
  

      
 
 

     
                            

    
  

  
        

 
       

   
 

     
               
 

          
                                 
 

   
 

  
              

         
             

              
 

    

   
            

 
            

      
 

 

            
          
        

 
                

 

 
          

     
                                                
                
     
     

 

Intermediate Experimental Physics II: UA 74 (Spring 2022) 

Instructor: Prof. Alexandra Zidovska 
Pronouns: she/her
Department of Physics, Room 874, 726 Broadway
Tel: 212-998-8966 
E-mail: alexandra.zidovska@nyu.edu
Student hours: Wednesday after class and by appointment

Pre or Co-requisite: Intermediate Physics I—UA 73 
Lecture: Wednesday 2:00-3:15 PM, Meyer Hall, Room 122 

Lab Instructor: David Mykytyn, E-mail: dwm261@nyu.edu
Student hours: Friday 1 PM – 3 PM, Meyer Hall, Room 221 

Lab Sections: 2. Tuesday 3.30 PM – 6:30 PM, Meyer Hall, Room 221 
3. Thursday 9.15 AM – 12:15 PM, Meyer Hall, Room 221

Website: https://brightspace.nyu.edu/ 

Course Description 
This is the second of two intermediate-level laboratory courses that covers topics in modern physics and 
experimental techniques. Classic experiments that illustrate fundamental physics principles are conducted and 
analyzed. In addition, a goal is to further knowledge of data analysis methods introduced in Introductory 
Experimental Physics I (PHYS-UA 71), II (PHYS-UA 72) and Intermediate Experimental Physics I (PHYS-UA 
73). 

Main and Required Text 

• Laboratory Notebook
• Introduction to Python for Science, D. Pine, can be found at

http://physics.nyu.edu/~physlab/Lab_Main/PythonMan.pdf
• The instructions for each of the laboratory experiments can be found at

https://physics.nyu.edu/~physlab/Classical and Quantum Wave Lab/Classical and Quantum Lab.html

Additional texts (optional) 

• “University Physics,” 13th edition, by Young & Freedman, Pearson Addison Wesley (2012)
• “Modern Physics”, 5th edition, by Tipler & Llewellyn, W.H. Freeman and Company (2008)
• “Feynmann Lectures on Physics, Volume 1,” Feynman, Leighton & Sands, Addison-Wesley,

http://www.feynmanlectures.info/
• J. R. Taylor, An Introduction to Error Analysis, Second Edition University Science Books, 1997

Grading 
The relative weights of components of the course grade are: 

Laboratory Reports* 50% 
Midterm Presentation 20% 
In-class Quizzes 10% 
Final Exam 20% 
Total: 100% 

http://www.feynmanlectures.info
https://physics.nyu.edu/~physlab/Classical
http://physics.nyu.edu/~physlab/Lab_Main/PythonMan.pdf
https://brightspace.nyu.edu
mailto:dwm261@nyu.edu
mailto:alexandra.zidovska@nyu.edu


  

 
             

 
                
                

              
               

                 
             

          
                

               
                 
          
                      

                 
                

        

  
          
            
            
        

 
    

                    
       

  

   
    
        
      
           
     
   
    
    
      

 
                

             
 

 
  

          
                 
             
         
         

*Grading of lab reports: 10 points for each lab report will be as follows: 

• 2 points for handing in the lab on time, competing all portions of the lab report. 
• 3 points for an explanation of the experiment and the physics underlying it. The 3 point maximum will 

only be given for reports that go beyond paraphrasing what is in the lab manual. 
• 5 points for the analysis of the data, including uncertainties, sources of error and propagation of both. 

If your data is far from what is expected you should try to understand why. At the very least, you
should perform multiple runs of the experiment to determine the experimental uncertainties and to try
to understand whether there is something systematically incorrect in the experiment (i.e. uncontrolled 
experimental parameters, poor alignment of a detector or a laser, etc.) Experimental results that are far
from expectations and without any possible explanation or justification will be heavily marked down. 

• Up to a 2 point bonus will be awarded for conducting and analyzing an original experiment. 
• Lab reports are due 1 week after you complete the experiment. 
• Students may redo up to 2 labs to improve their results and lab grade. You must inform the TA at the 

end of the section that you intend to redo the experiment and sign-up for a new date. In such case, the 
lab report is expected one week after the redo. However, if you do not inform the TA, then points will 
be lost because a redo laboratory report will count as a late report. 

