentricity, 250, 279, 290, 312-16
orbital inclination, 144, 250, 257, 262, 331
orbital motion and time difference, 227
overtone pulsators, 381, 407

P Cyg, 16
P-E diagrams, 284, 288, 294, 298
p-i-n photodiodes, /73
Padova model, 102-3, 153
PAHs (polycyclic aromatic hydrocarbons),
90-1
‘parabolic interpolation,” 267
paradoxes, EAS and EW binaries, 253
parallaxes, 53, 55
eclipsing binaries, 65-6
errors, 368-9, 371
photometric, 19
parameter determination
See also n-parameter curve-fitting/models
set size and, 219-20, 321
spotted stars, 346, 350-3, 372
standard star calibrations, 214
parameter space, , 247-8, 262, 320, 352-3
parsecs, 28n
Peltier effect, 185, 231
pen recorders, 194-5, 224
periastron longitudes, 310-11, 313
perimeter curves, 121
period changes, 279-307
in Algol-type binaries, 290-1
apparent, 2867
cyclic internal changes, 297
eclipsing binaries, 289-97
observational aspects, 287-97, 304
pulsating variables, 289
theoretical aspects, 298-300
period-luminosity laws, 378, 380, 407
personal computer use, 2, 5
Pettit and Nicolson’s technique, 52-3, 68,
171, 407
phase determination, 263
‘phase law,” 121-3
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phase scales, 280
phot (unit), 41
photo-ionisation, 34
photocathodes, 170, 172, 174, 181
photoconductive effect, 171-5
photodiodes, 173, 190-1, 194
photoelectric effect, 33—4, 36
photoemission detectors, 170-1
photographic emulsions, 20-1, 179-80, 275
‘photometer head,” 164, 165, 198
photometers, 161-70
See also detectors; photomultipliers
CCD cameras and, 26
components of, /162, 165
infrared and ultraviolet sensitivity, 11
iris diaphragm, 11, 22, 23
measurements, 192-200
photoelectric, 23, 110-15
Schilt type, 22
setting up, 204
photometric parallax, Vega, 19
photomultipliers, 24-5, 177-9
efficiency, 171
Hamamatsu R6358, 213
linearity, 178
noise in, 188-90
photon counting, 197
use with CCDs, 185
voltages, 190
photon counts
See also detectors
IPCS, 181
photon pulse counting, 196-200
telescope diameter and, 62-3
zero constant, 213n
photon noise, 112-13
photons, 33
detection processes, 170-92
effects on semiconductors, 172-3
thermionic work function and, 172
photopic illuminance, 46, 49
photopic sensitivity, 43—4, 47
photopolarimetry, 138-51, 168-9
phototransistors, 174-5
photovoltaic effect, 172
physical constants, 411-12
Piggott, Edward, 391
pixel size, 177
pixel well capacity, 233-4
Planck, Max, 33
Planck functions, 61
planetary companions, 3—4, 10, 249n
planetary nebulae, 901, 128-30
Pluto, 124-7
point spread function (PSF), 234-5
Poissonian distribution and noise, 112, 168,
175

polarimetry
See also circular polarization; linear
polarization; photopolarimetry
close binaries, 318
microwave polarimetry, 148-51
polycyclic aromatic hydrocarbons (PAHs),
90-1
polygonal line method, 241, 244
polynomials, best fit method, 23941
position and brightness assessments, 13
postdetection systems, 198
power spectra, 112, 113
preamplifiers, 198
precession of the equinoxes, 15, 17
predetector units, 162, 163
‘pressure broadening,” 105-6
primary, in eclipsing binaries, 250
primary extinction, 213
programs. See computer programs
Project Pluto, Guide 7.0 software, 222
proximity effects, 264, 316-20
proximity integrals, 326
PSF (point spread function), 234-5
Ptolemy, Claudius, 15, 17, 34
pulsars, 128, 274
pulsating variables, 375-408
Baade—Wesselink procedures, 383—8
light curves, 376-9
p-mode and g-mode oscillations, 382
period changes, 289
six-colour data on Cepheids, 388—400
pulsational radii, 400-6, 408
‘pure scattering’ approximation, 319

