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Contact:��Daisey�Yu�<yudaisey@umich.edu> 
Amogh�Angadi�<aangadi@umich.edu> 
Ayse�Eldes�<aeldes@umich.edu> 
Aniket�Dagar�<daniken@umich.edu>

Dear�Readers,
Our�mission�at�University�of�Michigan�Undergraduate�Research� Journal� is� to�
give�students�the�opportunity�to�present�and�publish�their�research.�We�work�
with�faculty�members�at�the�University�of�Michigan�to�review�submissions�to�our�
journal�and�work�with�authors�to�present�their�research�at�the�highest�quality.

It�is�our�pleasure�to�assemble�another�edition�of�our�annual�issue�that�exhib-
its� research� from� life� sciences,� social� sciences,�math,�physics,� and�humanities.�
The�journal�is�proud�of�its�interdisciplinary�identity�that�represents�the�diverse�
academic�exploration�taking�place�on�our�campus.

Sincerely,
Daisey�Yu,�Editor-in-Chief�(2022–23)
Amogh�Angadi,�Editor-in-Chief�(2022–23)
Ayse�Eldes,�Editor-in-Chief�Emeritus�(2022–23)
Aniket�Dagar,�Editor-in-Chief�Emeritus�(2022–23)��
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Our�Sponsors

UROP

The� Undergraduate� Research� Opportunity� Program�
(UROP)�creates�research�partnerships�between�under-
graduate�students�and�University�of�Michigan�research-
ers�and�community�partners.�All�schools�and�colleges�
are� active� participants� in� UROP,� which� provides� a�
wealth�of�interesting�research�topics�for�program�par-
ticipants.�UROP�started�with� 14� student/faculty�part-
nerships�in�1988�and�has�expanded�to�include�more�than�1300�students�and�800�
faculty�researchers.

The�purpose�of�the�Undergraduate�Research�Opportunity�Program�(UROP)�
is�to�support�the�mission�of�the�University�of�Michigan�(U-M)�by�engaging�under-
graduate�students�in�research,�scholarship,�and�creative�inquiry.�UROP�encour-
ages�students�towards�a�life-long�appreciation�for�discovery�and�social�benefits�of�
diversity,�for�building�understanding�across�differences,�and�for�critically�exam-
ining� information� in� the�world� around� them.� By� providing� opportunities� for�
students�to�work�on�research�and�creative�projects�with�University�of�Michigan�
researchers�and�community�partners�in�all�academic�disciplines,�UROP�creates�
conditions�for�an�equitable,�inclusive,�and�supportive�educational�environment�
where�every�person�feels�valued�and�has�an�opportunity�to�add�significance.

UMOR

With�19�schools�and�colleges�and�more�than�200�centers�
and�institutes,�the�University�of�Michigan�is�leading�in�
research�in�virtually�every�major�area�of�science,�engi-
neering,�medicine,�business,�arts�and�humanities,�pub-
lic�policy,�and�education.

Contact:�UMURJ�Editors�<umurj-editorsinchief@umich.edu>
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The� U-M�Office� of� Research� catalyzes,� supports� and� safeguards� research�
across�all�three�campuses�so�that�students,�faculty,�and�staff�can�advance�knowl-
edge,�solve�challenging�problems,�create�new�products�and�scholarly�work,�and�
enhance�quality�of�life.

As�the�nation’s�largest�public�research�university,�the�U-M�Office�of�Research�
works�with�leaders�across�campus�to�cultivate�interdisciplinary�research,�diversify�
sources�of�funding,�improve�the�efficiency�of�research�operations�and�strengthen�
partnerships�with�industry,�government,�and�peer�institutions�worldwide.

UM Library

Consistently� ranked� as� one� of� the� top� ten� academic�
research�libraries,�the�University�of�Michigan�Library�
makes� available� an� extraordinary� array� of� resources�
and�services.�Our�mission�is�to�support,�enhance,�and�
collaborate� in� the� instructional,� research,� and� service�
activities� of� the� faculty,� students,� and� staff� and� con-
tribute� to� the� common� good� by� collecting,� organiz-
ing,�preserving,�communicating,�publishing,�and�sharing�the�record�of�human�
knowledge.�Expert�staff�are�committed�to�helping�learners�and�scholars�tap�into�
the�full�potential�of�these�informational�resources�and�to�providing�a�full�spec-
trum�of�assistance� for� research�and� teaching.�We�collaborate�with� students�at�
every�step�in�their�educational�career�and�engage�with�faculty�and�graduate�stu-
dents�research.�We�provide�a�hub�for�scholarly�publishing�via�Michigan�Publish-
ing�that�is�responsive�to�scholars.�Connecting�students,�the�public,�and�multiple�
disciplines�through�publication�of�non-technical�articles�is�opportunity�to�show-
case�student�excellence�and�public�engagement.�We�are�delighted�to�share�our�
expertise�and�resources�with�campus�partners�and�students�as�part�of�the�Uni-
versity�of�Michigan�Undergraduate�Research�Journal.

Thanks to our Faculty Reviewers

We�thank�the�following�faculty�for�their�contributions�to�ensuring�quality�work�
in� the�undergraduate� research� journal� and�providing�guidance� through� feed-
back�for�all�of�our�journal�submissions.

Social Science

•� Alan�Deardorff,�PhD
•� Dominick�Bartelme,�PhD
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Life Sciences

•� Leonard�Sander,�PhD

Math and Physics

•� Yang�Chen,�PhD
•� Stilian�Stoev,�PhD

Thanks to our Student Interviewee

Avery�Heo

Special Thanks to

•� Luciana�Aenăşoaie
•� Amanda�Peters
•� Doreen�Bradley
•� Jason�Colman
•� Charles�Watkinson
•� Sean�Guynes
•� Lauren�Stachew
•� Rebecca�Welzenbach
•� Eric�Shaw
•� Alex�Piazza
•� Nick�Wigginton
•� Jimmy�Brancho

.�.�.�without�whom�this�colossal�effort�would�not�have�been�possible.�Thanks�to�
each�of�you�for�your�outpouring�of�support�along�the�way.�We�would�also�like�
to� thank� everyone� at� the�Department� of�Communication�Studies,� the�Physics�
Department,�the�Department�of�Classical�Studies,�the�Philosophy�Department,�
and�the�English�Department�for�their�generous�contributions�to�the�journal.��
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We�are�a� student-run,�non-technical� research� journal.�Our�mission� is� to�build�
connections�between�undergraduates,�graduate�students,�and�the�public,�as�well�
as�among�the�different�academic�disciplines�through�the�publication�of�non-tech-
nical�articles� in�all�fields�of�research.�Our�goal� is�to�tap�student�creativity�and�
effort�in�all�academic�disciplines�through�a�peer-edited,�faculty-reviewed�elec-
tronic�and�print�publication.�We�hope�to�inspire�interest�in�research�in�the�stu-
dent�body,�faculty,�and�the�campus�community.


