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Frequently Asked Questions

How much text should I use in my poster?

The most common suggestion made by poster 
session organizers is to minimize text and add 
visuals. Some of the most visually successful posters 
have no more than a  paragraph for each poster 
section.

What size should my font be?

Main Title 60-90 point in template

Author 50-60 point in template

Headers 48-60 point in template

Paragraph Text 30-40 point in template

How do I insert text?

Copy the content from your original document. On 
the PowerPoint template use your mouse to 
highlight the area where you would like to insert 
your content. Once the appropriate text area is 
highlighted paste content.

How do I insert images/Charts/Graphics?

Click on insert, and then choose image or chart. 
Once the pop up box is on your screen select the file 
that you would like to place. Choose the highest 
resolution images. 

OAI has a Powerpoint template containing
customizable graphics and tables that faculty can use 
on posters. 

How can I change the colors on my poster?

On the View menu, navigate to Master and then 
Slide Master. The main slide master is the top slide in 
the navigation pane. Once on the slide master, select 
the desired area and change the fill color under 
Shape Format.
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Extra Headers

The headers in this column are provided for 
your convenience. 

Header Title

To change the title of the header double click 
the text until the title is highlighted. Once the 
title is highlighted type in the preferred title.

Place Headers

Once the header is titled properly drag and drop 
the header to where you would like it placed on 
your poster.

When You are Ready for Printing

Please fill out the OAI Multimedia Services 
Request Form

Turn around time is approximately one week 
from poster submission.

For assistance please call OAI at 410-704-2005 
or email OAIProjects@towson.edu
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Calcium manganese oxide (CaMnO3 abbreviated as CMO) is a 
material belonging to the family of perovskite manganites, which 
have the general formula of ABO3. Like many other perovskite 
oxides, CMO can exist in oxygen deficient phases CaMnO3-y over a 
wide range of oxygen deficiency.

Oxygen deficiency introduces mixed valent state of Mn.

The electrical resistivity of manganese-based perovskite materials 
such as CMO depend on the chemical composition and the oxygen 
content of the compound. Fully oxygenated CaMnO3 is an insulator 
with very high resistivity. Oxygen deficiency causes a decrease in 
resistivity.
The electrical conduction occurs by electron transfer between the 
Mn+3  and Mn+4 ions mediated by a connecting oxygen atom. 

CaMnO3 (Fully Oxygenated)

𝐶𝑎+2𝑀𝑛+4𝑂3
−6

CaMnO3-y (Oxygen Deficient)

𝐶𝑎+2𝑀𝑛(1−2𝑦)
+4 𝑀𝑛2𝑦

+3𝑂(3−𝑦)
−(6−2𝑦)

Technological Applications of  CMO
❖Catalyst for biofuel to diesel conversion
❖Photocatalyst for water splitting
❖Fuel cell electrode
❖Thermoelectric material
Oxygen vacancies and resulting conductivity modulations 
are of interest for all these applications.

The ideal perovskite unit cell is cubic with the A cations at the 
corners of the cube, the B cation at the cubic center, and the oxygen 
anions forming  an octahedral space around the B cation.

Figure 1. Diagram of PLD thin film 
growth 

Figure 2. PLD chamber  

𝐵 = 𝑀𝑛
𝐴 = 𝐶𝑎

𝑋 = 𝑂3

Previous research in our 
laboratory has revealed that 
electrical resistivity of 80 
mTorr CMO films grown on 
LaAlO3 substrates decreases 
significantly with decreasing 
thickness. This is understood 
as the result of tensile lattice 
mismatch strain promoting 
oxygen vacancies.   

The goal of the current project is to study how the resistivity of 
CMO depends on the oxygen pressure, film thickness, and 
choice of substrate.

In the pulsed laser deposition (PLD) process, a laser is shot at 
a bulk target of material, which is ablated to form a plasma 
plume. The plume is deposited onto a single crystal substrate 
held at a high temperature. We can vary several parameters, 
such as oxygen pressure, pulse energy, and number of pulses. 

For parallel planes of atoms with a 
space dhkl between the planes, 
constructive interference only 
occurs when Bragg’s law is satisfied. 
For a fixed wavelength​, a family of 
planes produces a diffraction peak 
only at a specific angle θ, which 
depends on the spacing between 
the planes, according to Bragg’s law. 

𝒏𝝀 = 𝟐𝒅𝒔𝒊𝒏𝜽

Sample Names PLD Chamber 
Pressure

2 Probe 
Resistance 
Measurement

A Lattice 
Constant

C Lattice 
Constant

CMOLAO 067 80 mTorr OL 3.7570 Å 3.7040 Å

CMOLAO 068 Vacuum 10-12 MΩ 3.7318 Å 3.7293 Å

CMOLAO 069 1 mTorr OL 3.7704 Å 3.7057 Å

CMOLAO 070 10 mTorr OL 3.7744 Å 3.6997 Å
Using a Polyvinylidene fluoride 
(PVDF) and Dimethylformamide (DMF) mixture with 
18.7% PVDF and 81.3% DMF. We then spin-coated 
the DMF-PVDF solution with one drop onto the 
CMOLAO67 sample to fluorinate it and left it in the 
furnace overnight.

❑ The fluorinated CMOLAO 067 peaks 
(CMOLAO 067 SCF) are slightly lower 
than the as grown and control samples 
in the 002 XRD comparison.

❑ Future work could be fluorinating the 
CMOLAO 068, 069, and 070 samples and 
testing the XRD results.

❑ Samples 067 and 068 had much more 
outlier results than 069 and 070, which 
were similar to each other. This makes 
sense since 067 was created in a much 
higher 80 mTorr environment 
while 068 was created in a vacuum.

❑ The C-lattice constant of CMOLAO 068 
sample, which was created in a vacuum, 
was higher than the consistent constant 
of around 3.700 Å that 
samples CMOLAO 067, 069, and 070 
had.

❑ All 2-Probe Measurements taken from 
all samples came out in OL except for 
CMOLAO 068 which was put in a 
vacuum during the PLD Process.

❑ 2 Probe Resistance Measurements for 
the CMOLAO 067 CTRL and As 
Grown Samples were OL. The 
fluorination of the CMOLAO 067 sample 
decreased the 2 Probe Resistance of the 
067 sample. 

❑ Future work could be taking 4-Probe 
resistance measurements in recreating 
the work or on the samples.

❑ In the 002 XRD Peak Analysis, 
the substrate peak of sample CMOLAO 
068 did not show much of a peak at all, 
which it also was created in a 
vacuum environment.

❑ In the 202 XRD Peak Analysis, the 
substrate peaks of both samples 
CMOLAO 067 and 068 were close to 
each other and much lower than 
were the peaks of samples CMOLAO 069 
and 070.

CMOLAO 067 Sample 2 Probe Resistance 
Measurement

As Grown OL

CTRL OL

SCF 0.3-0.4 MΩ
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