Read through the project descriptions, and identify any that are of interest. You are not restricted to only your
major field. The summer research experience can be an important seed in developing your Signature Work
project.

Only DKU students are eligible for these projects.

Compensation this year for a full summer of research will be in the form of a 5,600 RMB stipend, a 6,200 RMB
campus dining card that can be used throughout the 2026-2027 academic year, and on-campus housing for
students who are on campus.

Directly contact the faculty member to discuss the research expectations; it is the supervising faculty member
who nominates students for the position.

Projects shaded in green or blue still have open positions; those shaded in red are already filled.

Your initial contact with the faculty will be important in determining whether or not you will be considered for an
open position. Your email should be polite, professional, and concise. It should contain information that clearly
shows your interest in the project as well as your capability in being a successful contributing participant.

If nominated by a SRS mentor, you will need to provide the mentor with

o  your name, NetID, your major (if declared), whether you will require on-campus summer housing, and whether you
expect to be remote or in-person.

o  a brief description written by the student describing the proposed project and his/her role in carrying out the work (250-
500 words). This description must demonstrate the student’s understanding of the research to be undertaken, explaining
both the research question and the approach. It should be written in the student’s own words and may include
references if applicable.

o a brief description written by the student of how the research will contribute to the student’s signature work and/or future
plans, if applicable (250 words maximum).

After receiving the nominations, Academic Services will verify eligibility. Ineligible students include: students
graduating in May, students who are on leave of absence, or will be on leave of absence in the fall, students
who are taking summer course work at DKU or elsewhere, students who are doing work or an internship,
students who did not complete the requirements of previous funding, students who have summer funding from
other sources, students who are not in good academic standing, students who will have completed eight or
more semesters, or students with any other impediment to actively completing the SRS program.

Academic Services will send out the confirmation letter, which will also contain program-wide expectations of
participating students.

Some projects have more than one student position available, and faculty with more than one project have
some flexibility in how they allocate positions. Faculty are initially limited to supervising three or fewer positions,
even if they have more than three projects approved.

Pay attention to future listings, as there could be additional opportunities added if funding becomes available.



Title: Synthesis, characterization and applications of plant-derived nanoparticles of main-group metals
Faculty Mentor: Floyd Beckford
Status:Open

The entryof nanotechnologyinto the realm of medicine has been considered as a game-changerfromvarious viewpoints. Forexample, the
possibilityof nanoparticles (NPs)as drug carriers have sparked intense research efforts. Plants have a large variety of secondary metabolites.
Theyhave a high contentof antioxidantcompounds, including vitamins, carotenoids, minerals and phenolic compounds, which have been
correlated with beneficial health effects. Phenolic compounds are the largestgroup andincludes flavonoids and phenolic acids. With
environmental concerns centralto modern synthesis, attempts have been made to develop new methods forthe synthesis of NPs. In particular
NPs fabrication using plantextracts represents an eco-friendlyway, utilizing naturallyoccurring biomaterials. Consequently, the “green” method
ofusing plantextracts inthese syntheses is veryattractive.

This projectseeks toinvestigate the green synthesis and characterization of magnesiumand manganese NPs.

Title: Citizens, Not Subjects: Promoting Democratic Goods through Creative Action
Faculty Mentor: Quinlan Bowman
Status:Open

Surveys indicate that, in manydemocracies, mostcitizens regard policy processes as elite affairs, providing few opportunities formeaningful
inputorcontrol. Equally, researchindicates thatmanydesire greateropportunities forparticipation. This book project, Citizens, NotSubjects:
Promoting Democratic Goods through Creative Action, aims to expand ourdemocratic imaginaries. Exploring case studies from around the world,
itaspires to help citizens, practitioners, and scholars to envision political systems that putlay (non-expert) participation atthe heart of
policymaking. Itexplores how participation can operate atmultiple geographic scales andillustrates how participation atdifferentlevels mightbe
linked up. The cases demonstrate how creative layaction canrenderpolicy processes more inclusive and effective atmitigating pressing
problems. Diverse policydomains are considered, including nature conservation, education policy, urban and rural development, and more.

Title: Uncovering the Adaptive Capacity of Polar-Region BacteriainaWarming Climate: ASystems Biology Approach
Faculty Mentor: Huansheng Cao
Status:Open

Climate change onaglobalscale has caused unprecedented consequences. To effectively mitigate these adverse consequences, information
onmaximumresistantcapacityoforganisms is of paramountimportance. We propose to testthe adaptability of three bacteria isolated the Arctic
soils,whichare alsorepresentative species globallydistributed. By evolving them undertemporary maximumtolerable temperatures ateach step
ofthe course of evolution, we will determine the full capacity of theiradaptability, the final maximumtolerable temperatures after500 generations.
Critical metabolites andfattyacids conferring resistance will also be determined. Finally, we willintegrate genomics, transcriptomics,
metabolomics, and lipidomics data into the metabolic network to predicthowthe observed critical metabolites and fattyacids are produced,
therebyto revealthe systems biology mechanism ofthermal adaptation.

Title: Completing a Stress-Microglia Circuit Remodeling Dataset: Undergraduate Training in Quantitative Neuroanatomy and Synaptic
Analysis

Faculty Mentor: Chia-Chien Chen

Status: Open

This summerresearch projectinvites motivated undergraduate students to participate in an ongoing neuroscience studyexamining howstress
reshapes brain circuits, withanemphasis on stable neuronal and synaptic architecture. Students will be trained as research collaborators
working with existing Golgi-stained brain tissue and imaging datasets to conductneuronalreconstruction, dendritic spine analysis, data quality
control, and scientific visualization.

