Text S1: Theoretical calculations of the means and the standard deviations as a function of the number of photons

For estimating the expectation of mfD, as explained in the exhaustive work performed by Philip & Carlson 1[]
, we write 
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In this expression, µX and µY are the means and (X and (Y are the standard deviations of X and Y respectively; the notations (X=(X/µX and (Y=(Y/µY are introduced and YX and YY are random variables with mean zero and standard deviation 1. For calculating the expectation of mfD, we insert Eq. A1 into Eq. 3 and use a series expansion assuming that (X and (Y are (much) smaller than unity. By using: E{YX}=0, E{YY}=0 and E{YX2}=1, E{YY2}=1 and ignoring terms of order greater than 2, we obtain the following expectation for mfD
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  (A2)

For a biexponential intensity decay with an infinite measurement window, the means, the standard deviations and the expectation of the crossed term are given by 1[]
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Inserting Eqs. A3-A7 into Eq. A2 leads to
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We use the same procedure for calculating the expectation of mfD2 and we can finally calculate the standard deviation of mfD which is defined by
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After simplification, a straightforward calculation leads to
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