
   2018 OWU SUMMER SCIENCE RESEARCH PROGRAM    

    

RESEARCH PROJECT INFORMATION SHEET  
  

(Faculty information sheet)  

  

  Submission Deadline: 18 January 2018  

GENERAL AREA OF RESEARCH  (broad overall area such as genetics, biochemistry, environmental science, etc.)  

    
Physical Geography  

  

SPECIFIC TITLE OF RESEARCH PROJECT  

  
Remote Sensing of the Environment: Comparative assessment of Remotely Sensed Data Sets  

  

FACULTY SUPERVISING RESEARCH  

  

  Name:  _Dr. Nathan Amador Rowley ________________              

  

  Department: __Geology and Geography _____________   

  
  Campus phone:  ___368-3619_________________________  

  
  Email user name: ___NSAMADOR@OWU.EDU______  

  

ANTICIPATED RESEARCH DATES, (ten weeks):  Requested Number of Students:  

  

  Beginning:     __14 May 2018___________________    one   ____  

  

  Ending:           __20 July 2018____________________    two   _X__  

  

IF REQUESTING TWO STUDENTS:  (Please indicate rationale for requesting two students, including 
willingness to work with just one student, if that is all that can be placed in your project.)  

  

MINIMUM QUALIFICATIONS OF STUDENT RESEARCHER  (be as specific as possible)  

    

The student will either have experience with ArcGIS (used heavily) in this work or is apt to quickly 
learn the GIS software   

  

DESCRIPTION OF RESEARCH PROJECT (attach statement; one page maximum)  

   
(page below)  

  

Please save as a pdf and email completed form to ssrp@owu.edu as an attachment (pdf file) 
with the subject line  

“Proposal for faculty name”  



  

  

  

Remote Sensing of the Environment: Comparative assessment of Remotely Sensed Data Sets  

  

Since the beginning of the 21st Century, there has been rapid, and significant change in the remote 

sensing of the global environment. Remote Sensing is the ability to understand a surface (e.g., water, 

forest, urban area, different planetary bodies) without direct contact; unlike weather stations that 

provide data about our atmosphere while being in the atmosphere. The sensors associate with 

remotely sensed data mainly rely on freely-available satellite imagery and, more recently, the 

professional use of UAVs, or unmanned aerial vehicles.   

The two areas below represent regions of our planet that have shown to be extremely sensitive to 

changes in climate; the tropics (e.g., Costa Rica) and the ice sheets (Greenland). This work seeks to 

acquire satellite and UAV data sets to assess physical changes in those environments over time.   

    

Location 1: West Coast of Costa Rica  

Since 2015, various data sets from a small, coastal town have been acquired; both through satellite 

imagery (primarily Landsat-7 and Landsat-8 sensors) and UAV (Phantom 1 and Phantom 3). The 

coastal town of Bahia Ballena, Costa Rica is significant in that, up to now, there has been resistance to 

widespread commercial tourism that has negatively impacted the environments in various regions 

of the country, such as Tamarindo (a resort town in the province of Guanacaste). Using these data 

sets, the student will be expected to acquire data, pre-process imagery through ArcGIS, and perform 

some basic processing techniques to determine land use and land cover change over time. With this 

information, we can estimate the amount of carbon stored in vegetation, position of the coastline 

(taking into account diurnal tidal changes), and calculate urban grown.    

  

Location 2: West Coast of Central Greenland   

The west coast of Central Greenland is extremely dynamic as it is the home to the world’s fastest-

flowing glacier, Ilulissat Glacier, flowing at ~7 km a-1. This 15 km-wide glacier is responsible for the 

most mass loss by a glacier on the ice sheet and is fed by a large catchment area, which is filled with 

many supraglacial melt lakes (lakes that form on the ice sheet). The location and evolution of these 

lakes is the focus of this study as drainage events from these lakes is dynamically connected to calving 

events (formation of icebergs) of the glacier. Using satellite data, and some Lidar (light detection and 

ranging) data, the student will first acquire a robust data set ranging 20 years and will aid in 

identifying supraglacial melt lakes, and generating statistics on these lakes, such as area and volume.     



Please save as a pdf and email completed form to ssrp@owu.edu as an attachment (pdf file) 
with the subject line  

“Proposal for faculty name”  



  

2018 OWU SUMMER SCIENCE RESEARCH PROGRAM  

  

RESEARCH PROJECT INFORMATION SHEET  
  

(Faculty information sheet)  

  

 Submission Deadline: 18 January 2018

  

  

  

GENERAL AREA OF RESEARCH (broad overall area such as genetics, biochemistry, environmental science, etc.)

  

 Neuroscience  

  

SPECIFIC TITLEOF RESEARCH PROJECT  

 Genetic factors in neuronal development  

  

FACULTY SUPERVISING RESEARCH  

  

Name: Suren Ambegaokar          

  

Department: Neuroscience/Botany and Microbiology       

  
Campus phone: x 3915         

  
Email user name:ssambega@owu.edu         

  

ANTICIPATED RESEARCH DATES, (ten weeks):   Requested Number of Students:  

  

 Beginning:  May14   one ____  

  

Ending: July 20     
   two __X__  

  

IF REQUESTING TWO STUDENTS: (Please indicate rationale for requesting two students,
 including willingness to work with just one student, if that is all that can be placed in your project.) 

