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Week 4 - #2 

Nonlinear Oscillations and Chaos (II)

Mandelbrot set, Wikipedia commonsGlobal brain, Wikipedia commons

Ji-hoon Kim (Seoul National University)

Today:  Ch 4.4-4.6 Next Class:  Ch 4.7-4.8



Classical Mechanics I (Spring 2026): Quiz #7 

— [ open book and open note, but no cellphone or laptop, drop it off as you leave the class ] —

Please write down your name and student ID in the top right corner.  (0.0 pt: no paper found with 
your name / 0.5 pt: paper found with your name and some answers / 1.0 pt: good answers) 

1. Thornton & Marion, Problem 4-2.

2. Think of two (or more) examples of chaotic phenomena in the nature, in our society, or in the 
Universe.  Explain why you just called them “chaotic”.  

High-speed camera 
recording of a double 
pendulum,  movie repeats 
every ~3 min (Wikipedia 
commons) 



van der Pol Oscillator
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dx/dt

x

μ = 0.05

→  “limit cycle” of |r|~2

Edited version of 
demonstrations.wolfram.com/
VanDerPolOscillator/

van der Pol Oscillator



A Few Logistics Items
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Essential Skillsets For
Future Physicists & Astrophysicists

www.jihoonkim.org

(on top of the strong physics/math background you will build)



● To become proficient and effective researchers while relying 
less on guesswork as you navigate through the academia

Solid 
Research

Competent Researcher

Physical IntuitionOral Communication 
Skills

Understanding in 
Computing Technology

Written Communication 
Skills

Essential Skillsets For (Astro)Physicists

www.jihoonkim.org



Solid 
Research

Competent Researcher

Physical Intuition

Oral Communication Skills

Understanding in 
Computing Technology

Written Communication Skills

● How to write papers and proceedings

● How to write referee reports

● How to respond to referee reports

● How to present long and short talks

● How to answer questions

● How to make an elevator pitch

Essential Skillsets For (Astro)Physicists
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Term Project Paper
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Term Project Paper

● Explore how ideas and methods from classical mechanics play a 
role in modern research or in everyday phenomena.  Must approach 
the topic creatively and incorporate your own original insights.

● Due:  Before the class starts on Jun. 2nd  
             (10 page-limit including cover/reference;  typewritten report okay) 

Teyssier/RAMSESMoody/ART-I Kim/ENZO

GMT Illustris Collaboration

Merging BHs/SXS Crab Nebula/HST

Mandelbrot set

pixabay.com Nat.Geo

MPA



Supermassive BH at Milky Way’s Center

● There is enough evidence and a consensus that black holes and 
supermassive black holes (SMBHs) exist.

Schodel et al. (2002)Data from 1995-2012, Narayan & McClintock (2013)
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● ωd = ω makes the velocity amplitude greatest.  It also makes the 
displacement amplitude (approximately) greatest.  

Forced Oscillation and Resonance

Tacoma Narrows Bridge collapse (1940), www.youtube.com/watch?v=3mclp9QmCGs
www.jihoonkim.org



www.jihoonkim.org

Abstract Art:  Drip Painting

La Planète Affolée (1942)

● Max Ernst (1891-1976)

Max Ernst

Young Man Intrigued by the Flight of 
a Non-Euclidean Fly (1942, 1947)



Project Ideas
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Term Project Paper

www.jihoonkim.org

Grading guideline

Damper in Shanghai Tower (1000t, using oil damper + eddy currents), Wiki commons

● 0: no paper found with your name on it

● 1: paper found with your name on it

● 2: some scribbles

● 3: reasonable problem & solution

● 4/5: unique, interesting problem & solution

● 6: reserved for those exceptional

● Explore how ideas and methods from classical mechanics play a 
role in modern research or in everyday phenomena.  Must approach 
the topic creatively and incorporate your own original insights.

● Due:  Before the class starts on Jun. 2nd  
             (10 page-limit including cover/reference;  typewritten report okay) 



Term Project Paper

www.jihoonkim.org

Grading guideline

youtube.com/watch?v=9DaEmvKWsEA

● 0: no paper found with your name on it

● 1: paper found with your name on it

● 2: some scribbles

● 3: reasonable problem & solution

● 4/5: unique, interesting problem & solution

● 6: reserved for those exceptional

● Explore how ideas and methods from classical mechanics play a 
role in modern research or in everyday phenomena.  Must approach 
the topic creatively and incorporate your own original insights.

● Due:  Before the class starts on Jun. 2nd  
             (10 page-limit including cover/reference;  typewritten report okay) 



Term Project Paper

www.jihoonkim.org

Grading guideline

Cellular Automation, Wolfram Mathworld

● 0: no paper found with your name on it

● 1: paper found with your name on it

● 2: some scribbles

● 3: reasonable problem & solution

● 4/5: unique, interesting problem & solution

● 6: reserved for those exceptional

● Explore how ideas and methods from classical mechanics play a 
role in modern research or in everyday phenomena.  Must approach 
the topic creatively and incorporate your own original insights.

