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Introduction: This study, a research project being conducted by the Fluorescence 

team in collaboration with Professor Gabriel Bulgarea and the Vanier Student 

Research Center, is being carried out in order to analyze the usages of 

Fluoroscopy (Fluorescence Spectroscopy) on different biological phenomena. This 

particular project is based on studying the effect of varying electrical and 

magnetic fields on the growth of lima bean plants (Phaseolus lunatus) using 

fluorescence. Fluorescence will be analyzed using a professional-grade 

Fluorometer (http://www.walz.com/products/chl_p700/junior-

pam/introduction.html). When plants are excited with blue or violet wavelengths 

of light, they emit red light fluorescence; the intensity of this red light can be 

measured using the Fluorometer. The smaller the emission, the more healthy the 

plant, as it indicates that it is using its energy primarily for photosynthesis.1 Using 

a control group, a group within a magnetic shield and another within a Faraday's 

cage (N=20 for each), the effects of a cancellation of the Earth's natural electrical 

and magnetic fields will be used in comparison with normal lima bean growth to 

determine which, if either, has a positive (or negative) effect on the health of 

plants. The following pictures show our initial setup from Dec. 20, 2014. 
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 As photosynthetic processes inside the chloroplasts of plants involve 

significant amounts of electron-pain transfers, it is expected that canceling the 

electrical field of the Earth will, in fact, increase the health and growth of plants 

versus the control group, as the electrons will be able to move more freely 

without any impediment3. It is unknown whether canceling the magnetic field will 

have any sort of positive or negative impact on the health of the lima beans; 

sources indicate that there will not actually be any significant difference at all.2 As 

the seeds have already been planted under the specified conditions and are 

currently growing, it is expected that within a month or slightly more, they will 

have reached adulthood, and the appropriate tests can be run to collect the 

aforementioned data. This study is significant insofar that determining which 

factors impede or improve plant health and growth certainly has a macroscopic 

application. The agriculture industry would very much benefit from knowing, for 

example, that growing their crops inside large Faraday's cages (which are not 

overly expensive or difficult to manufacture) would improve their yield.  

 On the theoretical level, the Fluorescence team is also working on the 

analysis of Skin Autofluorescence and its relationship with Advanced Glycation 

Endproducts (AGEs), which are a result of uncatalyzed glycation reactions (the 

addition of a carbohydrate to a protein). These biological substances have been 

linked to various degenerative diseases, notably Alzheimer's disease, diabetes and 

chronic renal failure. They also happen to be fluorescent4, possibly indicating that 

there is a way to measure the changes in human skin autofluorescence and 

relating these results to the onset of certain diseases. It is believed that the 

autofluorescence of skin will increase in individuals who have these conditions. 

Currently, the Fluorometer (which is intended to be used exclusively on plants) is 

being modified for use on the human skin. Once this is accomplished, testing will 

begin on voluntary participants, who will be given controlled meals very high in 

AGEs (certain nuts, barbecued meats), and subsequently tested for changes in 

their autofluorescence. Evidence suggests that a single high-AGE meal is sufficient 

to raise the AGE levels of an individual, simulating someone with one of the 

aforementioned diseases. The estimated time for the project might surpass the 

date for the Science Fair; as such, the focus will be on the previous project with 



the plants, and this will be a supplemental, theoretical aspect of the submission 

exploring other applications of fluorometry. Further research into this study 

proves quite promising for developing an efficient, painless and accurate way of 

detecting the onset of certain diseases such as diabetes and Alzheimer's disease.  

Our group is also working on the design of a home-made fluorometer. This 

instrument will use a wide spectrum of excitation light in UV-VIS to be able to 

study the skin florescence which will be made of LEDs (Light Emitting Diodes). The 

LEDs will be power supplied with both a DC current and current pulses of variable 

frequency according to the PAM (Pulse Amplitude Modulation) technique.  PAM 

fluorometers, as many conventional fluorometers, use filter combinations which 

prevent the fluorometer’s excitation radiation from reaching the photodetector. 

Different from conventional devices, the PAM fluorometers measure only the 

fluorescence resulting from an evenly pulsed measuring beam: the fluorescence 

caused by continuous radiation is not measured. This permits the use of 

continuous radiation to manipulate the fluorescence yield in photosynthetic 

membranes and to carry out the so-called saturating pulse analyses. 

The materials and resources required to construct it are: LEDs of different colors, 

PASCO optical filters, a servomotor, an ARDUINO Microcontroller and a Light 

Integrating Sphere of 2 in diameter. 

 
(http://www.stellarnet.us/integrating%20spheres.htm)  connected with Optical 

http://www.stellarnet.us/integrating%20spheres.htm


Fibers of 400 um diameter and 0.5 m length 

(http://www.stellarnet.us/products_accessories.htm#Fiber_Optic_cables)  

The expected timeline for construction is March 2015. 

The new product will be tested to assess its performance in comparison with the 

commercial fluorometer and using the Photon Integrating Sphere to uniformly 

illuminate the sample as a whole and acquiring florescence response from a large 

area instead of testing just a small sample spot. 
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