
Spectral Measurements 

Case A: Bandwidth exceeds that of 
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1) Extreme bandwidth: use multiple 
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Spectral Measurements 

Case B: Bandwidth permits amplification
f1 

fN further frequency splitting 

Case C: Bandwidth permits digital spectral analysis 
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Examples of Passive Multichannel Filters 
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Examples of Passive Multichannel Filters 
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Digital spectral analysis example: autocorrelation 
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Possible analog implementation: 
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Resolution of autocorrelation analysis 
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Aliasing in autocorrelation spectrometers 
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Autocorrelation of hard-clipped signals 
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Analysis of 1-bit autocorrelation 
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Power spectrum for 1-bit signal 
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Power spectrum for 1-bit signal 
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Spectral response & sensitivity: autocorrelation receiver 
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Spectral response & sensitivity: autocorrelation receiver 

If N delay-line taps, how many spectral samples Ns? 
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Say uniform weighting of φ(τ): 
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Types of “power” 
Delivered 
Available 
Exchangeable 
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Delivered and Available Power 
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Definition of Gain 
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Definition: Signal-to-Noise Ratio (SNR) 
First define: 
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exchangeable noise power spectrum @ Port 1 
same, at 2 
exchangeable signal power spectrum @ Port 1 
same, at 2 
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Definition: Noise Figure F 
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[Ref. Proc. IRE, 57(7), p.52 (7/1957); Proc. IEEE, p.436 (3/1963)] 

S2 = GES1 (see definition of GE) 

N2 = GEN1 + N2T “transducer noise” 
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Receiver Noise Example 
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Examples: 

“Excess noise” corresponds to 
“receiver noise temperature TR ” 
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