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Figure 1. Schematic of F&M Physics Major Curriculum  

Figure 2. Block Diagram for Curve 
Fitting by Jordan McDonnell, ‘07.  

2. Design, Interfacing, and Real-Time Analysis 
Students build a simple voltage-divider circuit with a diode and write a 
LabVIEW program to power it with our NI PCI-6221, M Series DAQ boards 
and measure its IV curve with GPIB communication to DMMs.  The program 
fits the curve for a given temperature to determine the minority current.  This 
program is then applied to a diode mounted in a liquid N2 cryostat with its 
own thermometer, to collect data of the minority current as a function of 
temperature as the dewar cools from room temperature.  From this, the band 
gap can be determined and the students determine the material from which 
the diode is made. 

Role of the Course in the Curriculum 
One of the main goals of our Experimental Methods of Physics course 
is for students to draw upon, integrate, and extend knowledge that 
they have gained from previous courses.  We have structured the 
course into four "modules" each of which is focused on a core 
physical concept for which the underlying physics has been 
introduced in other courses in the curriculum.  For each module the 
students perform one or two experiments that concretely demonstrate 
the concept.  The flow chart below shows the connections between the 
required courses (solid boxes), the elective courses (dashed boxes), 
the core concepts, and the experiments.  It is clear from the chart that 
students must draw upon knowledge from each required course for at 
least one core concept and often for more than one.  

Figure 3. Front Panel 
from the Diode Band Gap 
Experiment by Daniel 
Weber, ‘04 

Examples: 
1. Programming and Curve Fitting 
After in-class discussions of the propagation of uncertainties through the fitting 
process, students write a LabVIEW program to read each of three data files that 
include uncertainties in the data points, fit the data with each of three different 
mathematical models including determining uncertainties in the fit parameters, and 
determine which model fits best by a comparison of the reduced chi-squares.  The 
models are such that they can be linearized, but then the students must deal with 
converting the linear parameters and their uncertainties back to the model 
parameters and their uncertainties. 

Role of LabVIEW in the Course 
LabView is the thread that runs through the entire course.  Throughout 
the course the students learn LabVIEW techniques that allow them to 
take data more easily or more accurately, analyze the data more 
completely, and understand theoretical ideas such as Fourier analysis 
and experimental details such as uncertainties much more readily and 
fully. 