.   

  

MINIMUM QUALIFICATIONS OF STUDENT RESEARCHER (be as specific as possible)  

   

-BIOL 120.  

-At least 1 upper-level (numbered “250” or higher) lab-based course, preferably a Neuroscience 
course.  

-Experience with micropipetting.  

-Preferred but not required: Experience with sterile technique.  

Please save as a pdf and email completed form to ssrp@owu.edu as an attachment (pdf file) 
with the subject line “Proposal for faculty name”  



  

   

  

DESCRIPTION OF RESEARCH PROJECT (attach statement; one page maximum)  

   

 How humans and other animals grow from single-celled embryos into complex, several billion-
celled organisms is a fascinating question. In particular, how the brain and nervous system develops 
and grows is of particular interest to neuroscientists. Like with all other tissues in the body, all 
brain cells are derived from earlier “stem cells” or “precursor cells,” which do not have any 
specialized function of their own, other than to become a more “differentiated” cell, like a neuron, 
glial cell, heart cell, immune cell, etc. A major question in neuroscience is what makes a stem cell 
different from a neuron, and in particular, what types of changes occur to induce a stem cell to 
become a neuron, and not, say, a heart cell, for example.   

   

 This project studies this question using a fairly simple cellular model. “SH-SY5Y” (or just “SY5Y”) 
cells are a specific cell line that was derived from a human brain tumor. As a cell line, we can grow 
and divide these human brain cells “in a dish” in the lab. In their “default” state, these cells grow and 
divide rapidly, but can be induced with a specific set of molecular signals to differentiate into a cell 
with many dendrites and an axon, and make synaptic connections to other such cells. In other 
words, SY5Y cells behave like “neuronal stem cells”, and in the lab we can control when they 
differentiate into “neuronal-like” cells.   

   

 In this project, you will learn to culture SY5Y cells, and learn to differentiate them into neuronal-like 
cells, documenting this transition through microscopy. Then, you will collect RNA from these cells at 
varying time-points during this transition from a “stem cell” to a “differentiated neuron,” so that we 
can look for changes in gene expression during this transition, and to also confirm that 
differentiation has occurred by using neuron-specific genetic markers. In addition, you will be 
looking for the expression of a specific microRNA, miR-7, which I hypothesize is an important 
regulator of neuronal stem cells and neuronal differentiation, whereby expression of miR-7 is high 
in progenitor cells, but must be down-regulated in order for the progenitor cell to differentiate into 
a neuron. Finally, I hypothesize miR-7 expression is up-regulated again, following differentiation, in 
order to regulate a different set of genes in mature neurons. This project will substantially aid to 
proving or disproving this hypothesis.  

Please save as a pdf and email completed form to ssrp@owu.edu as an attachment (pdf file) 
with the subject line “Proposal for faculty name”  



   2018 OWU SUMMER SCIENCE RESEARCH PROGRAM    
    

RESEARCH PROJECT INFORMATION SHEET  
  

(Faculty information sheet)  
  

  Submission Deadline: 18 January 2018  

GENERAL AREA OF RESEARCH  (broad overall area such as genetics, biochemistry, environmental science, etc.)  
  Ecology/environmental science  
  
SPECIFIC TITLE OF RESEARCH PROJECT  
  
Impacts of invasive species on ecological processes in the Kraus and Bohannan Nature Preserves  
  
FACULTY SUPERVISING RESEARCH  
  
  Name:  Laurie Anderson            
  Department: Botany and Microbiology    
  Campus phone: 740-368-3501  
  Email user name: ljanders  
  
ANTICIPATED RESEARCH DATES, (ten weeks):  Requested Number of Students:  
Beginning: Tue, May 29 (after Dr. Anderson returns from a Travel Learning Course]     
Ending: Fri, August 4 (Dr. Anderson is willing to discuss scheduling options with students)  two: X  
  
IF REQUESTING TWO STUDENTS:  (Please indicate rationale for requesting two students, including 
willingness to work with just one student, if that is all that can be placed in your project.)  
 
MINIMUM QUALIFICATIONS OF STUDENT RESEARCHER  (be as specific as possible)  
*Interest in learning and doing field ecology; previous coursework in ecology and/or plant 
sciences is a plus  
*Willingness to work outdoors for a full work day and deal with heat, humidity, insects and 
poison ivy; people who are severely allergic to poison ivy should not work on this project  
*Willingness to do physically challenging work, such as carrying heavy equipment through 
the woods, kneeling on the ground next to plants for long periods, extensive walking on trails 
or through brush  
*Willingness to work cooperatively and collegially with another student  
*Ability to work efficiently in the field and lab without supervision  
*Flexibility and willingness to work with Dr. Anderson’s travel commitments during the 
SSRP program   
*Willingness to work with large data sets and receive training in statistical analysis  
*A valid driver’s license and a personal vehicle for travel to the study sites would be helpful  
  
   

Please save as a pdf and email completed form to ssrp@owu.edu as an attachment (pdf file) 
with the subject line  

“Proposal for faculty name”  



  
  
