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Poster Preparation for PHYS 3870

« We will plan on meeting as a group on Monday Nov 28 at 9:30 in the conference
room for about 20 minutes to discuss to poster presentations for the final experiment.

« Will go over formatting and presentation issues, share a couple examples and
answer questions.

* You may prepare one poster for the group, or individual posters, at your discretion.

 We will meet on Wednesday December 7 (the last day of class) as a group to go over
the posters.

 We will project the posters on the large screen. Each group will have 5 minutes to
outline their poster, followed by 10 minutes for discussion and questions from the
audience.

» Please submit your poster by Tuesday afternoon at 5 pm so | will have time to print
out an 11x17 inversion for the presentation session.

» Information on poster preparation found at http://www.physics.usu.edu/dennison/3870-
3880/Undergraduate%20Research%20Poster%20Preparation%20Web%20Page/Direction for USU

Physics Research Posters.htm
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Preparation and Printing of a Poster

e The examples were prepared using Microsoft PowerPoint and Adobe
Acrobat.

o The easiest way to prepare your own poster is to load an example
into PowerPoint and then modify it to your content.

o To begin from scratch, choose New Presentation, then indicate the
type of layout you will use. Select the Page Setup from the File
menu; change the “slides fixed for” to custom and adjust the paper
Size as needed. The slides should be landscape. Click okay.

e |t is often a good idea to create a PDF format file using Adobe Acrobat;
this can often avoid formatting problems that sometimes occur,
particularly with equations and symbols.

e Posters can be printed at:

o USU Engineering Computer Lab (third floor New Engineering
Building). This is generally the cheapest and faster place to have
this done.

o Kinko’s is generally more costly and provides one day service.

e Paper selection:

o The cheapest paper to use is standard matte paper; you may want
to consider laminating this.

o High gloss paper costs 2-3 times as much, but looks much better
and is more durable.

o A good alternative for high durability posters is to print directly
onto a plastic medium; this avoids the need to laminate the poster.
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Hints on Poster Layout

e Keep the material simple and concise with plenty of white space.

e Use colors sparingly to emphasize, differentiate, and add interest. (In
general, it is better to keep the background light as people are used to
that.)

e Pictures, graphs, and charts can be helpful in communicating a message
quickly. Equations should be kept to a minimum, be large enough to
read, and accompanied by definitions to explain significance of each
variable. Label any diagrams and drawings. Clipart may be used for
interest as long as it’s not distracting.

e Font size should be such that a reader can stand at a distance of 5 feet
and read the text. Typically nothing less than 20 point fonts should be
used.

e Use underline text, bold face, italics, or combinations to emphasize
words and phrases.

e Spelling counts. (Typographical errors do not reflect well on credibility or
the presenter or on the university.)
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Testing a Model?

e Steps in a Scientific Investigation [Baird, Ch. 5-3]
o  Clearly Identify:
» The problem or question or interaction to be addressed.
» The system to study and its boundaries.
= The significant variables in observation—key is to set up experiment with
isolated input and output variable(s)

o Develop a model of the system—Kkey is to quantitatively describe interaction of
inputs with system (see below).

o  Testthe model through experimentation—key to designing experiment is
whether data will allow quantitative evaluation of model for given input
variable(s) and output variable(s) [see Baird, Ch. 5 on Experimental Design]

o  Evaluate the model as a description of the system—key is to know how good
is “good enough” and how to test this quantitatively [see Baird Ch. 6 on
Experiment Evaluation]

o Refine the model to cover:
= More precise measurements
= More general conditions

e Basic approach to develop and evaluate the usefulness of a model [Baird, Ch 4.1].

o Know data and uncertainties (presumably)

o Usethis to identify system, inputs and outputs

o Now develop a model

o  Then test model by comparison with data (first qualitatively, then
guantitatively)

Intermediate 3870
UNIVERSITY Fall 2011

Poster Presentations Lecture 8 Slide 5




Things to Include on a Poster

General Format: While posters are not uniform in format, generally, most of the
following will be included.

o Title telling the name of the project, the people involved in the work, and their affiliation.
The title should be large, descriptive, and concise.

e Abstracts stating what you set out to do, how you have done it, the key results, and the
main findings and conclusions.

e Introduction that includes clear statements about the problem that you are trying to
solve, the new ideas or items you are trying to discover or create, or the proofs that you
are trying to establish. Note the background work that has led up to the current status of
your research of creative work in this area. These should then lead to declaration of your
specific project aims and objectives.

e Theory or Methods section that explains the basis of the techniques that you are using
or the procedures that you have adopted in your study. You should also state and justify
any assumptions, so that your results can be viewed in the proper context.

e Results section to show illustrative examples of the main results of products of your
work.

e Conclusions section that discusses the main findings of your investigation and their
value.

e Further Plans section that contains recommendations and thoughts about how the work
could be continued. What kind of things could be done next? What are some possible
long-term goals or outcomes?

e Acknowledgements section that allows you to thank organizations that might have
provided financial support or the individuals who donated time to help with the project.
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Adsorption Isotherms for Nitrogen (N,) on Exfoliated Graphite

Jennifer Albretsen and Ethan Lindstrom
Dr. J.R. Dennison—Instructor

De/mﬂrmmr Imemw(lmre l,ahummm 1.\tmded Investigation

EXPERIMENTAL METHODS

PHYSICAL ADSORPTION or PHYSISORPTION is the accumulation In order for a two-dimensional liquid to adsorb to a surface, a substrate and adsorbate must be chosen such
Epantiites st s uarhis e lo weak ol ysbial Fosty des Weala) nfiradtions that the substrate-adsorbate interactions are sufficiently strong compared with the adsorbate-adsorbate
The SUBSTRATE is the undcrl)mg fatesialicn wl'uch lhc ADSORBATE interactions.” DIATOMIC NITROGEN GAS (N,) is very inert. Since its interactions with other diatomic
. nitrogen molecules are limited, it is a good adsorbate. EXFOLIATED GRAPHITE (C) has a high surface-
to-volume ratio, meaning that there is a lot of space for a two-dimensional adsorbed layer to form. Another

advantage is its well-characterized surface structure of hexagonal planes,

’ 2 3 4 5 6 7 8 91011213
Adtivated Charcoal T St ) Cell Pressure (Torr)

00!

