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Abstract Test Configuration Analysis and Results

The Facility for Acceptance, Calibration and Testing (FACT) at Sandia National Laboratories has been a valued
resource for the U.S. monitoring community for decades. The FACT site hosts a number of capabilities focused on
component evaluation, some of which leverage custom designed hardware, refined and improved upon at Sandia.
We are investigating the performance of a seismic sensor temperature tested developed and fabricated at Sandia.
The testbed leverages a highly efficient insulated enclosure which houses sensors under test installed on a granite
pier shared with a reference seismic sensor exposed to relatively-stable ambient temperatures of the FACT site
bunker. The insulated enclosure is cooled or heated, via a PID-controlled, Peltier-based, remote thermal unit
which pumps coolant through copper/aluminum plate heat exchangers situated in the insulated enclosure.
Individual sensors under test are further insulated to minimize temperature changes induced by the chiller unit’s

Below, on the left, are instrument-corrected power spectra density (PSD) plots of the August 14t event, the
August 20t event, and typical night time background noise.

The earthquake PSD windows are 2.5 minutes in length and span the P and S wave arrivals of the earthquakes
through the duration of the coda. The bottom PSD plot, utilizes a 2.5 hour window and illustrates typical night
time background noise levels at the FACT site. Note the discrepancy between the power calculated for the STS-2
and the GS-13 sensors. We attribute this to the input impedance of the Guralp Affinity digitizer affecting the
damping of the GS-13 sensors.

Below, on the right, are plots of coherence between the reference sensor and the sensors under test, for both
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compare sensor sensitivity. - Rate: 200 Hz * August 14, M=3.6 event near * This preliminary evaluation has illustrated an apparent sensitivity of the GS-13 amplitude and phase response to
R pelont: 1.000T3 ufent Hermleigh, Texas the temperature of its environment. The evaluation though, has been made with observations at only two
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August 14, 2024 at 07:12 UTC near . . . s b o e sz.z:f g The calculated rates of change in amplitude sensitivity and phase, range from -0.072%/C to -0.063%/C and -0.035
Hermleigh, Texas, 584 km east- o NG Ve P Sl ko 071500 deg/C to -0.041 deg/C, respectively.
southeast of the FACT site. el Hhe Y S TG o Reference Waveform Uncertainties in the measurements are not presently known and, if relatively large with respect to the rates
e W observed, could impact the estimated rate of change versus temperature.
* M=3.0 event on August 20, 2024 at e 7} Juaton A Additional work to validate these measurements include:
16:40 UTC near Toyah, Texas., 421 km 855 ’ 27 Rate: 200 Hz * August 20, M=3.0 event near Confirmation of any potential temperature gradients across each seismometer
south-southeast of the FACT site " ;‘ZEE; Bitweight: |1.00013 uV/cnt Toyah, Texas. (Plotted data are Determining whether or not measurements are repeatable (at each temperature step, analyzed over longer
o7 Resp'lenssr:"seczi;ﬁ::'"“°" - band-pass filtered bgtwegn 1 time-durations and with higher SNR signals for analysis).
. unit: ( Veloity e Hz and 16 Hz to provide visual Accounting for measurement uncertainty to confirm if the observed response residuals are significant.
2024/08/20 164130 t6:4200 164230 16:43:00 164330 clarity) Testing over a wider range of temperatures, that would potentially result in more significant frequency
1 response residuals.
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