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Advanced X-ray Astrophysics Facility (AXAF)
ix, 26, 224, 265

Algol 21

all-singing, all-dancing detector 34, 208

all-sky monitor (ASM) 11

aluminium 45, 154, 182

American Science and Engineering (AS&E)
vii, 2, 9, 84

analogue position encoding 69

Anger Camera 102

anti-coincidence 61, 192, 201, 205

Apollo-Soyuz 117

argon

mean absorption depth in 45
X-ray interactions in 37, 43

Ariel V, 11, 24, 240

Ariel VI, 19

Astronomical Netherlands Satellite (ANS) 11,
19

atomic oxygen 155

Auger electrons 36, 125

avalanche localisation 44

avalanche variance 44

backgammon encoder 73, 83
background rejection
in GSPCs 99
in microchannel plate detectors 152
in proportional counters 60, 94
in scintillation counters 238
in semiconductor detectors 191, 198, 220, 223
balloons 7, 200
Bell Laboratories 202, 208, 260
beryllium 12, 46, 55, 58
bismuth germanate (BGO) 205, 232
Boyd, R. L. F. vii, 19
Bragg’s law 13
broad-band filter spectrometer 170
broad-band X-ray telescope (BBXRT) 197, 265
Brookhaven National Laboratory 228
burst length discrimination (BLD) 61, 99

cadmium sulphide 204
cadmium telluride 204

calcium fluoride (Eu) 232
calorimeter
applications of 267
on AXAF 28, 265
imaging 263
origins of 254
Capella 170
carbon fibre 48
Cassiopeia A supernova remnant 26, 92, 98, 169
cathode strip readout 83, 94, 107
Centre d’Etudes Nucleaires, Saclay 192, 202
CERN 107
Channel electron multiplier (CEM) 19, 116
charge coupled devices (CCDs)
applications of 228
on AXAF 28, 209, 224
back-illuminated 223
deep depleted 216
manufacturers 208
mosaics 225
operating temperature 189, 215
in optical astronomy 208, 210
optical sensitivity 155
origins of, 208
readout for microchannel plates 165
versus microchannel plates 155, 158, 224
virtual phase 214, 223
on XMM 29, 221, 224, 227
charge division 69, 159
charge sharing 73, 83
charge transfer efficiency (CTE) 214, 223
Cherenkov ring imaging 108
CODACON 164
coded aperture masks 11, 32, 69, 95
collimator
active 11, 239
mechanical 4, 8
microchannel plate 55, 98, 135
modulation 9
rotation moculation 9, 11
variable spacing 10
Columbia University 15, 96, 104, 107
composite hypothesis testing 271
computation of centroid 83, 93, 107
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Copernicus (OAO-3) 11, 19, 117
correlated double sampling 215
cosmic X-ray background vii, I, 148, 244
CR line 80
Crab Nebula 2, 7, 8, 98, 200, 222, 230
critical angle 18, 133, 141
cryogenic cooling 189, 196, 202, 207, 225, 265
crystal spectrometer

curved 15, 28, 73

flat 13
Cygnus Loop supernova remnant 19, 23, 107
Cygnus X-1 15, 205, 273

Debye temperature 258
delay line 82, 162
depletion region 184, 191, 217
differential non-linearity 83, 164
diffraction studies of muscle 95, 115
diffusion
charge in CCDs 221
differential, of gases 47, 86, 89
electrons in gases 37, 50, 110
digital position encoding 69, 162

effective area 7
Einstein Observatory (HEAO-B) 24, 251, 269
electron counting 42, 49, 96, 110
Energetic X-ray Imaging Telescope Experiment
(EXITE) 245
energy resolution
calorimeter 256
crystal spectrometer 13
definition of 13
gas scintillation proportional counter 49
microchannel plate 147
proportional counter 13, 48
scintillation counter 237
semiconductor detector 187
energy selection
in proportional counters 61, 99
in semiconductor detectors 191, 220
escape peak 36
event confusion 212, 222
EXOSAT ix, 8, 29, 53, 88, 98, 269
Extreme Ultraviolet Explorer (EUVE) 28, 154,
160

Fano factor
definition of 37
in gases 37
in semiconductors 181, 204
field effect transistor (FET) 189, 215
filters 152, 154, 186, 224
flash gate 224
flow counter 46
fluorescent photons 36, 114
flux concentrator 18, 117, 207
focal plane crystal spectrometer (FPCS) 25
focusing optics 18
four-quadrant anode 83, 108
Friedman, H. vii, 2
funneling 122, 145
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galactic centre 32, 88, 200
gallium arsenide 204, 210, 251
gas gain 42
gas scintillation proportional counter (GSPC)
driftless 108
on EXOSAT 55, 98
imaging 102
non-imaging 96
origins of, 43, 95
on SAX 108
on XMM 29
Gear’s anode 80, 160
Geiger counter 7, 42
germanium detectors 7
Ge(Li) 186, 200, 202
high purity 186, 200, 202
Giacconi, R. vii, 19, 22
Ginga 30, 48, 53
Giotto 225
GK Persei 66
Goddard Space Flight Center (GSFC) 11, 193,
197, 202, 238, 254
graded density grids 84
graphite 13, 207
GX3+18
GX5-18

