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Dynamic light scattering, also known as photon correlation spectroscopy and quasi-elastic
light scattering, is a physical method widely used to measure particles at the nano and submicron
scale. This technique can also be used to study the dynamic behavior of colloidal interactions and
processes such as accumulation and coagulation.

In the DLS technique, the diffusion coefficients associated with the Brownian motion of the par-
ticles in a suspension are measured. This measurement is performed by focusing a laser beam on
the sample and detecting fluctuations in the intensity of scattered beams from particles affected
by Brownian motion. Information about the diffusion coefficients and the hydrodynamic radius
of the particles can be obtained from the analysis of these fluctuations.

In this paper, while theoretically expressing the technique of dynamic light scattering and related
mathematics, approaches such as back-scattering detection and intelligence changing of laser
focal points are introduced. Then, to investigate the effects of these approaches on the accuracy
and sensitivity of the DLS technique, using the BeNano 180 Zeta Pro device, tests were per-
formed on five standards of concentrated particle sizes at 90 and 173 angles, and the results of
the back-scattering and lateral-scattering detection were analyzed. The results indicate that in
the particle size analysis of concentrated samples, the use of backscattering methods and laser
beam depth reduction In this paper, while theoretically expressing the technique of dynamic light
scattering and related mathematics, approaches such as back-scattering detection and intelligence
changing of laser focal points are introduced. Then, to investigate the effects of these approaches
on the accuracy and sensitivity of the DLS technique, using the BeNano 180 Zeta Pro device,
tests were performed on five standards of concentrated particle sizes at 90 and 173 angles, and the
results of the back-scattering and lateral-scattering detection were analyzed. The results indicate
that in the particle size analysis of concentrated samples, the use of backscattering methods and
laser beam depth reduction led to a magnificent reduction in multi-scattering intensities. As a
result, the accuracy and validity of results increase.

—
Key Words: Dynamic light scattering, particle size, Brownian motion, hydrodynamic radius, back-scattering detection, lateral detection.
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