● Due:  Before the class starts on Jun. 2nd  
             (10 page-limit including cover/reference;  typewritten report okay) 



Term Project Paper

www.jihoonkim.org

Grading guideline

● 0: no paper found with your name on it

● 1: paper found with your name on it

● 2: some scribbles

● 3: reasonable problem & solution

● 4/5: unique, interesting problem & solution

● 6: reserved for those exceptional

● Explore how ideas and methods from classical mechanics play a 
role in modern research or in everyday phenomena.  Must approach 
the topic creatively and incorporate your own original insights.

● Due:  Before the class starts on Jun. 2nd  
             (10 page-limit including cover/reference;  typewritten report okay) 



In the first page, please write down 
the total time you spent to prepare 

your report!
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Student Honor Code

“본 과목을 수강하는 학생들은 양심과 책임의식에 기반하여
시험, 과제물 및 보고서 작성시에 

학문의 정직성을 훼손하지 않겠다는 서약을 한 것으로 간주함.”



Student Honor Code

www.science.org
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AI Policy + SNU AI Guideline

▪ All assignments in this course (including homework, quizzes, term projects, and any other assignments designated by the 
instructor) must be prepared and submitted without the use of generative AI, and the instructor and TAs will evaluate 
them under this assumption. This policy is intended to ensure that students develop and demonstrate their own creative 
problem-solving skills and critical thinking abilities, without reliance on generative AI tools.

▪ Generative AI may, however, be used for limited purposes, such as searching for and organizing materials necessary for 
assignments. Even in such cases, all submitted work must be entirely the student’s own and written in the student’s own 
words, reflecting the student’s independent thought process. If generative AI is used for any purpose during the 
completion of an assignment, students must clearly disclose the name of the tool used, the prompts provided, and the 
generated content. Students must also acknowledge that they bear full responsibility for any consequences arising from 
such use, including the obligation to uphold academic integrity and to prevent copyright infringement. Submitting AI-
generated output without substantial revision or meaningful incorporation of the student’s own ideas may be considered 
a violation of academic integrity.

▪ For matters not explicitly addressed here, the "SNU AI Guidelines" (January 2025) shall apply.



Term Project Paper Must Include:
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● Your term paper must include:

  1.  Your own originality

  2. (Optional) Appropriate use of computing or AI, for either 
       (a) a validated speed-up,  or, (b) data-driven discovery 



● Your term paper must include:

  1.  Your own originality

  2. (Optional) Appropriate use of computing or AI, for either 
       (a) a validated speed-up,  or, (b) data-driven discovery 

ChatGPT’s 
understanding of the 
term paper guideline



Term Project Paper Must Include:
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Grading guideline

● 0: no paper found with your name on it

● 1: paper found with your name on it

● 2: some scribbles

● 3: reasonable problem & solution

● 4/5: unique, interesting problem & solution

● 6: reserved for those exceptional

● Your term paper must include:

  1.  Your own originality

  2. (Optional) Appropriate use of computing or AI, for either 
       (a) a validated speed-up,  or, (b) data-driven discovery 
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Grading guideline

USS Abraham Lincoln, Wikipedia commons

● 0: no paper found with your name on it

● 1: paper found with your name on it

● 2: some scribbles

● 3: reasonable problem & solution

● 4/5: unique, interesting problem & solution

● 6: reserved for those exceptional

Term Project Paper Must Include:

● Your term paper must include:

  1.  Your own originality

  2. (Optional) Appropriate use of computing or AI, for either 
       (a) a validated speed-up,  or, (b) data-driven discovery 
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Grading guideline

intelligenttradingtech.blogspot.com

● 0: no paper found with your name on it

● 1: paper found with your name on it

● 2: some scribbles

● 3: reasonable problem & solution

● 4/5: unique, interesting problem & solution

● 6: reserved for those exceptional

Term Project Paper Must Include:

● Your term paper must include:

  1.  Your own originality

  2. (Optional) Appropriate use of computing or AI, for either 
       (a) a validated speed-up,  or, (b) data-driven discovery 



Term Project:  Topic & Progress Check!

● Post your topic (+ answer to “What makes your project original?”) 
and 2-page “progress report” slides as images by 23:00 pm,  Apr.  26 
(Sun) on a shared Google doc:
    https://docs.google.com/presentation/d/1Mac1w4-myQQ3n05BoOnyfAbkaqpHY120VirbdzBzJP4

https://docs.google.com/presentation/d/1Mac1w4-myQQ3n05BoOnyfAbkaqpHY120VirbdzBzJP4


www.jihoonkim.org

Term Project:  Topic & Progress Check!

Extra credit guideline

● Additional +2:  awarded to 2-3 students 
who were voted the best by your peers, 
and to 2-3 students who provided the 
most useful feedback.

● Post your topic (+ answer to “What makes your project original?”) 
and 2-page “progress report” slides as images by 23:00 pm,  Apr.  26 
(Sun) on a shared Google doc:
    https://docs.google.com/presentation/d/1Mac1w4-myQQ3n05BoOnyfAbkaqpHY120VirbdzBzJP4

https://docs.google.com/presentation/d/1Mac1w4-myQQ3n05BoOnyfAbkaqpHY120VirbdzBzJP4


Post the Slides And 
Revise Them As Often As You Want
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