DESCRIPTION OF RESEARCH PROJECT (attach statement; one page maximum)  
  Invasive species have been shown to reduce biodiversity, alter food webs, and change fire, 
carbon, water, and nutrient cycles in habitats throughout the world.  These data have led ecologists to 
classify invasive species as potent agents of global environmental change, ranking alongside land-use 
change, pollution, and climate change in their ability to alter natural landscapes.  In the Anderson lab, 
we study the complex interactions invasive species have with our local forests, with special interests in 
understanding the keys to the success of these invaders, the magnitude of their effects on understory 
plant communities, and how invasion may change local ecosystem function in the long-term. This 
summer, students will   

(1) participate in ongoing experiments on the interactions of the invasive herb garlic mustard (Alliaria 

petiolata) with soils and understory plants in the Ohio Wesleyan nature preserves,   
(2) continue an experiment in collaboration with other small colleges on the effects of the invasive 

emerald ash borer insect (Agrilis planipennis) on forest understory plants, and  
(3) initiate a new experiment exploring how invasive honeysuckle shrubs (Lonicera maackii) affect 

soil carbon fluxes as compared to native spicebush shrubs (Lindera benzoin).   
Garlic mustard is a biennial plant native to Europe that was introduced to the U.S. in the 1860’s and is one 
of most rapidly expanding invasive plants in the nation.  Previous research has shown that garlic mustard 
suppresses mycorrhizae (a beneficial symbiosis with fungi) on other plant roots and can reduce understory 
plant diversity.  However, research in our lab and others indicates that garlic mustard size and density 
varies both across and within sites, prompting us to consider where garlic mustard is most successful and 
the mechanisms underlying these patterns.  In the Kraus preserve, garlic mustard is often found in sites 
near dead logs or the bases of trees.  Are these sites particularly beneficial for garlic mustard? If so, why? 
In summer 2018, we will conduct field work to quantify the strength of this pattern, characterize soil 
nutrient and moisture levels near and away from logs, as well as measuring garlic mustard performance in 
these sites. We will also revisit permanent plots that were established in 2004 to monitor the effects of 
garlic mustard on plant communities, and see how plots with different levels of invasion have changed 
over time.  

Emerald ash borer is an invasive insect introduced from Asia into the Great Lakes region about 
fifteen years ago, likely in packing material on cargo ships.  This pest has devastated ash trees throughout 
the Midwest, and recently high ash mortality has been observed in the Kraus and Bohannan nature 
preserves.  As the ash trees die, how will the overstory and understory plants respond to the loss of this 
dominant forest species?  There is an extensive project led by the local branch of the U.S. Forest Service 
on the responses of overstory trees to ash mortality, but understory plant responses have not been 
extensively studied.  This summer, students will re-survey understory vegetation in 20 x 20 m plots at the 
Bohannan Preserve as part of a collaborative study to monitor understory vegetation change across 
multiple sites with emerald ash borer infestations.  In an interesting link with the garlic mustard work, it is 
possible that greater light availability in the understory will stimulate the growth of this invasive plant in 
plots where ash trees have been lost.  

Honeysuckle shrubs are another abundant invasive plant in the Kraus preserve. Work in other labs 
has documented changes in leaf litter characteristics and soil microbe decomposers under honeysuckle 
shrubs. If the decomposer community is changing in these sites, this has the potential to affect how 
quickly carbon is released from decomposing plant litter into the atmosphere as carbon dioxide, which has 
implications for the carbon cycle, carbon storage by forests, and climate change dynamics.  Using a 
special instrument for measuring carbon flux, students will compare the release of carbon dioxide from 
soils under honeysuckle shrubs relative to native shrubs and sites without shrubs present.  
  Through participation in this project, students will learn to identify understory plants and trees of 
the temperate forest biome, measure vegetation and soil parameters, and will acquire computer skills for 
the management and analysis of large datasets.  Students will have the opportunity to compare their data 
to other sites and previous years to understand patterns of change through time and regional differences in 
vegetation.  Students will also read from the primary literature to gain a fundamental background in 
invasion ecology and permanent plot studies.  This work will provide excellent experience for students 



interested in careers in biological research, environmental consulting, land management, forestry, and 
environmental education.  

Please save as a pdf and email completed form to ssrp@owu.edu as an attachment (pdf file) 
with the subject line  

“Proposal for faculty name”  



  

2018 OWU SUMMER SCIENCE RESEARCH PROGRAM  

  

RESEARCH PROJECT INFORMATION SHEET  
  

(Faculty information sheet)  

  

  Submission Deadline: 18 January 2018  

  

  

GENERAL AREA OF RESEARCH  (broad overall area such as genetics, biochemistry, environmental science, etc.) 

Neuroscience/Psychology    

  

SPECIFIC TITLE OF RESEARCH PROJECT  

  

Individual Differences in the Neural Correlates of Cognitive Control  

  

FACULTY SUPERVISING RESEARCH  

  
  Name:  ___Kira Bailey, PhD___________________________________________              

  
  Department: ____Psychology/Neuroscience Program_____________   

  

  Campus phone:  _____x3808__________________________________  

  

  Email user name: ____kmbailey__________________________________  

  

ANTICIPATED RESEARCH DATES, (ten weeks):  Requested Number of Students:  

  
  Beginning:     _____5/14/18__________________________   one   ____  

  

  Ending:  ____7/20/18__________________________    two   __X__  

  

IF REQUESTING TWO STUDENTS:  (Please indicate rationale for requesting two students, including 
willingness to work with just one student, if that is all that can be placed in your project.)  

