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Objective: As part of a series of low-cost experiments for students to explore glass science, we have developed a simple student-built electrometer for measuring electrical
conductivity in glass and determine the glass transition (T,). We also developed two different conductivity cells appropriate for expedient measurement of T, in simple sugar glass
system from both heating and cooling profiles. The approach complements our earlier described DTA[1] and would be suitable for an undergraduate material science laboratory. This
will be added to our other sugar glass experiments on our website at http://www.lehigh.edu/imi/.
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Our conductivity measurement involves monitoring the current flowing through the candy glass sample under an applied DC field (1.5 V in our case) over a In keeping with the low-cost, student-built theme of our
range in temperatures. Because of the very high resistance In the glassy state an electrometer Is required, which is essentially a very sensitive current program, we also assemble our own data logger based
amplifier, capable qf measuring in the sub pico amp range. The student far_nlllar Wlth basic op amp circuitry shogld be able to understand and build the low on the Parallax Basic Stamp for under $150 in parts.
cost electrometer circuit shown abovg.. The total cost of the electrometer WI'_[h chass_ls, c;onnectors and all part_s Is well under $100. | | The Stamp is programmed to send the data directly into
Note: We are aware that DC conductivity measurements can have issues with polarization layer. However, this does not seem to be an issue in our case. an Excel spreadsheet for real-time plotting of results.
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Accomplishments :

We have designhed a low cost amplifier capable of exploring electrical conductivity in the 10-12 Siemens (1/ohm) range . The electrometer and associated conductivity cell are quite
sufficient for exploring DC conductivity above and below the glass transition in the sugar glass model system. We find a distinct kink is observed in the conductivity vs.
temperature curves, which is associated with the glass transition observed in DSC. The method would be appropriate for an undergraduate lab in material science for the student
to explore both conductivity in glasses and the glass transition. It could also be extended to study conductivity in other glasses, even at higher temperatures with minor changes
to cell design. Photoconductivity in chalcogenides would be another reasonable application.

As follow-up REU we plan to:
. Improve our understanding of the low temperature instability and
. Compare the data with theoretical and universality

as a gateway for student learning

For additional details and future updates please see our education page at: www.lehigh.edu/GlassEducation.htm
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