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Abstract: For almost a decade the IMI-NFG has been developing low-cost experiments to explore glass and material science through sugar glasses, aka. hard candy, circumventing the
high temperature processing required for oxide glasses. We present here an example of nano-particle optics in glass, namely fluorescence, surprisingly observed in these sugar
glasses. We characterized the emission using a homebuilt system consisting of high intensity LEDs for the excitation and the student grade Ocean Optics Red Tide Spectrometer to
resolve the emission. Both fluorescence and absorption increase with further caramelization from heating. Recent literature[1] has shown similar fluorescence in caramelized sugars

to be due to the production of carbon nanoparticles and we propose the experiment as a cross-disciplinary and open-ended one for an undergraduate lab in physics, chemistry or
material science.
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_# Cane sugar, corn syrup and water are heated to first dissolve all _
Glass in T-tube

crystals and then remove most of the water. Boiling to ~ 150 °C
leaves about 1-2% water and will make a glassy candy on cooling.
A half disc was molded for a Snell’s law demo; the yellowish scatter
from green laser suggested something more interesting.

Under UV (375 nm) light, the same candy glass sample emits blue.

Low-cost fluorescence monitoring system using the Ocean Optics
Red Tide USB Spectrometer (~$1150) available in many high school
and undergraduate labs. High brightness LEDs are used to obtain a
range of excitation wavelength sources. LEDs from UV (violet) to
RED were used. A nichrome wire was wrapped around an outer
glass tube to provide a simple heater for temperature control..
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We provide a simple and highly accessible system to engage
students in nano-particle optics within glassy materials.
 The fluorescence arises from the formation of carbon nano-spheres
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samples are guite absorbing in the blue, resulting in a

: Sk, et. al. 2012 [1] show TEM analysis of carbon nano dots in
reabsorption of any fluorescence.

caramelized foods and provide more thorough yet similar
measurements of the excitation dependent fluorescence.
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