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Designing a compatible prism-based total-internal-reflection
fluorescence microscope with a bright filed microscope

Bita Mehrjouei’, Batool Sajad’, and Sharareh Tavaddod®
Department of Atomic and Molecular Physics, Faculty of Physics, Alzahra University, Tehran, Iran.
2. School of Physics and Astronomy, University of Edinburgh, UK.

Abstract- In recent years, the total internal reflection microscope has been used by research groups around the
world to study biological cells. The most important feature of illuminating the sample through total internal
reflection is that the evanescent wave illuminates only a limited distance within specimen, which greatly reduces
the radiation from the fluorescence molecules of the layers above the penetration depth and eliminates it.
Therefore, the noise rate caused by the background light is also greatly reduced. In this microscopy method, while
the specimen is illuminated with an evanescent field, progressive waves are also needed to observe the specimen
fully. Combining these two ideas requires design, for this, a bright field microscope needs to be combined with a
total internal reflection microscope. In this research, the array needed to combine these was designed and then
arranged in the laboratory. In this way, the possibility of simultaneous imaging of a bright field and a total internal
reflection fluorescence was provided.

Keywords: bright field microscope, total internal reflection microscope, evanescent waves, progressive waves
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