Q, U curves, 141, 143-5

Q parameter, UBV system, 85
‘quantization to h,” 43

quantum efficiency, 175, 184, 214
quantum theory, 33

quasars, 4, 27, 103, 115

r'4 law, 134, 137
R Tri, 64
radial velocity, cepheid variables, 377, 3834,
387, 391, 408
radiation
atmospheric ‘window,” 11, 47
black body, 424
nature of, 324
radiation field concepts, 39-42
radiation intensity, 43
radiation pressure, 41
radioastronomy
irradiance unit, 41n
microwave polarimetry, 148-51, 157
multi-band, 8
of star clusters, 131
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Rayleigh scattering, 73—4, 80
recorders, pen, 194-5, 224
recovery time, photometric detectors, 176
red leak, 169, 174, 219
‘Red Rectangle’ (HD 44179), 90-1
red sensitivity, detectors, 169, 184, 188
reddening
anomalous, 91
interstellar, 30, 97, 389, 391-2, 400
uvby corrections for, 97, 99
reddening line slope, 79, 85
reference stars
See also standard stars
basic photometric data, 56
calibration with single, 210
cepheid six-color system, 393
differential photometry, 221
spotted binaries, 362
reflection axes, light curves, 238-9,
241-2
reflection coefficient (albedo), 119, 146,
319-320
reflection laws, 122
relative gradient, 29, 54, 61
relativity, 23, 33, 316
remote centring and guiding, 167
reradiation, 120, 143
reset noise, 191
response functions
broadband filter, 57, 87
cathode, 59, 82, 174
detector, 25, 129, 148-9, 169-70
monochromatic magnitude and, 31
response time, photometric detectors, 176,
194
responsivity of detectors, 175
reverse biasing, 1734
RGU filter system, 86
Richardson law, 191
rise time, photometric detectors, 176
‘Roche lobe,” 7, 254-5, 290-1, 301
rods, retinal, 43, 46
rotation matrices, 75, 151
application to binary systems, 141, 311
heliocentric correction, 227-8
planetary surfaces, 119
spotted stars, 346
Royal Astronomical Society of New Zealand
(RASNZ), 9, 34
RR Lyr type stars
B-W analysis, 400, 402, 408
light curves, 376
period changes, 281, 283-5, 289, 304
period-luminosity relationship, 380
position on H-R diagram, 382
RS CVn, 370
RS CVn type stars

AR Lac as, 341

differential rotation, 348-9

light curves, 255, 361-70
magnetic braking, 291, 299, 307
parallax errors, 368-9
polarimetry, 150-1, 157

431

starspot parameters, 346, 362, 366, 372

RT And, 300, 369, 371
RT Lac, 362, 367-8, 371
RT Per, 284, 298

RV Tau type stars, 400-2

s-cepheids, 381

S Mus, 381, 398, 408

saturation, detectors, 176, 184, 232-3

saturation, U Sge absorption, 334

scattering, electrons, 141-2

Schilt type photometers, 22

Schott filters, 213

scintillation, 112-13, 192

scotopic sensitivity, 44

selenium photoconductors, 23

semiconductors
See also charge coupled devices
microchannel plate, 180
photoconductive effect, 171-5

semidetached binary systems, 254-5, 299

sequences, 31, 66
See also Main Sequence

Sérsic form (J. L. Sérsic), 134, 137, 156

set size and parameter determinacy,
219-20
Seyfert galaxy NGC 7496, 137
shot noise, 112, 188-93, 227
SI units, 41
o functions, 155, 331, 336, 359
o integrals, 346-7
signal-to-noise (S/N) ratio
dark currents and, 191
mean flat field, 232
photoelectric detection, 24, 196
quality of measurements and, 3, 10
shot noise and, 189
solid state detectors, 168-9, 175
SIMBAD database
positional data and, 222, 230
UBYV system values, 54n, 69, 219
single channel photometry
amplification noise and, 196
areal compared with, 179
CCD cameras and, 231, 234
design issues, 162, 164, 166, 194
differential photometry and, 221, 224
single detector transfer efficiency, 185
six-colour system, 87-9, 386400
sky brightness, 234, 412
‘sky limited’ detection, 192
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‘sky’ variation, 222
sliding integrations method, 242, 245
Sloan Digital Sky Survey (SDSS), 4, 10, 36,
91, 152
SML program, 371
S/N ratio. See signal-to-noise ratio
societies and groups, 9—-10
software. See computer programs
Solar System photometry, 115, 118-24
solid state detectors, 168-9, 200.
See also phototransistors; semiconductors
South Polar Sequence, 22
southern skies, 17, 26, 243
space-based observations, 27
astrometry, 4, 55, 298
solar radiation, 45, 47-8
variable stars, 298, 369
special relativity, 23
specific brightness, 39
speckle interferometry, 293
spectra. See wavelength
spectral illuminance, 30, 54, 61
spectral resolution, 31
spectral response, detectors, 176
spectral type, 31-2, 62
temperature and, 67
U — B values against, 84
spectrophotometry, 1, 13, 129
spectroscopic binaries, 55, 255,
310, 318
spectroscopy of pulsating stars, 375-6
specular reflection law, 7122, 123
spherical model, 2604, 317, 320, 323
spherical trigonometry, 77
sphericity, departures from, 264, 316
‘spin—orbit coupling,” 291, 297, 301, 307
SPOT program, 357-8
spotted stars, 341-73
in binary systems, 348, 358-61
light curve analysis, 360-70
parameter sets, 355
photometric effects of spots, 344—7
RR Lyrae type stars, 289
RS CVn type stars, 361-70
spot temperatures, 356—8
standard stars.
See also reference stars
calibration experiment, 204-20, 243
differential photometry compared to, 221
UVB system, 58
Catalogue of Algol type Binary stars, 301,
307
Catalogue of Bright Stars, 206
General Catalogue of Variable Stars
(GCVS), 222
Guide Star Catalogs, 27, 36, 166

