Signal and Noise in Measurement

Experiment 1

Questions:

Use the Mathcad document to change the following parameters and determine their effect on the observed signal.  Pay attention to the graph of the observed signal and the S/N observed.

Note: when you make changes there are several different types of equals signs in mathcad.  An = displays the current value of a variable.  An  :=  is used to define a variable from that point on.  An equals with three lines is used to define a variable at all locations in a document.           

1.  Change the signal (S) and the noise (N).  

          a. What is the minimum S/N where you can clearly identify the signal peak?  

          b. Set the signal at 0, what is the calculated S/N?  Why?

2. Change the number of sweeps that are averaged (Sweep).  

          a. Graph number of sweeps vs. S/N.

          b. How does the number of sweeps effect the S/N and the observed signal?  

          c. What is the relationship between the number of sweeps and the S/N?  

          d. Is it linear?  

          e. Is there an optimal number of sweeps?  If so, explain.

          f.  Does the number of sweeps effect the peak shape?

3.  Change the Filter setting (Filter).  (NOTE: When the Filter is set at 0, NO filtering is used)

          a. Graph the effect of the filter setting vs S/N.

          b. Is there an optimal setting for the Filter?  If so, explain.

          c. Does the filter effect the peak shape?  

          d. Change the Peak Width and repeat, is the filter optimum the same?