Hakucho 53

Harvard-Smithsonian Center for Astrophysics
21, 24, 166, 170, 192, 249, 251, 260

HEAO-A 24, 53, 242

HEAO-C 202

Her X-1 200, 244

High Energy X-ray Experiment (HEXE) 244

high resolution camera (HRC) 28, 122, 133,
148, 170

high resolution imager (HRI) 24, 141, 166

IC 443 supernova remnant 24

Imperial College, London 11, 28, 240

Institute of Space and Aeronautical Studies
(ISAS) 59, 96

intensified silicon detector 165

interferometry 32

ion feedback 116, 126

Istituto di Fisica Cosmica, Milan 98

Jet Propulsion Laboratory (JPL) 202, 209, 224
Johns Hopkins University 209

K gating 114
Kirkpatrick-Baez optics 20
krypton 43, 114

Laboratoire de Physique Stellaire et Planetaire
(LPSP) 261
large area modular array of reflectors
(LAMAR) 29
large area proportional counter 52
on EXOSAT 52, 53, 55, 65
on Ginga 30, 53, 66
on Skylark SL723 53
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large area proportional counter (cont.)
on sounding rockets 4
on Uhuru 11, 55
Lawrence Livermore Laboratories 4
lead glass 120, 125, 150
Lexan 48, 86, 154
lifetime
of microchannel plates 135
of proportional counters 64, 90
of Si(Li) diodes 199
linear absorption coefficient 45
lithium fluoride 13, 207
Lockheed Research Laboratories 4, 202, 209
lunar occultation 7, 55
Lyman 158, 165, 224

magnetic diverter 173, 192
Massachusetts Institute of Technology (MIT)
vii, 2, 9, 22, 25, 80, 172, 205, 209, 224
maximum entropy method 88, 272
Max Planck Institut, Garching 53, 92, 203, 244
medical imaging 95, 114, 147
mercuric iodide 179, 186, 204
microchanne! plates (MCPs)
applications of 177
chevron 126
curved channel 128, 165
dark noise in 150
on the Einstein Observatory 24, 141, 148,
152, 158, 166
on EXOSAT 88, 106, {41, 148, 152, 154
for GSPC readout 102, 104
gain 126
high count rate operation 138
image readout for 69, 84, 159
magnetic field immunity 156
manufacturers 120
off-axis 117
origins of 116
polarisation sensitivity of 33, 157
resistance 122, 139
on ROSAT 27, 92, 122, 144, 154, 159, 170,
172
X-ray interactions with 125
Z-stack 128, 148
Mir/Kvant 30, 69, 244 .
modulation contrast 15
Moiré fringing 164
Mullard Space Science Laboratory (MSSL) 8,
11, 13, 19, 28, 88, 98, 112, 209, 261
multi-anode microchannel array (MAMA)
detectors 165
multi-anode photomultiplier tube 102, 108
multi-anode proportional counter 19, 76
multilayers 32, 249
multistep avalanche chamber 49, 92, 96, 111
multi-wire array 57, 62
multi-wire proportional counter (MWPC)
on the Einstein Observatory 25, 69, 84, 150
gain in 42
high pressure 95, 245
image readout for 74

induced charges in 44

origins of 35

on ROSAT 27, 48, 69, 83, 92, 94
mylar 47, 104

Naval Research Laboratory (NRL) vii, 2, 7,
209

negative electron affinity detectors (NEADs)
230, 251

night vision 117, 121

non-destructive evaluation 95

North Polar Spur 192

OAO-1 10

objective grating spectrometer (OGS) 25, 170,
197

Oda, M. 9

on-chip binning 212, 221

one-dimensional imaging system 19

0SO0-7 240

0OSO0-8 15, 242

parallel-plate avalanche chamber
on EXOSAT 48, 69, 80, 88
gain in 42
X-ray penetration in 50
for XUV astronomy 82
parallel-plate electron multiplier 116
partial events 187
partition noise 52, 74, 160
Parylene 47, 154
Penn State University 209, 224
Penning Gas Imager (PGI) 49, 83, 96, 112
Penning gases 49, 65, 112
Perseus Cluster 21, 242
Phosphor X-ray Imager (PXI) 249
phosphors 165, 223, 230, 246
phoswich 233
photocathode
caesium bromide 145, 155
caesium iodide 104, 141, 155
caesium telluride 106
low density 145
magnesium fluoride 141, 153
negative electron affinity 251
potassium bromide 145, 155
$20 235
photoionisation chamber 102, 107
photomultiplier tube 102, 110, 233
ping quencher 91
pinhole camera 11
plutonium
detector contamination by 64, 99
monitoring 64
point counter 42
polarimetry 13, 33, 36, 158
polypropylene 47, 86, 89, 154
polysilicon 210
potassium 150
preselection logic 94
progressive geometry encoding 73
proton induced X-ray emission (PIXE) 196
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Puppis A supernova remnant 13, 24, 92
P78-1 satellite 141, 154
P43, P44, P45 phosphors 231, 246, 250

