Final Exam (224 AKX A® AMIE312-01/02, Fall 2014)

December 15, 2014. 12:00 pm — 12:50 pm
Prof. Youngmin You

1. List (as many as possible) the optical principles of polarizers. You don’t need to explain the
principles (2 points).
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2. The natural light is allowed to pass a linear polarizer and, subsequently, an analyzer, after which the
light intensity is being monitored. The polarizer and analyzer are placed to be co-linear (i.e., to have an
identical axis), and the latter can be rotated about the axis. It is observed that the light intensity

experiences two maximum values during the 360 ° rotation of an analyzer (The Malus’s law). Explain
this behavior. Use a mathematical expression if necessary (3 points).
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3. Shown below is a polarized optical microscope image showing the characteristic Schlieren texture of
nematic LCs. Explain why you see the texture (4 points).
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4. When you have a phosphorescent molecule with a 100% photoluminescence quantum yield, you can
obtain an OLED with a 20% external quantum yield based on a glass substrate. In contrast, the external
quantum yield is limited to 5%, if you employ a fluorescent molecule with a 100% photoluminescence
quantum yield. Explain the origins of these limiting values (i.e., 20% vs 5%). The light out-coupling
efficiency for the glass is 20% (4 points). T TR
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5. List the names of the teaching assistants (2 points).
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