
Everything about ES 241 Advanced
Elasticity
Mechanics, thermodynamics, polymers

Zhigang Suo @zhigangsuo
You are invited to discuss this course on X

Lectures: Maxwell Dworkin 221, Tuesday and Thursday 1:30 PM - 2:45 PM (Fall 2024)
Office hour: After each class, or appointment by email.

Teaching Fellow
Sammy Hassan
shassan@g.harvard.edu

Grades
Homework 40%
Final exam 60%
We will have a closed-book final exam. Exam problems will be similar to homework problems.

Textbook
I will adopt a draft of a book that Rui Huang and I are writing. As the semester progresses,
chapters will be released in the table below.
Tweets by Rui Huang on his course using the same book
Schedule of Rui Huang’s course

Class Notes, Problem Sets
Jan
23

Polymer network, uniaxial stress

Jan
25

Multiaxial stress

Jan
30

Inhomogeneous deformation

Feb
1

Inhomogeneous deformation HW 01-04

Feb
6

Basic algorithm of
thermodynamics

https://twitter.com/zhigangsuo
https://x.com/zhigangsuo/status/1742953138729148484?s=20
mailto:shassan@g.havvard.edu
https://docs.google.com/document/d/1BWm424slZk3DH_UHvmwFDR8X7-UizXOcWUf-4R7bxjw/edit
https://x.com/RuiHuangUTAus/status/1699592703468585220?s=20
https://docs.google.com/document/d/1PBXRHlX6zfaB47B8XGBBKWAMGUIZsAkOAqOCiyLe_18/edit?usp=sharing
https://docs.google.com/document/d/1yQNG9lwb1FjsjaclVxIzlQgQx4c-Y2W3/edit?usp=sharing&ouid=116793135923088162466&rtpof=true&sd=true
https://docs.google.com/document/d/1It5wYph-mPN3gw4q3-AlHW7zu3sj2wLU/edit?usp=sharing&ouid=116793135923088162466&rtpof=true&sd=true
https://docs.google.com/document/d/17ZNIH87UTsn6jDCBMLazsqrDo2IqND2h/edit?usp=sharing&ouid=116793135923088162466&rtpof=true&sd=true
https://docs.google.com/document/d/17ZNIH87UTsn6jDCBMLazsqrDo2IqND2h/edit?usp=sharing&ouid=116793135923088162466&rtpof=true&sd=true
https://docs.google.com/document/d/1RtcdJLGld3vD4NZPIoNfSQzwcKxU8ltgLmnuUzrJ_h4/edit?usp=sharing
https://docs.google.com/document/d/1dEdERkHXz9nNab7gF9C23S0qbZjiy6X6/edit?usp=sharing&ouid=116793135923088162466&rtpof=true&sd=true
https://docs.google.com/document/d/1dEdERkHXz9nNab7gF9C23S0qbZjiy6X6/edit?usp=sharing&ouid=116793135923088162466&rtpof=true&sd=true


