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Introduction and Background

This paper is meant to briefly describe the experimental set-up that will be used to measure the ring-down
amplitude decay of excited substrates (with and without thin-film coating). It is meant to be used as a
working draft for reference. As progress continues, more specific numbers with dimensions will be included
in the equipment list below.

Equipment Required / Used

• HeNe Laser

– � ⇠ 632.8nm

– Beam Width: d ⇠ 5mm

• Linear Polarizer

• Vacuum Chamber

– Roughing Pump

– Turbo Pump

• Photodiodes

• Di↵erential Amplifier

• Substrate (w/ or w/o thin-film)

• Substrate Holder (depending on substrate size)

– 1”, most likely use a silk thread loop-type
setup where loop is clamped to a sti↵ alu-
minum support

– 3”, we might want a silk thread loop-type
setup, but something below to hold it?

• Polarizing Beamsplitter

• Electrostatic Drive Plate (HV DC, AC)

Experimental Set Up

This is meant to be supplemented with the diagram included (Figure 1).

In order to measure the loss angles of a substrate, we need to determine how it’s stressed and record the
ring-down amplitude after exciting it.

A coherent HeNe laser will be used to measure the level of amplitude decay in our substrate. This is
done by first passing it through a linear polarizer (in a direction x). It passes through our substrate to a
polarizing beamsplitter (PBS) which is aligned at an angle of 45� with respect to x. 50% of our light will
be reflected and 50% will be transmitted (with respect to x) - both of which are captured by photodiodes.
These photodiodes are connected to a di↵erential amplifier. When the substrate is unstressed/unexcited,
the light source will pass through the sample una↵ected, and the output at our di↵erential amplifier will be
zeroed out (e↵ectively a ”dark port”).

Our substrate will be excited by using an electrostatic drive which has a High DC Voltage to draw a net
charge and an AC Voltage to excite the substrate at a frequency close to the theoretical eigenfrequencies
determined by COMSOL simulations. When our sample is excited, we expect birefringence stress to rotate
the polarization of our beam slightly which leads to a non-zero output at the di↵erential amplifier. Here, we’re
making the assumption that the conversion in polarization is linearly dependent on the magnitude of stress
induced in the substrate - it may introduce some elliptical polarization but we believe this is unimportant
for our purposes.
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Figure 1: Diagram of Experimental Set-up
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