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1. MODEL FOR PHOTON EFFICIENCY 
A mathematical model has been constructed to analyze the photon efficiency of frequency-
domain fluorescent lifetime imaging microscope (FLIM) systems [1,2]. As shown in 
Equations 1 and 2, the 
power of the light source 
needed and the signal to 
noise ratio (SNR) 
expected at the detector 
can be calculated. Figure 
1 shows the model at the 
system level. The SNR 
analysis assumes Poisson 
noise and has been 
validated in experiments. Moreover, experiments using samples in differing concentrations 
have been carried out to validate other aspects of the model. 
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2. MEASUREMENT PRECISION IN FLIM 
Using this (validated) model, simulations in Matlab have been carried out to predict the 
precision of the lifetime measurement in frequency-domain FLIM. Various factors such as 
signal length, sampling frequency, noise, and the form of the demodulation signal have been 
studied to determine their influence on the lifetime estimation in a single lifetime system. This 
simulation package is also being used to study a two-lifetime system. Based upon the Poisson 
noise assumption, the precision of a fluorescence lifetime estimation of τ = 2 ns using a 
modulation frequency 80 MHz is better than 1%. 
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