Course Schedule 
• The first lecture will be on Wednesday, January 26th 

• The first laboratory meeting will be the week of February 7th 

• The midterm presentations will be in class on Wednesday March 2nd & March 9h, 2:00-3:15 PM 
• The final exam will be on TBD 

Lab Schedule 

There is just one experimental setup of each lab. So students rotate through the laboratories and the lecture is not 
(necessarily) in the order of the labs. 

Experiments: 

• Frank-Hertz 
• Michelson Interferometer 
• Two slit interference with single photons 
• X-ray lab: Bragg diffraction 
• Compton scattering (note this lab uses the X-ray lab apparatus) 
• Electron Spin Resonance 
• Half-life 
• Nuclear spectroscopy 
• Photoelectric effect 
• Speed of light 

Students will do 8 labs. The 4 required labs are in bold: Frank-Hertz, Michelson Interferometer, X-ray lab Bragg 
diffraction and Two slit interference with single photons. Students conduct 4 additional labs chosen from the above 
list.  

Notes: 
• The lab experiments are all set up during the semester 
• There are 12 weeks, where experiments will be accessible: weeks of Feb 7 – May 2 
• There is no lab during the Spring break (week of Mar 14) 
• SIGN-UP NECESSARY (Google Doc sign-up sheet will be shared on Feb 2) 
• Two students do the experiments together and share data 



  

             
     

      

 
   

 
  

        
         
       
      
             
    
     
       
         
      
      
     
     
   
   
    

 
 

                 
            

                  
                      

                     
             

               
 

                   
                  

                   
             

                 
                 

           
               

 

• Everyone turns in their own lab report indicating their lab partners 
• There is no textbook for the course. Information will be provided in the lab manuals, in lecture, on the 

Brightspace website and in handouts. 

Tentative Lecture Schedule: 

Date Lecture 
Jan. 26 Introduction, Speed of light, Michelson-Morley experiment 
Feb. 2 Quantization of light, Blackbody radiation, Planck’s law 
Feb. 9 Photoelectric effect, X-Rays, Compton effect 
Feb. 16 Crystal lattices, Bragg diffraction 
Feb. 23 Did I mention invention? How to design a scientific experiment 
Mar. 2 Midterm Presentations I 
Mar. 9 Midterm Presentations II 
Mar. 16 No class – Spring Break 
Mar. 23 The Nuclear Atom, Rutherford’s and Bohr’s models 
Mar. 30 Atomic Spectra, Franck-Hertz Experiment 
Apr. 6 Wavelike properties of particles 
Apr. 13 Wave-particle duality, Uncertainty principle 
Apr. 20 Electron Spin Resonance 
Apr. 27 Radioactivity 
May 4 Review 
TBD Final Exam 

Lab Reports: All lab reports need to be formatted in LaTeX. LaTeX template can be found here: 
https://physics.nyu.edu/~physlab/Lab_Main/. You can either use an editor and a compiler on your computer (e.g. 
MikTeX), or use a website www.overleaf.com where you can use an editor and a compiler online and can access it 
from any computer. All reports need to be submitted as a hard copy. For the labs, where you write a Python code 
for the data analysis, please attach a printout of the code to your report. Every person needs to submit his or her 
own lab report. In your reports include citations of ALL sources that you used, e.g., websites, papers, books, class 
notes as well as the lab manual for the given experiment. Omission of citations constitutes plagiarism. 

Lab Participation: It is important that everyone arrives on time for her or his lab section. In order to ensure the 
laboratory safety, late arrivals cannot be accommodated. If you know that you will have to miss a lab (due to e.g. 
medical, religious or family reasons) you must notify your instructor or TA 24 hours in advance of the meeting of 
your lab section. In such cases, you will be allowed to make up for a missed lab in one of the lab make up sessions. 

Lecture Participation: At the beginning of each lecture, there will be a short in-class quiz covering material from 
the previous lecture (10 quizes total). In the event that the lecture needs to be offered entirely online for a particular 
class meeting, we will meet synchronously at the standard class time using Zoom. Additional instructions about 
particular details of class meetings or work will be emailed to you in the event of a shift to online instruction. 

www.overleaf.com
https://physics.nyu.edu/~physlab/Lab_Main



