
Contents

Preface ix

1 Low-passfilteringand visualaveraging 1
1.1 Overview 1
1.2 Low-passfilteringofshotnoise 6
1.3 Visualaveraging 13
1.4 Baselinesubtraction 15

2 Multipletimeaveragingand drift 17
2.1 Multipletimeaveragingmethods 18
2.2 Drift 19
2.3 Multipletimeaveragingby oscilloscope 22
2.4 Multipletimeaveragingby computer 22

3 Phase-sensitivedetectormethods 29
3.1 Adaptationofresistorbridgestraingauge 29
3.2 ac coupledamplifier 30
3.3 Driftrejectionofpsd 34
3.4 Whitenoiseerror 35
3.5 Miscellaneousapplications 37

4 Spectralviewofsignalrecovery 44
4.1 Generalmethod 44
4.2 Spectralnoisecomponent 47
4.3 Pulsespectrum 51
4.4 Dependenceofwhitenoiseamplitudeupon bandwidth 52
4.5 Noisewaveform 54
4.6 Spectraland time-domainviewsofsignalpulse

recovery 54



4.7 Shotnoiseamplitude 56
4.8 Thermalnoiseamplitude 58

5 1/fnoise 60
5.1 Generalproperties 60
5.2 Measurementtimeindependence 62
5.3 Responsetocombined'noise' 65
5.4 Experimentalresult 66

6 Frequencyresponsecalculations 69
6.1 Low-passfilter 70
6.2 Runningaverage 72
6.3 Visualaveraging 73
6.4 Baselineoffsetcorrection 74
6.5 Slopingbaselinecorrection 80
6.6 Stepmeasurement 81
6.7 Spatialfrequencycomponentsof1/fnoise 83
6.8 Frequencyresponseofmultipletimeaveraging 85

7 Frequency-domainviewofthephase-sensitivedetector 91
7.1 Analoguemultiplierpsd 92
7.2 Whitenoiseerror 96
7.3 Reversingpsd 98
7.4 Choppingpsd 100
7.5 Compromisearrangements 103
7.6 psdimperfections 104
7.7 Non-phase-sensitivedetectors 105
7.8 Recoveryofa signalsubmergedin noise 109

8 Digitisationand noise 111
8.1 Additionalnoisedue todigitisation 111
8.2 Analogue-to-digitalconverters 113
8.3 Suitabilityofrealadc circuitsfortakingaverage

samples 117
8.4 Pointsamplinggate 118
8.5 Aliasing 121

9 Magnitudedeterminationfortransientsignalsofknown
shapeand timing 126
9.1 Flashspectrometer 126
9.2 Limitsetting 128
9.3 Weightedpulsesampling 131
9.4 Matchedfiltering 136
9.5 Boxcarsamplinggate 138
9.6 Offset,driftand 1/fnoise 140
9.7 Peakand valleydetectors 152
9.8 Softwarerealisationofweightedpulsesampling 156



10 Measurementofthetimeofoccurrenceofa signal
transient 159
10.1 Method fortiminga transientwithminimum white

noiseerror 160
10.2 Signalpulsetiming 164
10.3 Signalsteptiming 176
10.4 Comparisonofthestepand pulsemethods 178
10.5 Offset,driftand 1/fnoise 180
10.6 Lock-inamplifier 184
10.7 Autocorrelationmethods 185

Appendix:Fourieranalysis 188

Index 191


	page1
	page2
	page3

