Honors Physics IGOR Tutorials

Alex R. Dzierba
Tutorial 1 – Entering and Plotting Data

This is a tutorial to get you started in using IGOR.  We’ll take as an example the measurements we made on the dependence of the period of a pendulum with length.  You will recall that we made measurements of the elapsed time for N cycles of the pendulum for five different lengths.  Our first step is to enter these data into a table in IGOR.  We define three arrays (or waves in the language of IGOR) which we call length, elapse and cycles. Select Data -> Make waves…(this is how we refer to selecting menu items).  The following dialog box will appear:
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Enter the names of the waves and enter 5 for the number of rows.  Now we need to enter the data.  Select Windows -> New Table to bring up:
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Select the waves you want displayed in the table.  Make sure that the “Edit data columns only” radio button is select and click on “Do It.”  The table will now be displayed:
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Now use the arrow keys or tab to move around the table and make your entries.  When finished it should look like this:
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When you are done editing a table it is always a good idea to select a cell outside the active waves.  If a cell is selected within a wave and if you do operations such as plotting a wave or calculations based on the wave the selected cell may not be treated properly.  When I took the data I measured the length of the pendulum in inches.  We want to convert to meters.  Since 1 m = 39.37 inches, type the following at the bottom of the command window:  length = length/39.37 followed by pressing the enter key.  We also want the period to be the time for 1 cycle so type in the command window: elapse = elapse/cycles.  The modified table should now look like:
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The Command window is where you type commands.  The commands are entered into the bottom line of the Command window and then are promoted up to the history section of the window after the command is entered and executed.  For example, at this point the Command window will look something like this:
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Notice that when you execute procedures by using menu pull-downs, IGOR generates an entry in the history sections of the Command window.  The entries in the history section cannot be modified but they can be copies and pasted in the Procedure window for defining your own macros to automate your favorite procedures.  To get to the Command window pull down the Windows menu.

Now we plot our data.  Under the menu item Windows select New Graph.  This brings up the box:
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Select the wave to be plotted on the x-axis (horizontal or bottom axis) and the wave to be plotted on the y-axis (vertical or left axis).  Here is the result:
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Now we want to do some cosmetic work on this graph.  First of all we will change the axes ranges by selecting SetAxisRange under the Graph menu (only available if the graph window is active).  Note that the range must be set separately for the left and bottom axes.  Here is the dialog box:
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Next we want to change the appearance of the graph so that individual points are shown as their own marker.  The default is to connect points by lines.  Under the  Graph menu select Modify Trace Appearance which brings up:
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By manipulating the Mode and color you can use filled blue squares to denote the data points.  Here is the resulting graph:
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We also used the Modify Axis dialog to mirror the horizontal and vertical axes and to add a grid. The Modify Axis dialog box has pull down selec
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Now, with the graph selected, under the Graph menu select Label Axes.so that your graph looks like this:
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Now we’ll see how well this compares to expectations.  We will create a new wave called “expect” which is the expected period for each length.  Follow this procedure:

In the command line type : Duplicate elapse expect followed by Return.  This creates a duplicate of the wave “elapse” and we are calling it “expect”

In the command line type: expect = 2*3.1415926*sqrt(length/9.8). This re-defines the wave “expect” so that it is now 2 times the square root of the length divided by the acceleration of gravity.

With the graph selected type the following in the command line: AppendToGraph expect vs length.  This adds the “expect” wave to the graph.  The result is shown below.
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As you can see – the results are not too far off from expectations.  

