
Physics 110 – First Year Physics Seminar –Nanoscience 

 
Instructor :  Frank C.  Peiris  
Office :  212 Hayes, Phone :  427-5268 
Email :  peirisf@kenyon.edu 
 
Course Description  

During the last few years, there has been a wide interest in nanoscience, a field that explores the behavior of structures with a size of 1-100 
nanometers. Due to our ability to visualize structures down to the atomic scale in physics, chemistry, biology, geology, materials science and 
engineering, as well as to fabricate nanometer scale structures, the field of nanoscience has opened up new horizons. In addition, various 
nanotechnologies have been proposed which many believe will revolutionize fields such as electronics, biomedicine, communications and a 
host of others. Since it is predicted that the Si-technology presently used to fabricate integrated chips will saturate within the next 10-20 
years, it is conceivable that a nanotechnology will be able to replace it. The course will address topics such as carbon nanotubes, moltronics, 
and spintronics, which are viable candidates to replace the Si-technology. Special attention will be given to the methods of fabrication in 
these competing technologies, including the concept of self-assembly. In addition to the lectures, half of the class will focus on 
experimental techniques involved in nanoscience, including scanning tunneling microscopy (STM), atomic force microscopy (AFM), and 
self-assembly.  

 
Text Book  

Introduction to Nanoscience & Nanotechnology by Chris Binns. 
 

Lab Work  
We will roughly devote 50-60% of the course in conducting experiments related to nanoscience. These will include learning to image 
on the AFM and the STM, synthesizing and characterizing quantum dots and exploring novel forms of self assembly. After each 
experiment, you will be required to write a brief report on you lab notebook. 
 

Reading Responses  
You will be required to write brief reviews on selected topics/papers. These assignments will be due on the following week at the 
beginning of class. Late responses will be accepted but will be penalized 20%, and responses handed to me 48 hours after the due date 
will not be accepted.  

 
Formal Report  

You will be responsible to write an 8-10 page formal paper on a selected topic of interest. Please consult me to get your topic 
approved. You should let me know your topic by the 30th of October, and submit your paper on the last day of class.  
 

Class Presentation 
     You will also be responsible to give a 15-minute class presentation on the topic of your formal report on the 4th or the 11th of 

December. 

 

Physics Colloquia  
 Each student is strongly encouraged to attend the physics colloquium held every Friday between 3.10 and 4.00 pm. Since all of the 

speakers try to tone it at the level of undergraduates, you should be able to follow these talks to some degree. In some cases, the 
speakers will discuss topics related to nanoscience. 

 

Grading  
The final grade will be determined not on a curve, and will be weighted as follows. 
Lab-work – 50%, Responses  – 15%, Formal Report – 20%, Class Presentation – 15%, 
 

Office Hours  
Mondays & Fridays: 10.00 A.M. – 12.00 P.M. Wednesdays: 11.00 A.M. – 12.00 P.M.  If you have conflicts with these time slots, please 
make an appointment to see me at some other time. 
 

Disabilities  
If some accommodations are needed due to some disabilities, please consult the Coordinator of Disability Services, Erin Salva (5453, 
salvae@kenyon.edu) for assistance. 
 

Academic Honesty  
Everyone can learn from the ideas, interpretations, struggles, and even mistakes of one’s classmates.  In lab, students are expected to 
work together, explain things to each other, argue, and even compare answers.  BUT each student must hand in only that work which 
reflects his/her own personal understanding of the experiment and its interpretation; else the offending student is plagiarizing.  Keep 
working until you understand the material well enough to write your own explanations independently.   
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