Exercise 5.6: The response of a broadband seismometer

Determine the poles and zeros of the transfer function of an STS1-VBB seismometer with the following parameters:

TS= 360 s, hS = 0.707 
  (high pass filter w.r.t. velocity)

TL = 0.1 s,   hL = 0.5

  (electronic low pass filter)

The response is flat to velocity in the passband, with a generator constant of 2400 Vs/m.

Remember:
the zeros of the denominator polynomial (the poles of the transfer function) for each second-order subsystem are
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Determine the numerical values of all four poles and then write down: 

1 - the transfer function TV (s) for ground velocity, where s=j

2 - the transfer function TD (s) for ground displacement, where s=j

3 - the complex frequency response to ground velocity, FV() where f 

     and f is the number of cycles per second (the common frequency)

4 - the amplitude response AV () to ground velocity. 

Please consider:

The denominators of the transfer function and of the complex frequency response are fourth-order polynomials. Write them in factorized form, using either free period and damping, or zeros to express each second-order factor. 

Do not insert numbers! Once you have written down the values of s1 to s4 as defined by the above formula, it is sufficient to use these symbols. Similarly, if you have written down the complex frequency response, you may use it as a known quantity when you formulate the amplitude response. It is a typical beginners’ error to insert numbers before the final analytical expression is ready. In a computer program you would anyhow use symbols for all instrumental constants and let the computer do the numerical evaluation. Don’t try to do the computer’s work. You should however be able to tell the computer, or a student, how to proceed. Your solution to this exercise should be so clear that the step-by-step numerical evaluation becomes trivial.
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