11/19/03
Idiots Guide for data taking using Pasco setup and Data Studio:


Note: This is assuming that the laser is properly setup and aligned for the experiment desired. It's also assuming that the computer is on. The purpose for this list is to clarify the computer aspect of the lab only. 

1. Open the Data Studio program by clicking Start/programs/Data Studio

2. Once Data Studio is open, click "Create Experiment" on the startup screen. 
3. After having clicked "Create Experiment" the setup window appears showing the diagram for the interface box. A list of possible sensors is on the left of the window. Select the appropriate sensors, which in this case, are the Light Sensor and the Rotary Motion Sensor.

4. After you have created an experiment, you can save it and then use the "Open Activity" option when Data Studio loads.
Note: you are now ready to acquire data, but calibration is required and other options are available. 

5. By clicking the "options" button on the setup window, you can add a Delayed Start or Automatic Stop to the data run. 
6. Double Click the Light Sensor Icon. This gives you the properties of the light sensor. Under the "measurement" tab, select which types of data you want Data Studio to record using the light sensor. This will either be Voltage or Light Intensity. This semester we only used the Light Intensity, so the voltage measurement was not required, and disabling it required less from the computer, which is slow. 
7. Calibration is the next important step. Click the calibration tab. Calibration requires interaction with the laser track and setup. For the "high point" arrange the experiment setup so that it's taking what you would expect to be the maximum reading. Once this is done, click the "take reading" button under the "high point" section of the dialogue. If during the data run a reading is taken that exceeds this, Data Studio will represent it as a greater than 100% value, so no data will be lost. For the minimum value, again, arrange the laser and light sensor in such a way as that it is taking the minimum value you would expect. Click the "take reading" button on the "low point" section of the dialogue. It may be best to completely blind the sensor for this.
Note: Once calibration is done, you are prepared to take data. Make sure that the laser track and equipment are how you want them to be.

8. Depending on the experiment, you may want to change the acquisition rate.  Double click on either device; under the "General" tab is a control for the sample rate.  Changing the rate for one device changes is for the other.
Note: Don't take more than about 3000 samples on any given run; Excel will be excruciatingly slow in graphing the data.
9. If you are prepared to take data, Click Run. If you set a delay, the clock will count down the delay and then begin taking data. If you selected an automatic stop, it will stop after the allotted time of data taking. 

10. Export both position and intensity data to files.  This is done by clicking "Export Data" under the file menu.

11. In Excel, open each file (Excel will open a dialogue box asking for the format that the files are in.  Just click 'Finish').

12. Cut and paste so that the position and intensity data are in the same workbook (make sure the position data is to the left of the intensity data; this makes graphing easier).

13. Highlight all the data (NOT the column headings) and graph them using the "X-Y Scatter Plot."

Tips and Tricks for using the Pasco Apparatus
1. Before loading Data Studio, make sure the breakout box is on.

2. When taking data, try to move the sensor at a constant speed.  This makes it easier to interpret the data without having to create the scatter plot in Excel.

3. The light sensor saturates at about 4.8 Volts.

4. Record all information about each data set in the excel file (including slit width, slit separation, distance from slits to detector, etc.).  We didn't and wish we had.

5. The laser is polarized at about 70 degrees (as measured on the polarizers).

6. The polarizers do not block the same amount of light at 70 and 250 degrees.  This is most likely a defect in the polarizers (both polarizers exhibit this behavior).  Be aware.

7. Do not lay any of the optics on their sides at any time.  This exposes them to damage from dust, falling objects, etc.  It also exposes you to damage from Dr. Johnson.  He is very serious about this one.

8. Neutral density filters are numbered logarithmically.  An n ND filter passes 1/10n of the incident light (i.e. a #3 lets .1% through).
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