  

MINIMUM QUALIFICATIONS OF STUDENT RESEARCHER  (be as specific as possible)  

The student must be willing to collect and analyze electrophysiological data (i.e., 
electroencephalogram and event-related potentials) from human participants. They needn’t have 
prior experience with the procedures, only be willing to learn them. The student should be 
comfortable interacting with human participants and learning new computer software. Completion 
of any of the following courses is strongly recommended, but not necessarily required: Introduction 
to  

Neuroscience (NEUR 250/300.1), Cognitive Neuroscience (PSYC 342/300.15), Affective 
Neuroscience (PSYC 300.16).   

Please save as a pdf and email completed form to ssrp@owu.edu as an attachment (pdf file) 
with the subject line  



“Proposal for faculty name”  
  

  
DESCRIPTION OF RESEARCH PROJECT (attach statement; one page maximum)  

A growing body of evidence suggests that action video game (AVG) experience is associated with 
improvements in visual/spatial attention and executive functioning (Feng, Spence, & Pratt, 2007; 
Green & Bavelier, 2003, 2006, 2007; Green, Pouget, & Bavelier, 2010; West, Stevens, Pun, & Pratt, 
2008). The significance of this finding lies in the implication that the skills acquired in an AVG might 
be transferred to other contexts (Boot, Blakely, & Simons, 2011; Green & Bavelier, 2003), which is in 
contrast to findings from a wealth of training paradigms wherein improvements in performance 
transfer very narrowly (to highly similar tasks) or not at all (Ball et al., 2002; Hertzog et al., 2009; 
Owen et al., 2010).   

  

The seemingly broad transfer of skills from AVGs after little to moderate amounts of training (10 to 
50 hours) has led some researchers (Bavelier et al., 2012; Green & Bavelier, 2008) to recommend the 
use of AVGs in training protocols among populations that would benefit from enhanced visual 
attention and cognition (e.g., older adults pilots, military personnel). These recommendations may 
be premature, however; other evidence indicates that AVGs are associated with diminished cognitive 
control (Bailey, West, & Anderson, 2010; Kronenberger et al., 2005; Mathews et al., 2005), increased 
aggressive behavior (Anderson et al., 2010), disruptions in affective processing (Bailey, West, & 
Anderson, 2011; Bartholow, Bushman, & Sestir, 2006; Kirsh & Mounts, 2007), and greater risk-taking 
(Bailey, 2012; Pawlikowski & Brand, 2011).   

  

The proposed research seeks to examine the relationship between individual differences in video 
game experience and inhibition, an aspect of cognitive control that involves the ability to ignore 
irrelevant information in the environment. AVGs and real-time strategy video games will be 
examined. The student will learn how to collect, analyze, and interpret electrophysiological and 
behavioral data.  



Please save as a pdf and email completed form to ssrp@owu.edu as an attachment (pdf file) 
with the subject line  

“Proposal for faculty name”  



  
2018 OWU SUMMER SCIENCE RESEARCH PROGRAM  

  

RESEARCH PROJECT INFORMATION SHEET  
  

(Faculty information sheet)  
  

Submission Deadline: 18 January 2018 

  
  
GENERAL AREA OF RESEARCH  (broad overall area such as genetics, biochemistry, environmental science, etc.)

 Aquatic Ecology and Environmental Science   
  
SPECIFIC TITLE OF RESEARCH PROJECT  
  
Response of plankton communities to chloride from road de-icing  
  
FACULTY SUPERVISING RESEARCH  
  
 Name: Amy Downing          
  
 Department: Zoology  
  
 Campus phone: 3890  
  
 Email user name: aldownin  
  
ANTICIPATED RESEARCH DATES, (ten weeks): Requested Number of Students:  
  
Beginning: ____May 28, 2018 (approx.)  one _X_  
  
Ending:___August 3, 2018 (approx.) two ____  
  
  
MINIMUM QUALIFICATIONS OF STUDENT RESEARCHER 

 (be as specific as possible)  

•  Introductory biology course(s)  

• Ability to work out in the field carrying out a field mesocosm experiment at Kraus Nature 
Preserve   

• Ability to spend time at a microscope counting zooplankton samples  
• Preference would be given to a student interested in doing an independent study in Fall 

2018 to finish up processing and analyzing field samples from the summer.  
  
  
  
DESCRIPTION OF RESEARCH PROJECT   
  
This project will be part of an international field mesocosm experiment designed to determine 
general responses of plankton communities to chloride. This initiative originated as part of a 



working group during the 19th annual meeting of the Global Lakes Ecological Observatory 
Network (GLEON).  
  
Decadal increases in chloride concentrations in lakes near roadways and urban areas (Dugan et 
al. 2017) suggest that winter road de-icing with salt (primarily NaCl) may threaten drinking water 
supplies and aquatic life. Despite this concern, there is a dearth of information about lethal and 
sublethal effects of chloride on a broad array of plankton communities. Few experiments have 
been conducted to assess direct and indirect community responses to chloride, particularly at 
concentrations where sublethal effects associated with changes in life-history, behaviour, or 
species interactions may dominate food web responses.  
  
