
QUICK TIPS 

(--THIS SECTION DOES NOT PRINT--) 
 

This PowerPoint template requires basic 

PowerPoint (version 2007 or newer) skills. 

Below is a list of commonly asked questions 

specific to this template.  

If you are using an older version of PowerPoint 

some template features may not work properly. 

 

Using the template 
 

Verifying the quality of your graphics 

Go to the VIEW menu and click on ZOOM to set 

your preferred magnification. This template is 

at 100% the size of the final poster. All text and 

graphics will be printed at 100% their size. To 

see what your poster will look like when 

printed, set the zoom to 100% and evaluate the 

quality of all your graphics before you submit 

your poster for printing. 

 

Using the placeholders 

To add text to this template click inside a 

placeholder and type in or paste your text. To 

move a placeholder, click on it once (to select 

it), place your cursor on its frame and your 

cursor will change to this symbol:         Then, 

click once and drag it to its new location where 

you can resize it as needed. Additional 

placeholders can be found on the left side of 

this template. 

 

Modifying the layout 

This template has four 

different column layouts.  

Right-click your mouse 

on the background and  

click on “Layout” to see  

the layout options. 

The columns in the provided layouts are fixed 

and cannot be moved but advanced users can 

modify any layout by going to VIEW and then 

SLIDE MASTER. 

 

Importing text and graphics from external 

sources 

TEXT: Paste or type your text into a pre-

existing placeholder or drag in a new 

placeholder from the left side of the template. 

Move it anywhere as needed. 

PHOTOS: Drag in a picture placeholder, size it 

first, click in it and insert a photo from the 

menu. 

TABLES: You can copy and paste a table from 

an external document onto this poster 

template. To adjust  the way the text fits 

within the cells of a table that has been pasted, 

right-click on the table, click FORMAT SHAPE  

then click on TEXT BOX and change the 

INTERNAL MARGIN values to 0.25 

 

Modifying the color scheme 

To change the color scheme of this template go 

to the “Design” menu and click on “Colors”. You 

can choose from the provided color 

combinations or you can create your own. Black 

text on a lighter background is key to make a 

readable poster. 

 

 
 

 

 

 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 

This PowerPoint template produces a 36”x48” 

professional  poster. It will save you time 

placing titles, subtitles, text, and graphics and 

help you create a poster that is effective.  

 

Use this to create your presentation. Then take 

it to Wildman Library on a thumb drive or email 

it to Charmaine Barnes barnech@earlham.edu 

before you go to Wildman.  

 

Important Guidelines 
TEXT SIZES: Sub-headings: 36pt 

                  Body text: 24pt 

                 Captions: 18pt 

 

COLORS: Use no more than 2-3 colors. Dark text 

on a   

              light background is best for readability 

 

PHOTO RESOLUTION: Photos should be a 

minimum of 150 dpi but not more than 300 dpi 

 

FILE FORMAT: Save photos as .jpg or .png before  

                          importing 

                     Save line art (graphs) as .png 

EXAMPLES: see good posters 

herehttp://www.ncsu.edu/project/posters/New
Site/examples/Flounder/ 

 

 

Object Placeholders 

 
Use the placeholders provided below to add 

new elements to your poster: Drag a 

placeholder onto the poster area, size it, and 

click it to edit. 

 

Section Header placeholder 

Move this preformatted section header 

placeholder to the poster area to add another 

section header. Use section headers to separate 

topics or concepts within your presentation.  

 

 

 

Text placeholder 

Move this preformatted text placeholder to the 

poster to add a new body of text. 

 

 

 

 

Picture placeholder 

Move this graphic placeholder onto your poster, 

size it first, and then click it to add a picture to 

the poster. 

 

 

 

 

 

 

 
 

 

 

 

PRINTING A DRAFT—REQUIRED! 

(--THIS SECTION DOES NOT PRINT--) 

 

To see how your poster looks on paper, you can actually scale it to fit on a standard 8.5x11 inch sheet of paper.  

I recommend that you do this, because ...  

·  it's a good way to print and check your work, without wasting a huge sheet of paper  

·  if you can't read it on the 8.5x11 page, your font is too small  

·  it makes a great handout at your poster presentation 

·  you have to hand in a small version to your instructor for credit 

 

 

 

 

To scale to 8.5x11  

Go to File / Print ...  

Make sure your regular printer is selected  

At the bottom of the dialog box is a checkbox that says Scale to fit paper -- check it and go.  

The fluctuation theorems are some of the most exciting developments in modern statistical 

mechanics, yet they are rarely introduced at the undergraduate level. We found that a 

combination of good homework problems along with selected computer simulations not only 

made the Jarzynski equality accessible, but several students mentioned the section as their 

favorite part of an advanced statistical mechanics class.  The computer simulations also 

provide an introduction to molecular dynamics and modern parallel computing. This poster 

summarizes both the choice of homework problems and the choice of computer labs. A laptop 

and a LittleFe will be available for demonstration. 

 

ABSTRACT 

THE JARZYNSKI EQUALITY 

Consider a simple problem with two degrees of freedom x and y. The potential is chosen to be 

a double well in x coupled linearly to a harmonic oscillator in y:  

 

 

1. Derive the free energy profile 

 

 

2. Consider a process in which x is  

moved from the position x = −a to  

the position x = 0. Calculate the  

Helmholtz free energy difference ΔA  

for this process in a canonical  

ensemble. 

