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A Double Monochromator on
3 Spectrofluorometer

‘This HORIBA technical note demonstrates the
importance of having an intermediate slit and the very
important role it plays in the stray light rejection of a true
double monochromator

Introduction

‘The most compeling reason for using a double
monachromator on a spectrofiuorometer is to reduce the
stray light level, Stray light usually refers to any radiation
at wavelengths other than the selected wavelength, which
may exit the monochromator. The higher the qualty of the
monochromator, the lower the amount of the stray light. A
classic spectrofluorometer includes two monochromators,
one on the flumination side to select the excitation
wavelength, and a second one on the detection side to
analyze the fluorescence emission.

In a fluorometer the presence of stray light may overlap
with the fluorescence signal and, in the case of a very
weak emission, may render the signal of interest totally
obscured and undetectable. This effect can be particularly
destructive for weakly emitting solids and powders, where
the saatter is higher, as well as with highly scattering
liquid samples, such as micellar or cell suspensions.
“The stray light exiting the excitation monochromator will
red and reflected by the sample towards the
emission channel and indiscriminately detected together
with the true fluorescence.

Stray light, in a spectrofiuorometer, comes from the fact
that no fitering element is perfect at its job. For example,
every optical bandpass fiter passes unwanted photons

at all wavelengths, even ouside of the center wavelength
of the intended filter wavelength. This stray light is usually
specifled in a rejection of unwanted light expressed as 10°
for example. A 340 nm bandpass filter with 10° stray light
rejection passes mostly ight at 340 nm, but it also passes
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light at all other wavelengths, at an intensity level that is
1,000 times less. In this case if you passed a white light
source through the fiter with an intensity of 10,000,000
ounts per second at 340 nm, then this same fiter is by
definition also passing 10,000 counts per second at all
other wavelengths (assuming an equal intensity output
at all other wavelengths). A filter with better stray light
rejection will reduce transmission of these unwanted
wavelengths, but again no fiter is perfect at its job.

Modular research fluorometers use a scanning
monochromator to provide excitation and emission
spectra. These monochromators are also ot perfect
at rejecting stray light. It we look first at the excitation
monachromator, most spectrofluorometers use a xenon
arc lamp as the light source and this source is projected
through an excitation monochromator to act as a tunable
iluminator for light which is then directed to a sample.
So if we have a monochromator that has 10° stray.
light rejection we could imagine that if we tuned the
excitation monochromator to 340 nm, then we might
have 10,000,000 photons per second at 340 nm that is
directed to the sample, but we would also have light at
all other wavelengths also directed to the sample on the
order of about 100 photons per second (10,000,000 X
10°). All samples have varying degrees of scattering, with
solids, powders and highiy scattering solutions having
the highest levels. Therefore, light at all wavelengths
delivered {0 a scatering sample is scatteing in all
directions. If we then have the emission monochromator
of the spectrofluorometer tuned to 500 nm, where the
expected emission of the fluorescing sample is centered,

we know that the excitation light source s delvering

light at 500 nm to the sample and this light is happily

passing through the emission monochromator and being

detected as a “signal”. However, this signal is, in fact,
not the fluorescence signal from the sample, but stray,
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