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We studied the mechanical loss of Hysol EA 9313 epoxy and an AlGaAs crystal coating. The Hysol epoxy is of interest as a way of
attaching tuned mass dampers to Advanced LIGO test masses to mitigate parametric instability. AlGaAs is a possible low thermal

noise material for third generation test mass coatings. Techniques for Mode Finding and Q Measuring
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September 2011 - Empty lab

September 2012 - Equipped GW Q measuring lab wit
optical table, vacuum system, bell jar, laser readout
HV excitation system, and readout electronics(right).

High Q modes are often difficult to find because their FWHM is very
narrow and take a significant time to ring-up. Commercially available
network analyzers allow for swept sine measurements for mode-hunting
but are limited in step size, filter configuration and duration. We used a
Matlab script controlling a function generator and a dual-channel lock-In

P Fravencis (12). amplifier to find resonant modes. The lock-in has excellent dynamic range and user-configurable filtering. These
> TEA_sves A ones properties are particularly useful for finding degenerate modes that can be washed out by their partners if displayed
Bxp - 263,268, B 10331033 Newport (left) with AIGaAs sample and sample support ©On @ network analyzer. The user is able to control the frequency step size to 1 pHz, the "ring-up” time, the frequency
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and isolation system. Above, Belyea, Harry, and SPan and the lock-in's time constant. The script can also be configured to search for multiple mode ranges over the
Robie with sample support, readout laser, vacuum course of several days. This enables us to install a new sample and find several modes over the course of a
hoses, and electronics. weekend. It is also possible to find the Q in frequency space. This is used for low Q samples where taking ringdown
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e Quad Drnanbead To be applied to a silica substrate, these films must be grown separately (on a 6115.0 Hz 113 X 10° In the short term, we have designed and
B 3Bm Freuencies () lattice-matched GaAs wafer) and transferred on to it. It is unknown if this N=1 £=1 9370'3 Hy 1' 25 X 10° ordered a larger bell jar with a larger and
FEA- 15992 process introduces excess mechanical loss and is the primary question to be ’ ' ' stiffer sample support and isolation system.
N answered by this research. . . . . . . This is expected in late September 2012.
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. oo .J ) weights. Below shows improvement in cleanliness from ultrasonic s Will allow immediate further @ measurements
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. T + 6 Glasgow, Taiwan, and other LSC institutions.
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poin 'S{_ a aldl elrlen | 16142 Hz 1.33 X 10 and isolation system as well as external vibrations primarily from — antala silica, titania-tantala), and future coating
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of results.  cooeca | iIn the support system. We believe these problems are not fully
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