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Study on sensitivity and signal- noise-ratio for a far ultraviolet ima-
ging spectrograph with two detectors based on threshad theory
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Abstract: A 120 nm— 180 nm far ultraviolet (FUV) imaging spedrograph with two detectors was deve-
oped. A method for establishing an analysis model of its sensitivity and signal noise ratio (SNR) was
proposed based on the signal statistical detection theory and the threshold detection theory. First, the dis-
tribution of phot oelectric current of accepted signals and the probability of the system noises were stud
ied. Then the mathematical models of sensitivity and SNR of the instrument were deduced by introducing
detection probability factor and false alarm rate factor. T he minimum detection power could be obtained
by the intensity range of the particle radiation wavelengths. And it proved that the sensitivity of the in-
strument could meet the need of the detection. To verify the calculation precision of the model, the SNR
of the instrument was analyzed by using the method, and the related experiment was performed to com-
pare the two results. T he results indicate that the errors between theoretic calculation and experimental
results are in the acceptable range, and the analysis model is feasible.

Key words: far ultraviolet( FUV) ; imaging spectrograph; sensitivity; signat noise ratio (SNR); thresh-
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Tab.1 Partides parameters of ianospher
Particles Distribution/ km Day intensities/ R Night intensities/ R Auroral intensities/ R
Wavelength/ nm M ax Min Max Min Max Min
H+:121.6 80~ 120 30 000 2000 10000 500 5 000 500
0p:130.4 120~ 140 20 000 1000 300 20 20 000 100
Op:135.6 180~ 500 4 000 50 200 15 4 000 50
N;: 140~ 150 140~ 180 1 000 15 n/a n/ a 3000 50
N;: 165~ 180 140~ 180 500 120 n/a n/ a 2 000 400
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