Hipparcos Epoch Photometry Annex
(HEPA), 4, 10, 27, 36
historical, 3, 15-17, 34
LONEOS catalogue, 243
star charts, 17
star clusters, colour-magnitude diagrams, 26
star forming regions, 131
star spots. See spotted stars
stars
See also binary systems; variable stars
absolute parameters of, 65-7
distance determination, 64
evolutionary models, 107-8
giant and dwarf, 81, 96
size determination, 53-5, 64
spectral type, 31-2
stellar winds, 301
Vogt—Russell theorem of structure, 253
stationary light, times of, 23842
Stebbins and Whitford system, 86-9, 152,
388-400
Stefan’s constant (A. J. Stefan), 63
Stefan’s law, 42, 68
stellar temperatures. See surface temperatures
steradians, 39-40
stilb (unit), 42
‘Stokes’ parameters, 138—40, 144, 149-50, 156
strip charts, 194-5, 224
strongly interacting binary systems, 6
successive approximations analysis, 8
Sun
cepheid colour model and, 387
heliocentric correction, 227-30
limb darkening, 18
photometric characterisation, 44—8
spotted star photometry and, 369
UBV magnitude, 57
visual and bolometric magnitude, 412
supergaints, 83, 87
supernova remnants, 128
supernovae, 17, 401
surface flux, colour correlations, 63-5
surface mean intensity, 52
surface temperature, 69
correlation with B — V values, 81-2
relative gradient and, 61-2
six-colour system, 87
spectral type and, 31
SV Cam, 360
SW Cyg, 295
‘symbiotic stars,” 256

Taylor expansions, 53, 59, 61, 92
telescopes, optical
extended source brightness, 14
fainter stars revealed by, 17
mirror surface effects, 25
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photometric use, 2, 5, 48, 162—4, 200
photon counts and, 62-3
remote centring and guiding, 167
television cameras as detectors, 174-5,
181-2
temperature.
See also effective temperature; surface
temperature
black body radiation dependence on, 42
cepheid luminosity and, 376
cooling CCD cameras, 185, 231, 235
flux and bolometric correction, 50
spectral type and, 67
star spots, 342, 356-8
stellar flux and, 51-6
uvby values and, 98-9, 107
temperature differences, 319-20
temperature effects on noise, 189, 191, 193
terminology, 27-32
thermal noise, 193-4, 196
thermionic effects in photomultipliers, 178,
189
thermionic work function, 172
Third Reference Catalogue (RC3), 137
three-spot fitting option, 354, 372
tidal interactions, 251, 299
time
differences and orbital motion, 227
Julian date unit, 279-80
light travel time, 227-8, 289-90, 292-6,
305
of stationary light, 238-42, 244
timing of observations, 222
time-phase conversion, 280
time resolution, 115, 167-8, 198
limits, 194, 196
TiO bands, 101, 103, 108, 110
‘tracing paper’ methods, 238, 241, 258-9
transits and occultations, 249-50, 257,
259, 265
transmission functions
narrowband filters, 105
UBYV filters, 58-61, 93, 214
triple star systems, 293-5
two-beam photometry, 168
two-colour diagrams, 79
two-spot fitting option, 125-7, 354, 372
Tycho Brahe, 16-17