Feb
8

Entropy HW 05-08

Feb
13

Temperature

Feb
15

Free energy HW 09-12

Feb
20

Pressure

Feb
22

Entropic elasticity of gas HW 13-16

Feb
27

Entropic elasticity of elastomer

Feb
29

Free energy of elastomer HW 17-20

Mar
5

Free energy of elastomer

Mar
7

Geometry of homogeneous
deformation

HW 21-24

Mar
19

Geometry of homogeneous
deformation

Mar
21

Geometry of homogeneous
deformation

HW 25-28

Mar
26

Thermodynamics of
homogeneous deformation

Mar
28

Thermodynamics of
homogeneous deformation

HW 29-32

Apr
2

Thermodynamics of
homogeneous deformation

Apr
4

Inhomogeneous deformation HW 33-36

Apr
9

Basic algorithm of statistical
mechanics

Apr
11

Statistical mechanics of rubber
elasticity

HW 37-40

https://docs.google.com/document/d/114WajgpE-bpL2k5nrAS-I3iBe8GmdEaqEjBtkNKtl6A/edit
https://docs.google.com/document/u/0/d/1BjLzQ7ZJVB4XkrRii6oVQBkrgmv5IfaleACMcBmr8ZE/edit
https://docs.google.com/document/d/1ZM_y4-4oZrrfbZABRXGeOVFGgT0yk2cX/edit?usp=sharing&ouid=116793135923088162466&rtpof=true&sd=true
https://docs.google.com/document/d/1eeDYuetNi3CKiNVNZtnoYt3uPd9fpnahLMxO7OG3aZY/edit?usp=sharing
https://docs.google.com/document/d/1sMzp34RN9O6s_KBClwWP1_OPUXUYxG2W0H2dcLpMMjg/edit?usp=sharing
https://docs.google.com/document/d/1SrGGTMFtQ8OrJ4n9JRYdy-aoJRUa9v24/edit?usp=sharing&ouid=116793135923088162466&rtpof=true&sd=true
https://docs.google.com/document/d/1zFFneoVkzB3hZi-Z0_JSdMv5yEF0Fhdyhhvz6nj2sLg/edit?usp=sharing
https://docs.google.com/document/d/1dDLMG-RVDmv4Cgryz1k-1LQ5wNk0HMA2bXeYHljPke0/edit?usp=sharing
https://docs.google.com/document/d/1NUQvfzAlshDUfUHAz2YXytWvK8PLwPnzqA6XwTjoiqs/edit?usp=sharing
https://docs.google.com/document/d/1NhzUzic29f-7IK0dpKgAi-uQf0ArMsz1/edit?usp=sharing&ouid=116793135923088162466&rtpof=true&sd=true
https://docs.google.com/document/d/1R70RPjMPSK9xPVq5AzIHi7oVsm0xwfvRjvEGRFnHGWI/edit?usp=sharing
https://docs.google.com/document/d/1NhzUzic29f-7IK0dpKgAi-uQf0ArMsz1/edit?usp=sharing&ouid=116793135923088162466&rtpof=true&sd=true
https://docs.google.com/document/d/18CjzqigbrIdLsUx9xDz7-ov0kfT9JrFhSlKw4Nuowis/edit?usp=sharing
https://docs.google.com/document/d/18CjzqigbrIdLsUx9xDz7-ov0kfT9JrFhSlKw4Nuowis/edit?usp=sharing
https://docs.google.com/document/d/16FSjcz5pEe0MUNDUDYOcpaiOKB_0GWZ3ch1BUX9LHiY/edit?usp=sharing
https://docs.google.com/document/d/18CjzqigbrIdLsUx9xDz7-ov0kfT9JrFhSlKw4Nuowis/edit?usp=sharing
https://docs.google.com/document/d/18CjzqigbrIdLsUx9xDz7-ov0kfT9JrFhSlKw4Nuowis/edit?usp=sharing
https://docs.google.com/document/d/18CjzqigbrIdLsUx9xDz7-ov0kfT9JrFhSlKw4Nuowis/edit?usp=sharing
https://docs.google.com/document/d/18CjzqigbrIdLsUx9xDz7-ov0kfT9JrFhSlKw4Nuowis/edit?usp=sharing
https://docs.google.com/document/d/1sD-q6TM9QJzEiO9IDc3xEU60uM3euEQDVI8OOx1zvC8/edit?usp=sharing
https://docs.google.com/document/d/1gY5HA3F14dnxqja7IKfvmtKjyyIA-bKl26tEgyYSqfw/edit?usp=sharing
https://docs.google.com/document/d/1gY5HA3F14dnxqja7IKfvmtKjyyIA-bKl26tEgyYSqfw/edit?usp=sharing
https://docs.google.com/document/d/1gY5HA3F14dnxqja7IKfvmtKjyyIA-bKl26tEgyYSqfw/edit?usp=sharing
https://docs.google.com/document/d/1gY5HA3F14dnxqja7IKfvmtKjyyIA-bKl26tEgyYSqfw/edit?usp=sharing
https://docs.google.com/document/d/1jryQCntXLH01SJv8bVAHl6l5KKGhedRBdHhKIL8iLTw/edit?usp=sharing
https://docs.google.com/document/d/1gY5HA3F14dnxqja7IKfvmtKjyyIA-bKl26tEgyYSqfw/edit?usp=sharing
https://docs.google.com/document/d/1gY5HA3F14dnxqja7IKfvmtKjyyIA-bKl26tEgyYSqfw/edit?usp=sharing
https://docs.google.com/document/d/1Eh_KH-PPUFBazXEFeluh1kEATYYRolUjkturMUzbtCI/edit?usp=sharing
https://docs.google.com/document/d/1JI-ZA4OndxmtaMnW0JOJxFLnPQUQiNZuBw5jGChB40g/edit?usp=sharing
https://docs.google.com/document/d/1Cbj4ZxBYUi-Mgq2pR2GEkRUFTicp_P9onqBI0KOwSQg/edit?usp=sharing
https://docs.google.com/document/d/1Cbj4ZxBYUi-Mgq2pR2GEkRUFTicp_P9onqBI0KOwSQg/edit?usp=sharing
https://docs.google.com/document/d/1BIYNlWMEAnCihn5-zaSCzj3r4ytlylvb/edit?usp=sharing&ouid=116793135923088162466&rtpof=true&sd=true
https://docs.google.com/document/d/1BIYNlWMEAnCihn5-zaSCzj3r4ytlylvb/edit?usp=sharing&ouid=116793135923088162466&rtpof=true&sd=true
https://docs.google.com/document/d/1XD69BHRZLySFYfvm8yqS9ZJq-0ic7PG-iwRZX6x26mc/edit?usp=sharing


Apr
16

Chemical potential

Apr
18

Polymer gels HW 41-44

Apr
23

Dielectric elastomers

May
10

Final Exam
9:00 AM - 12 Noon
Emerson 101

HW 45-50

https://docs.google.com/document/d/1rqeC0B_r5RpYaWS4Cz-7GZohiuldKLJD/edit?usp=sharing&ouid=116793135923088162466&rtpof=true&sd=true
https://docs.google.com/document/d/1klY1gXsMjnILa5k_u3cZ_SusHQqRA4vX/edit?usp=sharing&ouid=116793135923088162466&rtpof=true&sd=true
https://docs.google.com/document/d/1zOGnQ4ChfHyhspEPHtscU_4X5XKj4EOD3MbkUXFA1qM/edit?usp=sharing
https://docs.google.com/document/d/1I04acZEDmvcaupJTkN_LLv2-xem_Br5a/edit?usp=sharing&ouid=116793135923088162466&rtpof=true&sd=true
https://docs.google.com/document/d/1mNGuGzT1tMg3pRi3vsUjSyb43IjyEWvF1eJmA7siFa4/edit?usp=sharing

