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Nanotechnology to Robotics
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d cou‘rs: This Nanotechnology to Robotics course seeks to introduce fundamental introductory
escription concepts in nanotechnology and robotics for the college undergraduate. The course
requires Mathematica for solving problem sets and exam problems. Through a group
project, exam, and course lecture, the goal is to expand our view of robotics and find
synergies with fundamental science and engineering. These basics are to be applied to
technologies such as solar and fuel cells, batteries, and self-driving vehicles.
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course For the science and non-science major alike, this course introduces fundamental
objectives concepts in robotics and nanotechnology. We extend understanding of Newton’s laws
and introduce quantum mechanics. We cover vectors, matrices, pendulums and the
wave equation, then apply these ideas to understand solar/fuel cells, batteries and self-
driving vehicles.
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The 6 core learning outcomes add up to 100%

L2 %% PE %% R TE B AR 15 A R
15% 15% 10% 20% 20% 20%
Humanities Scientific Communication Innovative International Social
Literacy Literacy Skills Ability Perspective Concerns

A I E




% * ;% teaching methods 2 ¥ +§ 3 ;4 evaluation

Lecture, Presentation, Guided Session Lecture, Attendance, Problem Set, Exam

FHPF (ERALHEEPF T BT HEER)
course contents and homework/tests schedule

1. Fundamental Concepts # # %24 — “There’s plenty of room at the bottom” (Feynman) and “I,
Robot” (Asimov, laws of robotics)

2. Introduction to Robotics i+ & &_# B 4 & — what are “assistants” and “agents”, what are the vision
and auditory mechanisms for robots // Problem Set 1 Due

3. Introduction to Nanotechnology i+ A& &#_% st #1# — Microscopy, STM, AFM
4. Optics and Introduction to Quantum Mechanics % £ & + 4 & — Waves and particles duality and
mechanics // Problem Set 2 Due

5. Atoms and Molecules /& 4 + —hydrogen atom introduction, Lotus effect, hydrophobic-hydrophilic
surfaces

6. Atoms and Molecules /it #~ + — Fourier transform infrared spectroscopy, what are good materials
for robotics: metals, plastics, polymers // Problem Set 3 Due

7. Atoms and Molecules/ Stern-Gerlach Experiment and Spin /i & 3+ &2 7 + p *@_ (87 -2 2 4#F
%) — Does spin of the electron matter for robots?
8. Exam

9. Exam work through, Atoms and Molecules — X-rays and photoelectrons X 3 ¥ 3k 7 32§ // Problem
Set 4 Due

10. Applied Concepts J& * : Solar Cells, Thermoelectrics, Self-driving Trains, Cars, Drones = F it ,
BT, pR o

11. Applied Concepts /& * : Battery Systems, Fuel Cells & 7 // Problem Set 5 Due

12. Concepts in Magnetism, Solids, and Optoelectronic Devices & &, < 34

13. Medical Physics # £ #3274 #- it : Mechanics and Power Laws, Systems of Many Particles and

Thermodynamic Concepts, Atoms and Lights, Sound and Ultrasound, Radiometry and Photometry,
Medical Uses of X-rays, Photons (select topics depending on time) // Problem Set 6 Due

14. Student Presentations

15. Student Presentations / Electronic Sound // Problem Set 7 Due

16. How does Robotics Help Us in these Fundamental Science Areas — what “assistants” and “agents” do
we need to build to improve on Al, robotics and new unexplored areas.

17-18. Exam or flexible scheduling

FPERELER (32 FF 3 R/REF )
textbooks & other references (title, author, publisher...)

1. Modern physics textbooks Arthur Beiser, Kok Wai Cheah. Concepts of Modern Physics. Intl.
editions 2019, McGraw-Hill;

2. Introduction to Robotics: Mechanics and Control, John J. Craig, Addison-Wesley Publishing
Company, 3rd Edition, 2003

3. Charles P Poole Jr. and Frank J. Owens. “Introduction to Nanotechnology, Wiley 2003.
4. Isaac Asimov. “I, Robot” 2008.




5. Recommended Textbook: Jasprit Singh. Modern Physics for Engineers. John Wiley & Sons
1999

Required software: Mathematica for problem solving and graphing.
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teaching aids & teacher's website

phillip-wu.com/science
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