PHY 341/641 Thermodynamics and Statistical Mechanics
10-10:50 AM MWF Olin 107

Instructor: Natalie Holzwarth (Olin 300)
Course Webpage: http://www.wfu.edu/~natalie/s12phy341

Statistical and Thermal Physics

\ J Supplemental webpage:
http://www.compadre.org/STP/

Harvey Gould and Jan Tohochnik
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Textbook: ("STP")
Statistieal and 1
2010

Supplemental materials provided by authors: http:/fwww.compadre.org/stp/

This course integrates macroscopic and micrescopic viewpaints of thermodynamics - the study of energy and energy transfer,
with a focus on eqilibrium processes.
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Itis likely that your grade for the course vill depend upon the following factors:

Problem sets’ 40%
Take-home exams (2) 30%
Presentation 10%
Final exam 2%

In general, there will a new assignment after each laclure, so that for opimal learning, it would be best to complete each assignment before the
the next scheduled lecture. According to the honor system, all work submitted for grading purposes shovid represent the student's own best

efforts. This means that student together on h 2 ‘shouid all contribute roughiy equally and independently verify al
dervations and results. Homewarks may be turned in 1 lecture past ther due date without grade penalty. After that, the homework grade will be
reduced by 10% for each succeeding late date.
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Schedule and assignments

Note: This schedule may need to be modified -- please check for changes and additions frequently.
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Lecture . Text . Assignment
No. | e Topic Sections | Problem Assignments | % AVOT
1 [ 11182012 | Introductory concepts 1115 HW1 11202012
2 [ 17202012 | Introductory concepls 16112 HW2 112312012
112372012
112672012
112772012
113012012
20172012
2/03/2012
2/06/2012
2/08/2012
arnmnan
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Spring 2012 Schedule
for N. A. W. Holzwarth
Monday Tuesday ‘Wednesday Thursday Friday
8:00-10:00 Lecture Lecture Lecture
P n/
reparation/ e Preparatio = Preparation/
Office Hours Preparation/ Office Hours Preparation/ | Office Hours.
10:0011:00 Thermo Office Hours Thermo Office Hours Thermo
PHY341/641 PHY341/641 PHY341/641
11:00-12:30 Physics ‘General Physics
Research 1 PHY114
12:30-2:00 Physics. Physics
Research Research
2:00-3:30 Physics. Physics
S350 p— Research Research
Research

Travel dates:
+ Feb. 27 - Mar. 2, 2012 (March APS meeting - Boston, MA )
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What will you learn?

Energy Analysis

Macroscopic picture

Microscopic picture
-

{TLPRV,N,..}
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Chapter 1 - From Microscopic to Macrosopic Behavior

Assignment: Read Chapter 1 (quickly) during
. ; this week and checkout some of the
Sta}ly;ma[t_mdrl"heml Physis corresponding simulations (HW 1 and HW 2).
N | “The purpose of this introductory [material] is
to whet your appetite... “  The chapter
I introduces a lot of the concepts that we will use
] (more carefully) throughout the course.
[ A
S
Harvey Gould and Jan Tobochnik
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Comment on simulation tools
Molecular dynamics
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Example model pair potential (Lennard-Jones):
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Simulation available from: http://www.compadre.org/STP/

stp LJ2DMD.jar

Note: in order to easily
Display - Switch GUI

control the simulation, you need to use:

4 UfluidAgp Controller BT
Fie Ean Diplay Help n
Input Parameters. |
ame
et ot pancies &
200
findtial KE per particle 1.0
5 oo1
relocty res caling 10
|stepsperdisplay 10
nsize Reset
Hessages
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Results for N=64, L=10

10
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Initial (uniform) configuration: Thermalized (liquid-like) configuration:
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Simulation available from: http://www.compadre.org/STP/
stp MDApproachToEquilibriumThreePartitions.jar

Note: in order to easily control the simulation, you need to use:
Display = Switch GUI

4 Ugasiiop Cantroller

Fia Ed Display Help
Input Parameters
Hame Value
I lz7a
Initialize Resel || Reverse
Messages

can =
| = =
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Results for N=10, t=10 followed by reversal (v = -v)

Initial configuration: After ~ 10 time steps
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Plot of time sequence before and after reversal:
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Results for N=64, t=45-90, with and without reversal

t=0 t=90 -- normal simulation 08!
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Simulation available from: http://www.compadre.org/STP/
stp ApproachToEquilibrium.jar

Note: in order to easily control the simulation, you need to use:
Display = Switch GUI

4 Boxfiop Controller. =
| File Eant Display Help
Input Parameters.
Name | Valu J
N 6
Initiaiize Reset
Messages
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N=64, t=1000 <n>=32.08, <n>> =1,067.13, 0* = 38.12, o/<n>=0.19
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N=64, t=1000 <n>=149.57, <n?> = 23,086.17, 0> = 714.56, o/<n>=0.18
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