To find the total amount of nitrogen adsorbed to the graphite surface as a function
of pressure (adsorption isotherm):
The expected pressure for a known amount of N gas introduced to the system
is caleunlated using the ideal gas equation.

-— ) . — The observed pressure (measured after the system reaches equilibrium) is

ACCOMODATION is the process by which ad;orbale particles lose subtracted from the expected pressure.

energy and physically adsorb to a substrate surface.” The adsorbate and 5 This pressure difference is used in the ideal gas equation to find the amount of
strate molecules interact through van der Waals forces, which are Exfoliated gmplule is loaded into a quartz tube which is connected to a gas handling system. The tube is adsorbed nitrogen.

weaker, and more long range than chemical bonds. One way to picture evacuated to between 50 to 100 millitorr and baked out at 800-1000° C for 24 hours. After the graphite

’AC;:’lﬂ";‘odﬁi"" isblo C‘”’Sldeﬁf a ball (;lds:rbme particle) bouncing al‘}’["&h“ cools to room temperature, the quartz tube is backfilled with N, and placed in a glove bag to prevent

cobbled street (substrate), after seve: ounces, or interactions with the contamination during transfer of graphite from the quartz tube to a copper cylinder. This cylinder is then
face, it loses enough energy that it settles into a crevice on the street. connected to the sample outlet on the gas handling system (GHS). CONTINUING RESEARCH

Adsorbate particles that are distributed evenly across the surface are in a

COMMENSURATE state. On the other hand, adsorbate particles in an

IENSURATE state are not distributed in a well-defined pattern.

No adsorption data has been taken yet. The experimental set-up took longer than
expected due to instrument repair and shipping of parts. So far we have baked
ont the graphite and set up all of the instrumentation. Our continuing work is as
follows.

. Implement system for cooling cylinder with liquid nitrogen. This will probably
include placing a liquid nitrogen dewer on a shelf that can be lowered and
raised to cover the cylinder.

. Plot adsorption isotherms for graphite baked out at 800°C for 24 hours.

. Bake out graphite at 1000°C for 24 hours. Since the time the graphite was
originally baked out, documentation was found naming 1000°C as the preferred
bake out temperature for exfoliated graphite.

4. Plot adsorption isotherms for graphite baked out at 1000°C. Some of the
graphite baked at 800°C was exposed to the atmosphere during transfer from
the quartz tube to the glove bag—we would like to take another data set without

0= number of adsorption sites occupied i contamination from the atmosphere.

An important parameter to monitor during physi
FRACTIONAL COVERAGE, 6, which is defined as:

The fractional coverage as a function of| A E DRI 2 . A S % REFERENCES

pressure for a given temperature is

known as an ADSORPTION . . = 1 y . T
: k N s v ys ; L.W. Bruch, M.W. Cole, and E. Zaremba, Physical Adsorption: Forces and
ISOTHERM.? As mlecules begin to 2 Using N, gas at room temperature, and a standard volume connected to the gas handling system (GHS),

adsorb to a substrate, they form a two- we.delcr.min: the dead. voquxle: Vg OF volume of the cylinder that is not 'ocv:upind by gl:nphite: The Phenomena, 1 :_d (Do\rer: New };ork. 1997), pp. 2-9. ;

o] sy o s vabie, The : eylinder is then cooled in a liquid nitrogen bath. The amount of N, gas entering the system is monitored. -W. , Physical Chemistry, 4% ed. (Freeman, New York, 1990), pp. 874-
formation of each additional layer is The expected increase in pressure of the graphite container is calculated and the actual vapor pressure ) )

characterized by an abrupt increase in increase is measured. The difference between these two pressures allows us to calculate the fractional ¥ E. Burns, Ph. D. thesis, Utah State University, 1994.

surface coverage.! coverage of adsorbed nitrogen as a function of pressure.
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When a material s
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APPLICATIONS
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o e plasma
anvironment.

Secondary  Electran
{SE) emission is an
important physical
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current) in spacecraft
chavging.
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Methods for Determining Crossover Energies

Jonathan Abbott
Department of Physics, Ufah Stale Universify, Logan, UT 843224415
Menfor: JR Dennison

UtahState

UNIVERSITY.

NATICNAL AERONAUTICS

AND SPACE ADMINISTRATION

ABSTRACT

The energy at which a material changes charging polarity when irradiated by electrons, photons, or
ions is called the crossowver energy. Crossower energies are important in spacecraft charging
models as well as in SEM imaging of insulator materials. Several methods are presented for
determining the crossover energy using an electron beam incident on conducting and insulating
materials. Also the crossover energies for gold and titanium are presented.
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through ihe sample. By plotting the sampls sarrent
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Left: Flot of cample ourrent ve Incident beam enargy
for Kapton. The energy whers the cample current ic
a0 Ic the orocsover amergy (Abbott, 2004).
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the bottom for olarity [Abbotf, 2008)
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Pioks of campls surrent v Insidant amergy for gold. Top: Plot shows the first orossover spergy af 70 8V, Batiom: Plot shows the second

oroseaver snengy ak 7700 V.
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FUTURE WORK
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