Seismometer data sheets

The attached data sheets describe selected short-period and broadband seismic sensors, and a few other sensors that have an interesting principle of operation. We present them as examples of a format in which seismic sensors might be uniformly described; our choice does not imply any recommendation for or against a specific instrument. 

Manufacturers’ specifications, especially for complex characteristics such as sensitivity and dynamic range,  are sometimes realistic, sometimes optimistic, and sometimes useless. Wherever possible, we have used data from independent tests such as (1). But independent information is not always available, and then the information from the manufacturer’s data sheet must somehow be translated into our scheme. We have done this to the best of our knowledge, but errors and even a subjective bias cannot be ruled out.

  Noise specifications are among the most important for the seismologist and among the most difficult for the manufacturer. Seismometers are typically produced in a noisy industrial environment, so most manufacturers cannot easily test their products for self-noise. New instruments often show transient disturbances which may disappear within a few months in a permanent installation but interfere with noise tests immediately after production. In order to ascertain the noise specs, lengthy tests of each instrument at a remote quiet site would be required, and a substantial portion of the production might have to go to scrap. Customers are not willing to pay for this, and consequently manufacturers do not normally guarantee the noise specs. Nevertheless, depending on details of the production process and on the time allocated to testing, some manufacturers turn out a higher proportion of faultless instruments than others. The user should be aware of this problem, but we cannot extrapolate it from the past into the future, and cannot quantify it in our data sheets. Also, part of what appears to be self-noise is often of environmental origin, and depends on undocumented details of the site and the test setup.

The “category” information in our data sheets requires an explanation. The term “broadband” (BB) is commonly used for seismometers that have a flat response to velocity from short periods to at least 30 seconds. The nominal bandwidth is however not what really matters. Instruments should be named after the frequency band in which they deliver useful signals. We will therefore use the term “broadband” or BB for instruments that can be used throughout the classical short-period and long-period bands, and “very-broad-band” or VBB for instruments suitable to record free oscillations of the Earth. “Symmetric triaxial” means that the sensitive axes of the mechanical sensors are 54.7 degrees from vertical (Galperin), such as in the STS2 and the Trilliums.
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Notes added in 2011: 

(1) Some widely used broadband seismometers have recently been tested for noise at the USGS Albuquerque Seismological Lab. We have used these data wherever possible.    

Reference: “Self-Noise Models of Seismic Instruments” by A. T. Ringler and C. R. Hutt, Seismological Research Letters 2010; 81: 972-983. 

(2) Another overview over broadband seismometers is found at

http://sismic.iec.cat/orfeus/instrumentation/vault_sensors.html