3. Consider now an irreversible process  

in which the ensemble is frozen in  

time and, in each member of the  

ensemble, x is moved instantaneously  

from x = −a to x = 0, i.e., the value  

of y remains fixed in each ensemble  

member during this process. The  

work performed on each system in the ensemble is related to the change in potential 

energy in this process by W = U(0,y) - U(-a,y). By performing the average of W over the 

initial ensemble, that is, an ensemble in which x = −a for each member of the ensemble, 

show that <W> > ΔA.  

 

(the answer is seen to be                                            )  

 

4.  Now perform the average of exp(−βW) for the work in part b using the same initial 

ensemble and show that the Jarzynski equality <exp(−βW)> = exp(−βΔA) holds.  

 

(the answer is seen to be                                                             )  

 

 

 

HOMEWORK PROBLEM5 

Deca-alanine is stretched from its equilibrium helix conformation to an 

extended conformation via both reversible and nonequilibrium 

simulations. Results are compared using the Jarzynski equality. The deca-

alanine version of this lab has the advantages that all of the materials are 

freely available online and that students can easily compare their results 

to published data. VMD is used for visualization, NAMD for MD 

calculations. The system gets ~120 ns/day on a  

single CPU+GPU LittleFe node. 

Prelab 

• Define potential of mean force (PMF) 

• Read introduction to deca-alanine lab6 

• VMD tutorial for molecular graphics7 

• Skim deca-alanine paper8 

THE LAB – DECA-ALANINE 

MATERIALS 
LittleFe9 

• Build your own; complete parts list and assembly instructions at LittleFe.net or 

purchase a kit. Total cost: under $2500. 

• Apply to attend a buildout at LittleFe.net, develop and publish a curriculum 

under the Creative Commons license, and receive a free LittleFe unit. 

• Runs the Bootable Cluster CD (BCCD), a Linux distribution designed to remove 

the software friction from teaching computational science and parallel/distributed 

programming. 

NAMD/VMD 

• Among the fastest molecular dynamics packages in the world 

• Free, open-source, binaries available for Linux, OS X, Windows 

• Highly parallelizable 

• Many high-quality tutorials7 
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In our first Statistical Mechanics class, we learn that  the work (W) performed to move a finite 

classical system in contact with a heat reservoir from initial state A to final state B is bounded 

by the Helmholtz free energy (F = U - TS). When the system is changed infinitely slowly 

along some path g from A to B, we have 

 

while a faster change will find that the average work done is 

 

The Jarzynski equality1 allows us to make this inequality exact by taking the exponential 

average: 

 

or 

 

Hummer and Szabo2 showed that this is directly related to single molecule pulling 

experiments, and Jarzynski provided an intuitive explanation3. 

Although this lab focuses only on the Jarzynski equality, it provides an easy gateway to 

fluctuation theorems4 (although the Jarzynski equality came first, it is a direct consequence of 

the Crooks fluctuation theorem). 

Free energy profile for the potential in eqn. (8.10.21) 
shown together with the bare double-well potential 
and the results of two simulations using the adiabatic 
free energy approach. The simulations correspond to 
Tx = 10Ty and mx = 10my or mx = 300my.  

• LittleFe is a complete 6 node Beowulf style  

portable high-performance computing cluster 

• Multicore CPUs 

• GPGPUs 

• Less than 50 lbs 

• Designed for teaching 

• Torque job queuing; input files can be copied 

directly to large clusters, ready for submission 

 

LittleFe work is supported by the Educational Alliance for a Parallel Future (EAPF), 

Intel Lab’s University Program Office, the SC Conference Series, XSEDE, the 

Shodor Education Foundation, and Earlham College.  

A discussion and derivation of the Jarzynski equality, the homework problem, and 

a preliminary version of the computer lab were included in Earlham’s 2011-2012 

Physics Senior Seminar. Three of the seven students reported that it was their 

favorite section in the class. The class discussions were particularly interesting, as 

several students did not actually believe the equality until after solving the 

homework problem. 

Michael G. Lerner (mglerner@gmail.com) 

 

LittleFe – THE HPC EDUCATION APPLIANCE 

ASSESSMENT 

Earlham College Department of Physics and Astronomy, 801 National Road West, Richmond, IN, 47374 

 

Teaching the Jarzynski equality with parallel computing 

W = DF
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CONTACT 

The deca-alanine simulations follow the online tutorial6 and data files are available 

for download with the tutorial. Specific LittleFe setup scripts may be obtained by 

emailing mglerner@gmail.com. 

fixed 

In class 

• Interactive MD pulling 

• Submit/view nonequilibrium runs 

• Calculate PMFs 

• Compare to “canned” reversible 

runs 

• Submit reversible runs 

Lab writeup 

• Compare student-generated reversible runs with “canned” version 

• Pool data from entire class to see how statistics change 

MORE ADVANCED VERSIONS 

Straightforward extension to generating original data: it’s easy to find pulling 

experiments in the literature (DNA wrapped around nucleosome, DNA extension 

curves, muscle proteins, etc.). These simulations must be started near the beginning 

of the semester if they are to complete in time, and data is often much noisier. May 

require MD experience to set up proper implicit/explicit solvent simulations. 

(Left) folded a-helical and (right) stretched coil configurations of deca-alanine. The N atom 
of the first residue is held fixed while a harmonic guiding potential pulls on the C-terminus 
with constant velocity v. Figure taken from (8) and made with VMD. 

Assembled LittleFe, from littlefe.net 
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