Furthermore, results from existing studies are inconsistent. Some studies have revealed 
negative impacts of chloride at concentrations near or below current water quality guidelines for 
the protection of aquatic organisms in the USA (230 mg/L) and Canada (120 mg/L) (e.g., 
Doubek et al. under revision, Celis and Arnott unpublished, Valleau unpublished), whereas 
others have detected effects at chloride concentrations exceeding water quality guidelines (Hintz 
et al. 2017, Schuler et al. 2017).  The occurrence and magnitude of these effects are likely to 
depend on food availability (Brown and Yan 2015), exposure history (Coldsnow et al. 2017), and 
interactions with other environmental conditions (Liu and Steiner 2017).  This points to a need 
for experiments to assess general trends across regions and across different and naturally-
occurring plankton communities.  
  
This summer research project conducted at OWU will be part of a multi-investigator study that 
will synthesize the results of 20 to 30 standardized mesocosm experiments conducted during 
summer 2018 in temperate regions across Canada, USA, and Europe where winter deicing salts 
are applied on roads. The team at OWU, led by Dr. Amy Downing, will conduct a field 
mesocosm experiment using natural phytoplankton and zooplankton communities from a pond 
located at the Kraus Nature Preserve. Five chloride treatments would be applied (e.g., control - 
chloride concentration of lake water, 25, 75, 150, 300 mgCl/L), and zooplankton (crustacean and 
rotifers) and phytoplankton communities will be monitored over a 2 month period. Data will 
synthesized across all 20-30 sites of the study.  
  
The portion of the project that will happen at OWU could be modified to include additional 
treatments or extended in additional ways based on the interests and ideas discussed between 
the student and Dr. Amy Downing.  
  
  
  

Please save as a pdf and email completed form to ssrp@owu.edu as an attachment (pdf file) 
with the subject line “Proposal for faculty name”  



Please save as a pdf and email completed form to ssrp@owu.edu as an attachment (pdf file) with the subject line 
“Proposal for faculty name” 

	
	
GENERAL	AREA	OF	RESEARCH		(broad	overall	area	such	as	genetics,	biochemistry,	environmental	science,	etc.)	
	
	 Experimental	Nuclear	Physics	 	
	
SPECIFIC	TITLE	OF	RESEARCH	PROJECT	
	
	 Intruder	States	and	Transition	Strengths	in	73As	
	
FACULTY	SUPERVISING	RESEARCH	
	
	 Name:																	Bob	Haring-Kaye										 	
	
	 Department:					Physics	and	Astronomy	 	
	
	 Campus	phone:											x3774																										
	
	 Email	user	name:						rakaye						
	
ANTICIPATED	RESEARCH	DATES,	(ten	weeks):	 Requested	Number	of	Students:	
	
	 Beginning:																May	21																											 	 one					X			
	
	 Ending:	 									July	27																											 two			____	
	
IF	REQUESTING	TWO	STUDENTS:	 	(Please	indicate	rationale	for	requesting	two	students,	including	
willingness	to	work	with	just	one	student,	if	that	is	all	that	can	be	placed	in	your	project.)	
	
	
	
	
MINIMUM	QUALIFICATIONS	OF	STUDENT	RESEARCHER		(be	as	specific	as	possible)	
	 	
	
	 Completion	of	PHYS	280C	and	280L	(Contemporary	Physics	class	and	lab)	with	a	“C”	or	better	
	
	 	
	
DESCRIPTION	OF	RESEARCH	PROJECT	(attach	statement;	one	page	maximum)	
	
	 Please	see	the	following	page.	
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RESEARCH	PROJECT	INFORMATION	SHEET	

	

(Faculty	information	sheet)	
	

Submission	Deadline:	18	January	2018		



Please save as a pdf and email completed form to ssrp@owu.edu as an attachment (pdf file) with the subject line 
“Proposal for faculty name” 

	
	