U — B values

colour temperature and, 25

intrinsic luminosity and, 95

spotted stars, 357

standard star calibrations and, 58, 217-19
u — b values, 98, 107
U Cep, 7, 251, 288, 298, 329

broadband photometry, 332-5, 337

U Her, 255
U Sge, 7, 251, 329, 332-5
UBV system
See also B — V values; broadband
photometry;
U — B values; V magnitude
clusters, 79-80
filters, 56-63, 69, 80-6, 214
modifications and extensions, 56-63, 89,
91,
152, 244
reddening line slope, 79
SIMBAD database, 219
standard star calibrations, 2067
telescope type, 164
UBVRIJKLMN system, 89-90
UK Schmidt Telescope (UKST), 26, 36
ultraviolet radiation
atmospheric absorption, 47, 163, 218
CCD camera sensitivity, 187
detection of binarity, 392
interstellar extinction, 90
spotted stars, 369
telescope sensitivity, 162, 164
VV Ori light curves, 323
white dwarf detection, 294
Ulugh Beg, 16, 34
uniformly diffusing flat disk, 123
units, 40-2
UV Psc, 369, 371
uvby system, 25, 92-8, 152
See also intermediate band photometry
B filters and, 98-100
Balmer decrement measures, 28
extensions to, 99, 101-2, 153
metallicity index, 31
UX Ari, 150-1
UX Tri, 285
UZ Lib, 371

V — R values
Barnes-Evans approach, 64, 388, 397, 404
XX Tri, 357
V745 Cas, 236-7
V477 Cyg, 315-16
V magnitude, UBV system, 27, 55-9
individual star data, 230, 237, 404
uvby y and, 93
V calibration, 210, 212-13, 230
V833 Tau, 372
vacuum tube detectors, 182
Variable Star Observers League in
Japan, 9
variable stars
See also eclipsing binaries; light curves;
period changes; pulsating variables
definition, 2, 375
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variable stars (cont.)
eye-based observations, 5
historical recognition of, 15-18
light curves, 237-42
Mira group stars, 2
period changes, 279-307
rapid blue variables, 111
minimum S/N for differential photometry,
3,24
technology and discovery rate, 26—7
WET project, 114
white dwarf G 29 - 38, 112, 113
Variable Stars as Essential Astrophysical
Tools, 307
VAROBS program, 225
Vega
basic photometric data, 56
as magnitude standard, 32, 58-9, 62, 412
parallax, 19, 412
Vereinigung der Sternfreunde, 5, 9
vibrating stars. See pulsating variables
Vidicon cameras, 182
Vilnius photometry, 101, 153
‘virtual observatory,” 180
visible spectrum
interstellar extinction, 78
visual photometry, 117-18
visual object identification, 164, 166
VO band, 108, 110
Vogt—Russell theorem, 253
voltage frequency converters (VFC), 195,
207, 210, 224
‘von Ziepel’ law, 319
VV Ori, 293, 322-5, 336

W-D program, 317, 337
W UMa, 2514, 306
W Vir type stars
B-W method, 387, 399, 408
light curves, 377
period-luminosity law, 378
wave theory of light, 32-3
wavelengths
See also spectra
black body radiation, 42-3
bolometric magnitude, 28
colour and, 12

effective wavelength, 29, 60-2, 384, 388
extinction coefficient dependence on, 74,
217
gradient and, 29
sensitivity of CCDs, 187
sensitivity of optical telescopes, 162
sensitivity of photographic emulsions, 21
sensitivity of semiconductors, 172,
176-7
sensitivity of the human eye, 49
solar spectrum, 43, 45-7
UBYV filters, 59-60
well capacity, CCDs, 2334
white dwarfs, 112-14, 294
Whole Earth Telescope (WET) project, 114,
115,154
Wien’s displacement law, 43, 60-1
Wilson and Devinney (W-D) program, 317
Wilson-Bappu effect, 110, 153
WINK program, 317
Wolf-Rayet stars, 6, 154
work functions
dark currents and, 189
microchannel plate, 180
photoemission detectors, 171-2, 176
working range, photometric detectors, 176
WY Cnc, 371

X-ray astronomy, 369
X-ray binaries, 256, 274
XX Tri, 357-8

XY Cyg, 285

XY Leo, 2934

XY UMa, 363, 371

Y Cam, 295
YY Gem, 341, 343, 370
YZ Cas, 260, 262, 267, 269-72, 276

Z Dra light curve, 240
ZDI (Zeeman Doppler Imaging), 8, 342, 344,
353, 369-70, 372
zero constant
magnitude scales, 63
standard star calibration, 210, 213-14
zero point, differential photometry, 225
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