Supplementary figure captions


Figure S1. Example synthesised discrete measurement distributions consisting of a single Gaussian peak centred at 2000 ns and data-point spacing 0.2 ns. Top: FWHM = 1 ns. Bottom: FWHM = 0.5 ns. In the bottom plot a data point lies at the peak maximum; in the top plot this is not the case.


Figure S2: Precision in fitted peak intensity, σC, for 10,000 simulations of peak-fitting to a pair of overlapping Gaussian peaks degraded with counting error. Peak intensities = 1000 (parent) and 100 (child) counts (ratio 10), peak width =1 ns. Schematics demonstrating the appearance of the measurement distributions are shown on the right.


Figure S3: Precision in fitted peak intensity, σI, for an overlapping pair of Gaussian peaks subject to counting and calibration errors. Values are shown for the dominant peak, centred at 2000 ns, width 1 ns and with a data sample interval of 0.2 ns. The red line indicates the values calculated using the best-estimate of calibration imprecision as presented in the discussion; two further examples are given where the imprecision is multiplied by the factor indicated.


Figure S4: Precision in fitted peak intensity, σI, for an overlapping pair of Gaussian peaks subject to counting calibration errors. Values are shown for the dominant peak, centred at 2000 ns and with a data sample interval of 0.2 ns. Colours indicate varying the resolving power and hence peak widths.


Figure S5: Precision on fitted peak intensity, σI, for an overlapping pair of Gaussian peaks subject to counting and calibration errors. The dominant peak (left) has a peak intensity as indicated by the colours; the ratio of the intensity of the weaker peak (right) steps from 2 to 256 in powers of 2. The dominant peak is centred at 2000 ns; both have a width of 1 ns and data sample interval of 0.2 ns.


Figure S6: Precision on fitted peak intensity, σI, for an overlapping pair of Gaussian peaks subject to counting and calibration errors. The data point spacing is indicated by the colours. The dominant peak (left) has a peak amplitude of 500,000 counts; the ratio of the peak amplitudes is 2. The dominant peak is centred at 2000 ns and the peak widths are fixed at 1 ns.


Figure S7: Precision on fitted peak intensity, σI, for an overlapping pair of Gaussian peaks subject to counting and calibration errors. The resolving power is indicated by the colours; peak width at m/dm = 4000 is 1 ns and varies according to the indicated resolving power. The dominant peak (left) has an intensity of 500,000 counts; the intensity to the weaker peak (right) steps from 2 to 256 in powers of 2. The dominant peak is centred at 2000 ns and the data sample interval is fixed at 0.2 ns.


Figure S8: Lower limit in precision on fitted peak intensity imposed by calibration imprecision.


Figure S9: Actual precision in the normalised fitted peak intensities (σI, top) and normalised to the counting error limit (σI / σN, bottom), for an overlapping ion pair. The stronger (parent) peak is twice as intense as the weaker (child) peak. The precision is represented by the colour scale and shown for a range of peak intensities and separations. The black lines denote the peak separation at or below which an ion would be considered to be in the calibration-limited regime.


Figure S10: Actual precision in the normalised fitted peak intensities (σI, top) and normalised to the counting error limit (σI / σN, bottom), for an overlapping ion pair. The stronger (parent) peak is 32 times as intense as the weaker (child) peak. The precision is represented by the colour scale and shown for a range of peak intensities and separations. The black lines denote the peak separation at or below which an ion would be considered to be in the calibration-limited regime.


Figure S11: Theoretical HR-ToF-AMS spectrum at m/Q 43 with resolving power 1000. The two peaks shown are C2H3O+ (43.015) and C2H5N+ (43.043), with an intensity ratio of 6. 


Figure S12: Theoretical HR-ToF-AMS spectrum at m/Q 43 with resolving power 1000. The two peaks shown are C3H7+ (43.054) and C2H5N+ (43.043), with an intensity ratio of 15.