 
 Atomic nuclei with approximately 70 constituent particles (protons and neutrons, collectively 
called “nucleons”) are in a region of the nuclear landscape that has been termed the “Wild West,” since 
the structural properties of these nuclei are not as well behaved as those of the heavier deformed ones. 
Rapid structural changes are common with only slight changes in the number of protons and/or neutrons, 
and with changes in the angular momentum (spin) of the nucleus. For example, rapid shape changes have 
been inferred throughout this region of nuclei, and in some cases different shapes have been deduced 
within the same nucleus depending on the configuration of the constituent nucleons. This sensitivity of 
shape and other structural properties makes the Wild West a nearly ideal system for studying the interplay 
between collective and individual-particle motion of nucleons. 
 Many atomic nuclei have deformed (non-spherical) shapes that usually resemble either an 
American football or a Frisbee.  Nuclei become deformed for a variety of reasons, but in the Wild West, 
one of the most unusual ways involves the occupation of the f7/2 “intruder” orbital by a single proton or 
neutron, which drives the underlying core of nucleons to a highly deformed shape. So far, only two such 
instances of this type of structure are known to exist in this mass region (67Cu and 71As), presumably 
because the combination of strong core deformation and a favorable number of protons and/or neutrons to 
populate the f7/2 orbital is rare in the Wild West. 
 Another candidate for this rather exotic occupation of the f7/2 orbital is 73As, a close neighboring 
isotope of 71As having only two more neutrons. However, no evidence for this occupation has yet been found 
in this nucleus. Thus the goal of this research project is to study the structure of 73As using the methods of 
gamma-ray spectroscopy. In particular, we seek to measure the average survival times (lifetimes) of as many 
excited energy states in 73As as possible.  Transition strengths (similar to probabilities) can be inferred from 
these lifetime measurements, since the inverse of a time is a rate.  These transition strengths can then be used 
to deduce the degree to which nucleons are participating coherently in a given transition, since large (small) 
strengths imply the collective (independent) motion of many (few) nucleons. If many nucleons are involved 
in a transition, then the associated discrete energy states are very likely produced by the rotation of an 
underlying deformed shape. On the other hand, spherical (non-deformed) shapes are linked with the 
incoherent motion of individual nucleons. Thus lifetime measurements in 73As could ultimately lead to a 
better understanding of the degree of deformation in this nucleus, and provide a means to test whether or not 
it is a good candidate for the exotic occupation of the f7/2 orbital.   
 The necessary experimental data have already been collected as part of a recent experiment 
performed at the Florida State University (FSU) particle accelerator lab. My student will use a Linux PC 
workstation running specialized software in order to perform the data analysis. No previous experience 
with Linux or the data analysis tools is necessary; I will teach the student all of the needed system 
commands and how to use the analysis software. Since the data analysis requires a basic understanding of 
the techniques of gamma-ray spectroscopy, I will train the student on the relevant experimental 
techniques using my on-campus research laboratory, which utilizes the same gamma-ray detection 
technology that was used in the actual experiment at FSU. I am also planning on traveling with the student 
to FSU so she/he can gain experience with the setup, implementation, and operation of a large-scale nuclear 
physics experiment similar to the one that was used to generate the data that we are analyzing this summer. 
 My student will also have the opportunity to present a poster of the summer research results at the 
Joint Meeting of the Nuclear Physics Divisions of the American and Japanese Physical Societies in 
Hawai’i this October through the Conference Experience for Undergraduates program funded by the 
National Science Foundation. I expect the final results of this research to eventually be published in an 
internationally recognized journal such as Physical Review C, with the student as a co-author.  	



 
2018 OWU SUMMER SCIENCE RESEARCH PROGRAM 

 
RESEARCH PROJECT INFORMATION SHEET 

 

(Faculty information sheet) 
 

Submission Deadline: 18 January 2018 
 

 
GENERAL AREA OF RESEARCH (broad overall area such as genetics, biochemistry,                     
environmental science, etc.) 
 
Astrophysics 
 
SPECIFIC TITLE OF RESEARCH PROJECT 
 
Starspots on LO Pegasi 
 
FACULTY SUPERVISING RESEARCH 
 

Name:  Robert Harmon   
 

Department: Physics and Astronomy  
 

Campus phone:  3778 
 

Email user name: roharmon 
 

ANTICIPATED RESEARCH DATES, (ten weeks): Requested Number of Students: 
 

Beginning:     June 4 one  
 

Ending:  July 27   
 
Note: I am teaching a Travel-Learning course with the return from the trip scheduled for                             
June 1. My SSRP student would be working with an REU student, and that program runs                               
through July 28, the date of the final symposium. I would thus spend a total of eight weeks                                   
with my students. I have done this in some prior summers and it worked out fine in terms                                   
of their completing the project.   
 
IF REQUESTING TWO STUDENTS: (Please indicate rationale for requesting two                     
students, including willingness to work with just one student, if that is all that can be                               
placed in your project.) 
 
MINIMUM QUALIFICATIONS OF STUDENT RESEARCHER  (be as specific as possible) 

 
Successful completion of PHYS 111 Lab 
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DESCRIPTION OF RESEARCH PROJECT  
 
Even as imaged by the Hubble Space Telescope, stars appear to be featureless pinpoints. As                             
a result, it is necessary to use indirect techniques in order to obtain information about their                               
surface features. This project uses a particular technique for doing that called Light-curve                         
Inversion (LI). 
 
Of particular interest are “starspots,” which are analogous to sunspots on the Sun, and are 
known to be present on certain classes of stars. Like sunspots, starspots are believed to be 
manifestations of stellar magnetic fields. The study of starspots can thus provide valuable 
insights into the physics of the magnetic dynamos operating in the Sun and other stars. 
 
If there is a dark spot on the surface, then every time the star’s rotation carries the spot                                   
into view from Earth, there will be a dip in the star’s brightness. If we knew in detail the                                     
appearance of the star’s surface, a relatively straightforward calculation would allow us to                         
predict the star’s brightness as a function of time, i.e., its light curve. With LI we attempt to                                   
go in the other direction: knowing the light curve, determine the appearance of the star’s                             
surface. This is not a simple matter, because the problem is ill-posed, in that very different                               
surfaces can give rise to nearly identical light curves. This arises because the effects of a                               
large number of small bright and dark patches on the surface would nearly but not                             
completely cancel, such that their presence would impart a low-amplitude, high-frequency                     
“ripple” on the light curve as the star rotates. This ripple would look very similar to random                                 
noise, with the result that a straightforward attempt to find the surface which best                           
replicates the observed light curve will produce a surface peppered with spurious bright and                           
dark spots which are merely noise artifacts. LI circumvents this problem by constraining                         
the solution so as to favor surfaces which are “smooth” and thus free of noise artifacts in a                                   
well-defined sense. 
 