quantum efficiency
of CsI photocathodes 106, 142
of microchannel! plates 104, 141
of proportional counters 45
of scintillation counters 235
of semiconductor detectors 186
quasi-periodic oscillations (QPO) 67
Queen Mary College 261
quench gas 43, 64

radiation damage 192, 199, 200, 208, 226
radiation environment 60, 152, 172, 244
range, electrons in gases 36, 50
RC line 71, 159

partitioned 82, 159, 169
read noise 215
reflection grating 29
repeller grid 144
resistive anodes 78, 88, 173
rise-time discrimination (RTD) 61, 88, 89
rise-time encoding 71, 88, 159
Rontgen, W. vii
Rontgensatellit (ROSAT) 27, 52, 159
room temperature semiconductors 179, 204
Rutherford Appleton Laboratory 28, 30

SAS-C 11, 24
scintillators
Csl 11, 230, 237, 240
imaging 245
manufacturers 232
Nal 7, 10, 35, 102, 205, 230, 237, 240
noble gas 43, 96
origins of 230
plastic 61, 152
Sco X-1 vii, 8, 15, 67, 192
sealed counter 46, 95
semiconductor detectors
charge equilibrium in 181
dark noise in 191
dead layers in 187, 200, 207
manufacturers 189
origins of 179
X-ray interactions with 180
sensitivity equations I
Si(Li) detectors 25, 186, 192, 259
segmented 198, 265
silicon avalanche photodiodes 180
silicon drift chambers 180, 228
silicon photodiode arrays 180
single-wire proportional counter (SWPC)
electric field in 37
gain in 42
origins of 35
position-sensitive 69, 71
Sky Survey Instrument (SSI) 15, 53
Skylab 22
SN1006 supernova remnant 107
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sodium salicylate 246
solid state spectrometer (S%) 25, 193, 194
source confusion 2, 10, 16, 52
Space Research Laboratory, Leiden 88, 106,
240
Space Research Laboratory, Utrecht 25, 69, 88
Space Science Department (SSD), ESTEC 96,
98, 106, 209
Spacelab 32, 98
sparks 65, 90
spatial resolution
definition of 50
measurement techniques 52
in microchannel plate detectors 148
in proportional counters 50
Spectrosat 28, 158
Spectrum X 30, 225
S$S433 100
Stanford University 165
superconducting tunnel junctions 258
Supernova 1987A 68, 92, 244
surface barrier detectors 179

temporal resolution

in CCDs 222

definition of 65

in microchannel plate detectors 155

in proportional counters 65
Tenma 53, 98
tetrakis (diethylamino) ethylene (TMAE) 107
tetrapheny! butadiene (TPB) 231, 247
Townsend coefficient, first 42, 112
transmission grating 25, 28, 158, 170, 267
triethylamine (TEA) 107

Uhuru (SAS-A) 10, 55

Uhuru catalogues 11

University of Birmingham 11, 28

University of Calgary 166

University of California, Berkeley 28, 145, 160

University of California, San Diego 202, 238

University of Coimbra 95

University of Colorado 164

University of Hawaii 170

University of Leicester 4, 8, 15, 22, 24, 28, 30,
53, 80, 106, 145, 166, 172, 209

University of Nagoya 59

University of Palermo 98

University of Tubingen 53, 202, 244

University of Windsor 157

University of Wisconsin 199, 254

vacuum test chambers 125
Vela satellites 10

vertex detectors 228
Viking 166, 225

Virgo Cluster 21

wavelength shifters 98

wedge-and-strip anode 83, 89, 160

wide field camera (WFC) 27, 122, 144, 172
Willmore, P. 19
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window effect X-ray bursts 67
in proportional counters 48 X-ray large array 53
in semiconductor detectors 190, 207 X-ray microscopy 22
windows, UV exit 98, 104 X-ray multi-mirror (XMM) ix, 29, 52, 199, 250,
windows, X-ray entrance 266
beryllium 46, 55 X-ray Timing Explorer (XTE) 30, 53
plastic 46 XUV astronomy 28, 120, 138, 172, 224
Wolter, H. 22
Wolter type optics 22, 24, 28 ZEBRA 245
W49B supernova remnant 66 zinc sulphide 230, 247
Z-wound cathode plane 80, 86
Xenon

mean absorption depth in 45
X-ray interactions in 37, 43
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