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Chapter 3: Instrumentation and Methodology

      A. General Luminescence Instrumentation
          o 1. Instrumental layout and requirements. Pages 140 141
          o 2. Sources of Excitation. Pages 142 143
                + a. Incandescent sources. Pages 143 144 145
                + b. Arc lamps. Pages 145 148 149 150
                + c. Flash lamps Pages 150 151 152 153 
          o 3. Monochromators. Pages 153
                + a. Dispersion. Page 154
                + b. Spectral Bandpass. Page 155
                + c. Resolution. Page 155
                + d. Theoretical Resolution and Resolving Power. Pages 155 156 157
                + e. Slit illumination and entrance optics. Pages 157 158
                + f. Light losses. Page 159
                + h. Radiant flux emerging from spectrometric system. Pages 159 160 161
                + i. Stray radiation. Pages 161 162
                + j. Prism monochromators. Pages 162 163 164
                + k. Grating monochromators. Pages 164 165 166 167
                + l. Filters. Page 167 
          o 4. Photodetectors. Page 167
                + a. General aspects of photoemissive detectors. Pages 168 169 170 171 172 173
                + b. Characteristics of single-stage phototubes. Page 173
                + b. Characteristics of multiplier phototubes (photomultipliers). Pages 173 174 175 176 177 178 
          o 5. Amplifier-readout systems. Pages 178
                + a. General aspects of photoemissive detectors. Pages 179 182
                + d. Photon-counting systems. Pages 182 183
                + f. Stroboscopic systems. Pages 183 184
                + f. Readout systems. Pages 184 185 
          o 6. Glossary of symbols. Pages 185 186 187 

      C. Molecular Luminescence Instrumentation
          o 1. Sampling devices. Pages 200 201 202
          o 2. Sample cooling methods. Pages 202 203
          o 3. Modulation methods. Pages 203 204 205 206
          o 4. Commercial instruments. Pages 206 207 208
          o 5. Glossary of symbols. Pages 208 

      D. Signal-to-noise ratio theory
          o 1. General aspects.
                + a. Noise. Pages 209 210
                + b. Electrical bandwidth. Pages 210 211
                + c. Effect of electrical bandwidth on noise. Pages 211 212
                + d. Significance of response time. Pages 212 213
                + e. Noise sources in spectrometric instrumentation. Pages 213 214
                + f. Addition of noise sources. Pages 214 215
                + g. Signal-to-noise ratio and the optimization of experimental conditions. Page 215
                + h. Effect of random noise on analytical precision and detection limits. Pages 215 216 217 

Appendix 3. General expressions for the measured luminescence signal for a spectrometric system.
          o A. The optical system under consideration. Pages 324 325 326
          o B. Radiant flux emerging from exit slit of spectrometer set at a fixed wavelength. Pages 326 327
          o C. Total radiant energy emerging from exit slit of spectrometer when wavelength scanning the 
spectral line or band. Pages 327 328 329 



 Appendix 4. Principles and operation of non-photoemissive detectors.
          o A. Photovoltaic or barrier-layer cells. Pages 330 331
          o B. Photoconductive cells. Pages 331 332 333
          o C. Thermal detectors. Pages 333 334
          o D. Chemical detectors. Pages 334 335
          o E. Quantum counters. Pages 335 336
          o F. Photodiodes and photodetectors. Pages 336 

Appendix 5. Signal processing instruments.
          o A. Single-section low-pass filter. Page 337
          o B. DC integrator. Page 337
          o C. Higher-order filters. Page 337
          o D. DC systems. Page 338
          o E. Boxcar integrator. Pages 338 339
          o F. Multichannel signal averager. Page 339
          o G. Summary. Page 339 

Appendix 6. Principles of single-photon counting. Pages 340 341

Appendix 7. Special spectral techniques.
          o A. Fourier transform spectroscopy. Pages 342 343 344
          o B. Hadamard spectroscopy. Page 344
          o C. Other systems. Page 345 
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