The student who works on this project will apply LI to a particular star, LO Pegasi, that is                                   
particularly well-suited for a summer research project: It is well-placed for observation in                         
June and July, and it has a short 10.153-hour rotation period, making it relatively easy to                               
gather enough data for analysis of its starspots. Images of a star field surrounding LO                             
Pegasi will be obtained using a QSI 632 CCD camera and B, V, R and I photometric filters                                   
at OWU’s Perkins Observatory. Standard reductions (dark subtraction and flat fielding)                     
will be performed on the images in order to reduce random noise and systematic errors.                             
Then differential aperture photometry will be used to obtain the light curve (plot of                           
intensity vs. time) of the target star as seen through each filter. Using multiple filters                             
significantly improves the latitude resolution of the technique by taking advantage of the                         
wavelength dependence of the limb darkening (center-to-edge dimming) of the stellar                     
surface. The light curve data will then be analyzed via LI to produce maps of the stellar                                 
surface. This summer’s data will also be compared to data obtained from 2006-2017.  
 
I anticipate that the student will present their results at the national meeting of the                             
American Astronomical Society in Seattle in January 2019. 
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2018 OWU SUMMER SCIENCE RESEARCH PROGRAM  
    

RESEARCH PROJECT INFORMATION SHEET  
  

(Faculty information sheet)  
  

  Submission Deadline: 18 January 2018  

GENERAL AREA OF RESEARCH  (broad overall area such as genetics, biochemistry, environmental science, etc.)  

    

Computer Science  

SPECIFIC TITLE OF RESEARCH PROJECT  
  

Artificial Intelligence of Modern Board Games  
  

FACULTY SUPERVISING RESEARCH  
  

  Name:  Sean McCulloch  
  

  Department: Mathematics and Computer Science  
  

  Campus phone:  3663  
  

  Email user name:stmccull  
  

ANTICIPATED RESEARCH DATES, (ten weeks):  Requested Number of Students:  

  

  Beginning:     May 14 or 21    one  XX  
  

  Ending:  July 20 or 27  two   ____  
  

IF REQUESTING TWO STUDENTS:  (Please indicate rationale for requesting two students, 
including willingness to work with just one student, if that is all that can be placed in your project.)  
  
  
  
  

MINIMUM QUALIFICATIONS OF STUDENT RESEARCHER  (be as specific as possible)  
    
  



Successful completion of CS110 and CS210.  More experience with CS classes and programming 
would be preferred.  
  
    
  

DESCRIPTION OF RESEARCH PROJECT (attach statement; one page maximum)  

Much work has been done in the past on designing Artificial Intelligence (AI) programs to play “classic” board 

games, such as Chess, Checkers, Othello, and Go. Many of these games have programs that are sufficiently 

advanced that they beat the best human players (see, for example, Refs. [1-3]). In the last ten to twenty years, 

however, there has been a rise in “abstract” or “European-style” board games. These differ from the board games 

many of us have played as children (such as Monopoly or Life) in several areas: (1) the games are typically short, 

many finishing in 90 minutes or less; (2) the games usually emphasize player interaction in some way 

(components such as bidding, competing for scarce resources, or trading/negotiation are commonly seen); and (3) 

the games often are based around hidden information, so that nobody can know the whole state of the game. 

These factors, especially the last two, make designing an AI for these games a challenge, and so much less has 

been done analyzing these games, and what has been done has much room for improvement (some examples 

include Refs. [4, 5], while other game companies have been developing AI programs for sale, usually as mobile 

apps). I have personally created a game-theoretic agent to play the game Football Strategy [6], and past summer 

students have created an agent for the game Battle Line that is based on probability [7].  

Previous summer students have also begun work on agents for the games Modern Art (a multiplayer auction 

game) and Euro Rails (a game where players create rail lines and deliver goods).  This summer’s SSRP student can 

either extend the work in these programs, refine the Football Strategy or Battle Line programs, or begin work on 

an entirely new game.  

I will also be taking part in our NSF-Sponsored Research Experience for Undergraduates program.  The OWU 

student will be a part of our activities, and can choose to either work on the same project as the REU student, or 

work on a different game.  
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   2018 OWU SUMMER SCIENCE RESEARCH PROGRAM    

    

RESEARCH PROJECT INFORMATION SHEET  
  

(Faculty information sheet)  

  

  Submission Deadline: 18 January 2018  

GENERAL AREA OF RESEARCH  (broad overall area such as genetics, biochemistry, environmental science, etc.)  
  Organometallic Chemistry  
  

SPECIFIC TITLE OF RESEARCH PROJECT  
Redox-active Ligand Scaffold for the Activation of Oxygen  
  

  

FACULTY SUPERVISING RESEARCH  

  

  Name:  ___________________Allen J. Pistner___________________________              
  
  Department: ____________________Chemistry______________________    
  

  Campus phone:  _______________368-3519________________________  
  
  Email user name: _____________ajpistne@owu.edu_________________________  
  

ANTICIPATED RESEARCH DATES, (ten weeks):  Requested Number of Students:  

  

  Beginning:     ________________5/21/18_______________   one   ____  
  
  Ending:  _______________7/30/18_______________    two   __X__  

  
IF REQUESTING TWO STUDENTS:  (Please indicate rationale for requesting two students, including 
willingness to work with just one student, if that is all that can be placed in your project.)  
  

