
    
      

  
   

             
             

               
          

              
               

               
                

            
              

                   
                

              
               
                   

 

                
                     

                  
                 

                  
               

                   
    

             
         

            
           

           
               

      
            

Syllabus for Advanced Experimental Physics 
NYU Department of Physics - Fall, 2022 

Prof. Haas <andy.haas@nyu.edu> 
TA: Caspar Lant <c@caspar.cc> 

This course provides an opportunity for physics students to have an intensive laboratory experience 
that concentrates on experiments in 20th-century physics. Each student will work (with a partner) on 
three experiments over the course of the semester and write a detailed lab report for each of those 
experiments. Each student must complete his/her own report. No plagiarism from other students in 
the class or other documents is tolerated! If you use material from an external source, 
reference it! Students will also have the opportunity to present a short slide presentation to the rest of 
the class describing one of the experiments he/she worked on. The course grade will be determined 
by the quality of the work done in the lab, the laboratory reports, and the class presentation. 

Class meets once per week for approximately four hours, from 12:55pm - 4:55pm on Wednesdays. 
If necessary, additional time in the lab will be made available on an individual basis. 
You are required to attend class during most of the scheduled lab class time. If you must miss a lab 
class, you are required to have a legitimate excuse, and must inform me in advance if possible. 

Each student should have a bound lab notebook, into which they record all data, and other notes 
related to the experiment (e.g., file names of oscilloscope data saved to the computer). This notebook 
should be brought to all lab meetings and to the lab any time data are being collected or the apparatus 
is modified. 

Do not bring food or drink into the lab! There are radioactive sources and other dangerous materials. If 
you need a snack at some point during the lab period, you are free to leave the lab for a short time. 

Reports are due one week after an experiment is completed, by email in PDF. I will read the report 
within one week and will probably ask you to make revisions, in which case the revised version should 
be handed in (i.e., emailed PDF to me) within one week after I email you my suggested revisions. You 
should not spend extended class time working on your reports, although you are welcome to discuss 
the details of your report with me during class. It is good to think about your analysis and report before 
you are finished taking data! 

It is assumed that students entering the course have the following skills and knowledge: 
● Familiarity with estimation of errors for various kinds of measurements. 
● How to propagate errors from directly measured quantities to the quantities being measured. 
● Properties of the Poisson and Gaussian distributions, including the relationship between the 

mean and variance, and examples of physical process that produce these distributions. 
● How to display data in an attractive easily readable form with the use of plotting software. 
● Techniques of curve fitting and parameter estimation. 
● It is recommended that students complete at least one semester of quantum mechanics. 

mailto:andy.haas@nyu.edu
mailto:c@caspar.cc


   
  

   
     

    
 

 
      
   

 
    

  
 

         

        

     

     

     

    

        

         

     

    

        

         

  

     

The experiments available are: 
1. Diode Laser Spectroscopy 
2. The Hydrogen-Deuterium Isotope Shift 
3. Laser Particle Trapping and Brownian Motion 
4. Magnetic Susceptibility Under Phase Transitions 
5. Mossbauer Effect 
6. Muon Lifetime 
7. Pulsed Nuclear Magnetic Resonance and Spin Echo 
8. Optical Pumping of Rubidium 
9. Quantized Conductance 
10. Quantum Optics of Photon Pairs 
11. Relativistic Electron Momentum 
12. Rutherford Scattering 

A detailed description of these experiments can be found at: 
http://physics.nyu.edu/~physlab/Experimental_Phys/Experimental_phys.html 

Schedule: 

Wed Sep 7 Class introduction and Start on experiment 1 

Wed Sep 14 Work on experiment 1 

Wed Sep 21 Work on experiment 1 

Wed Sep 28 Work on experiment 1 

Wed Oct 5 Finish experiment 1 

Wed Oct 12 Start experiment 2 and draft report 1 due 

Wed Oct 19 Work on experiment 2 and final report 1 due 

Wed Oct 26 Work on experiment 2 

Wed Nov 2 Finish experiment 2 

Wed Nov 9 Start experiment 3 and draft report 2 due 

Wed Nov 16 Work on experiment 3 and final report 2 due 

Wed Nov 23 Thanksgiving 

Wed Nov 30 Work on experiment 3 

http://physics.nyu.edu/~physlab/Experimental_Phys/Experimental_phys.html


    

       

      

        
               

   
                 

  
                       
                  

                

             
             

             
                   

                
       

Wed Dec 2 Finish experiment 3 

Wed Dec 9 Presentation day and draft report 3 due 

Wed Dec 16 (no class) Final report 3 due 

Some guidelines for what I expect in the reports: 
- Short (1-2 page) introduction with relevant theory. You can refer to theory in other documents, 

including the lab manual 
- Review of the equipment used and procedure you followed, with good details (I should be able to 
repeat your experiment!) 
- Data and calculations / fits. I don't need to see long tables of all data points - a graph is fine, as long 

as it is accurate and clear how the graph is derived from the data. You may want example calculations. 
I also prefer calculations of uncertainties along with the calculations of central values, not in a separate 
section. 
- A good summary, comparing to expected values (previous measurements), discussion of what made 

the measurements accurate or inaccurate, and (critically) what you would do to improve the 
experiment in the future (either to make more accurate or to explore further phenomena) 
- The main thing I'm looking for in a good report is that you understood the experiment, carried it out 

with care using all tools available to get the highest quality data possible, and properly analyzed those 
results and presented them in a clear way. 


