
How to Select the Best Spectrofluorometer 
 

Sensitivity: It’s more than concentration 
Be sure that sensitivity calculations are iden-

tical for a valid comparison. SPEX® conserva-
tively quotes a minimum signal-to-noise ratio 
(S/N) of 2500:1 for the FluoroMax®. In 2001, 
the average FluoroMax® S/N was closer to 
5000:1, and no instrument was shipped with a 
S/N below 3000:1. Compare this to other manu-
facturers who quote 500:1.  

 
Let us compare experimental conditions. 

SPEX® calculates S/N via a water-Raman test 
with 5-nm bandpass. Other companies use a 10-
nm bandpass on both emission and excitation 
monochromators. This lets twice the light into 
each monochromator and twice the light out, a 
factor of four for each monochromator, and 16 
for the entire instrument. Thus, the other compa-
nies’ data are inflated by more than an order of 
magnitude. The S/N varies as the square root of 
the signal. Therefore, under similar conditions, 
the seemingly respectable number of 500:1 is 
actually closer to 100:1!     

 
So, what does this mean for you? 

Certainly the main indicator of sensitivity is 
the ability to examine lower concentrations. For 
expensive samples, you need less sample or you 
consume less probe. Yet there are two other ad-
vantages of sensitivity: accuracy and measure-
ment time. 
• Measurement time: When comparing data 
with other firms, consider that the square root of 
the measured number of photons determines the 
S/N. If two instruments have a S/N difference of 
a factor of two, one will actually take four times 
longer than the other to measure the same signal.  
• Accuracy: The final measurement is only as 
good as the amount of data going in. To count 
photons with 1% accuracy, you need at least 
10 000 photons. We assume random error and 

Gaussian statistics, so that the first standard de-
viation equals the square root of the measured 
number1, 
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Quality of electronics does not matter: without 
10 000 photons, the accuracy cannot be 1%. 
(Analog detection has other problems, e.g., hid-
den noise in the signal, and response times that 
skew the data.) Hence, an instrument with twice 
the S/N is twice as accurate under the same con-
ditions. 

Measurement time for 
spectrofluorometers
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Where does sensitivity come from? 

If everyone needs sensitivity, why doesn’t 
everyone have it? It’s a question of economics 
and quality. Photon-counting electronics, reflec-
tive (mirror-based) rather than refractive (lens-
based) optics, planar instead of concave gratings, 
full instrument automation, and all the other 
high-quality components of a SPEX® spectro-
fluorometer are more expensive. Thus, an accu-
rate, time-saving, sensitive instrument is worth 
more than one that is not. 

 
How much is your research worth? 
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