MINIMUM QUALIFICATIONS OF STUDENT RESEARCHER  (be as specific as possible)  

    

  
CHEM 110, 111, 260, and 261 (or currently enrolled in CHEM 261 Spring 2018)  

  

DESCRIPTION OF RESEARCH PROJECT (attach statement; one page maximum)  

Please save as a pdf and email completed form to ssrp@owu.edu as an attachment (pdf file) 
with the subject line  

“Proposal for faculty name”  
  

  

  



 Ligand scaffolds that possess the ability to participate in redox activity have recently been an active 
area of research. The intriguing ability of these systems to act as an electron reservoir allows for the 
development of new catalysts even when coordinating to redox-inactive metals.1-3 This has led to the 
increase in design of complexes containing earth-abundant metals capable of performing transitions 
that were previously reserved for expensive rare-earth metals.4-6   
  

 This project will focus first on the development of a bis(phenolate)dipyrrin ligand scaffold that will 
allow for the redox activity to be tuned, affording the ability to influence the reactivity. This redox 
active ligand system will be synthesized using the following route (Scheme 1),7 while varying the 
electronic character of the R substituent.  
  

Scheme 1. Proposed synthetic pathway for the bis(phenolate)dipyrrin ligand scaffold.  
  

 

  
The multi-electron redox activity of the dipyrrin ligand scaffold provides the opportunity for catalysis 
for transformations requires more than two electrons typically provided by the change in the 
oxidation state of the central metal. The ability of the ligand scaffold to act an as electron reservoir 

provides the opportunity to pursue challenging 
transformations such as the reduction of dioxygen into 
water.  The redox activity engendered by the dipyrrin 
ligand scaffold make these promising candidates to serve 
as electrocatalysts for the reduction of O2 to 2 H2O. This 
electrocatalytic activation of oxygen has potential 
applications in the construction of fuel cells.8  

  
       

Figure 1. The electrocatalytic reduction of oxygen using    
Co(dipyrrin).    
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7 Nakano, K.; Kobayashi, K.; Nozaki, K. J. Am. Chem. Soc., 2011, 133, 10720. 8 Zhang, W.; Lai, W.; Cao, R. Chem. 

Rev., 2017, 117, 3717.  
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2018 OWU SUMMER SCIENCE RESEARCH PROGRAM  

  

RESEARCH PROJECT INFORMATION SHEET  
  

(Faculty information sheet)  

  

Submission Deadline: 18 January 2018 

  

  

GENERAL AREA OF RESEARCH (broad overall area such as genetics, biochemistry, environmental science, etc.)

   

Animal  Behavior, Endocrinology, Physiology, Evolution  

  

SPECIFIC TITLE OF RESEARCH PROJECT  
  

Aggression, hormones, and reproductive success in two species of North American wrens  

  

FACULTY SUPERVISING RESEARCH  
  

Name: _____Dustin Reichard_________________________________________    
      

Department:_____Zoology_____________________________________   

  

Campus phone:____x2890___________________________________  
  

Email user name:____dgreicha__________________________________  

  

ANTICIPATED RESEARCH DATES, (ten weeks):  Requested Number of Students:  

  

Beginning:______May 14 (or earlier)____ one____  
  

 Ending:_____July 27_______________________ two__X__  
  

MINIMUM QUALIFICATIONS OF STUDENT RESEARCHER (be as specific as possible)  
   

• Completed BIOL 122 (preferred) or BIOL 120  

• Must be able to wake up early (pre-dawn) and hike on uneven terrain in hot, humid 
conditions in the presence of biting insects such as ticks and flies  

• Must be willing to handle live birds and collect blood samples (no previous experience 
necessary, training will be provided!)  

Please save as a pdf and email completed form to ssrp@owu.edu as an attachment (pdf file) with 
the subject line “Proposal for faculty name”  
   

  

DESCRIPTION OF RESEARCH PROJECT (attach statement; one page maximum)  

  

My research focuses broadly on the evolution of animal communication with a particular emphasis on songbirds. 
Specifically, I investigate the structure and function of animal signals, such as birdsong, and how social interactions 



involving those signals can affect the individual’s physiology and reproductive success. Last summer, my SSRP 
student and I began investigating the relationship between aggressive behavior and circulating hormone levels in 
House Wrens and Carolina Wrens, two closely related songbirds that build their nests in boxes. When organisms are 
involved in a social interaction like an aggressive encounter with a rival, their circulating levels of hormones such as 
testosterone and corticosterone not only affect their behavioral response, but the interaction itself can feedback on 
those hormones and change their levels after the interaction ends. This summer we will continue this project, which 
involves simulating aggressive interactions with both species of wrens using playbacks of a rival male song. After 
the interaction ends, we will capture the bird and rapidly collect a blood sample to measure circulating hormones in 
the lab. In addition, we will monitor, capture, and band all adult and nestling wrens that we encounter to quantify 
survival and reproductive success. We will also record the vocal repertoires of each male in the population and collect 
additional blood samples to measure various aspects of the immune system. Students will receive training in all of 
these techniques and be encouraged to contribute to a project that matches their interests.  
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