The projectemphasizes careful observation, quantitative reasoning, and reproducible analysis ratherthan routine bench work. Students will work
closelywiththe Plinweeklymeetings, presentprogress during the SRS seminarseries, and prepare a research postersummatizing theirfindings.
The research contributes directlyto an active facultyresearch programand may supportfuture conference presentations orSignature Work
development.

Eligibility: Opento all DKU undergraduates with a strong interestin neuroscience, psychology

Title: Funding State Capitalism: China's Sovereign Wealth Fundin a Global Perspective
Faculty Mentor: AndrewCheon
Status:Open

China has utilized its financial capital to catapultits state-owned enterprises to global status, and studying its sovereign wealth fundin a global
perspective is crucialto understanding how. The studywill also have implications forChina’s geopolitical competition with the United States and
leadershipinthe Global South, as financial capital forinvestmentabroad has long been a central driverof China’s Beltand Road Initiative. This
projectis of particularinterestto students of politicaleconomyand industrial policy. Byanalyzing the strengths and weaknesses of state
capitalismwith afocus on sovereign wealth funds and the institutions currentlyin place to govern them, we seek to make a substantive
contribution to the political economyliterature, as well as deliverpolicyrelevantinsights. This opportunitywill appeal to students who enjoy the
creative freedomto contribute to an early-stage work as a coauthorwhile receiving on-the-jobtraining as asocial scientist.




Title: Earth-abundant nanostructured materials for advanced energy and sustainability applications
Faculty Mentor: Kwang Leong Choy
Status: Open

This projectinvolves the developmentofeco-friendlyand earth-abundantnanostructured materials forenergy conversion and energystorage
applications. These nanostructured materials could provide sustainable solutions forclean energy andfacilitate the processing and assembly of
low-dimensional materials into energydevices. Various nanostructured materials will be synthesized using a non-vacuumchemicalapproach
and characterized using a combination of XRD, SEM, FTIR, UV-Vis, and Ramantechniques. The electrochemical properties of the nanostructured
materials will be evaluated. The relationship between process, structure, and properties ofthe nanostructured materials will be established, and
theirapplications inenergystorage and sustainabilitywill be explored.

Title: Skin, Space, Signal: Contact-Based and Contactless Human-Machine Interaction
Faculty Mentor:Ziv Cohen
Status:Open

This studyexamines the gap betweentactile (contact-based)and non-tactile (contactless) human-machine interaction as theyappearin
contemporaryartand design. As ourworld becomes more machine-engaged, itis increasinglyimportantto analyze the dynamics between
contactless interaction and skin-attached sensorial systems, both in creative practice andin functionalinterface design.

The research aims to generate: a conceptual framework linking embodied perception to interaction reliability; comparative evidence on
performance and userexperience across interaction modalities; and design principles relevantto both artistic practice and commercialinterface
design.Theresearchis conducted alongside a creative artwork projectthatuses a non-tactile systemto explore forms of feedback and their
engagements withusers.

Students from Computational Design, Media Art, orany othermajorwho are interested in the topic and feel comfortable with academic research
andwriting.

Title: Dynamics of Winfree Oscillators on Higher-Order Networks
Faculty Mentor: Konstantinos Efstathiou
Status:Filled

Synchronization phenomena are ubiquitous in nature and technology, appearing in systems ranging from biological rhythms to powergrids. This
projectstudies the dynamics of coupled oscillators on higher-ordernetworks, where interactions occurnotonly pairwise butalso among groups
ofthree ormore units. Building on recentadvances forKuramoto-type models, the projectfocuses on the Winfree oscillatormodel, which captures
biologicallyrealistic pulse-coupledinteractions. The studentwill first study foundational literature on synchronization and higher-ordercoupling,
then performnumerical simulations to investigate how higher-orderinteractions between Winfree oscillators affectcollective dynamics,
synchronizationtransitions, and stability. Priorcoursework orself-studyin dynamical systems is recommended; basic programming skills (e.g.,
Python)are required.

Title: Growing Up inthe Platform Economy: Supporting Migrant Children (&) LE)in China's Industrial Communities
Faculty Mentor:NaFu
Status:Open

Whathappens to children when theirparents become 'shared labor', who circulating between factories, following algorithms, neversettling?
China's platform economyhas transformed manufacturing, butits effects ripple beyond the factoryfloorinto familylife, children's education, and
communitybonds. This projectbrings students into migrantworkercommunities to find outand to act. Through partnerships with womenworkers'
NGOs, students will conductcommunity-based needs assessments, co-design pilotprograms with families, and help build foundations fora
lasting supportorganization. This is notextractive research;itis engaged scholarship where communities shape the questions andthe solutions.
Ideal forstudents passionate aboutlaborrights, child development, community organizing, orsocial entrepreneurship. Mandarin proficiency
required. Come readyto listen, learn, and build.

Title: “Breathing” Banks: Mapping the Active BiogeochemicalZones ofa Regulated TidalRiver using a Damkohler Framework
Faculty Mentor: Chuanhui Gu
Status:Open

Tidalrivers function as biogeochemical “lungs,”inhaling nitrate pollution during floods and exhaling treated water. However, in regulated rivers
like the Qiputang, sluice gates disruptthis natural rhythm. This projectseeks to map the “Active Zones”where this natural purification actually
occurs. Using the advanced Damkaohler Framework, you will determine the scientific threshold foroptimalriparian bufferwidths. This is a rare
opportunityto lead field campaigns, mastermodel-data fusion, and create a “Regime Diagram” thatdirectlyinforms environmental restoration
policy. Ideal forstudents interested in hydrology, chemistry, orenvironmental science and engineering. STEM majors who have completed any of
BIOL 110, CHEM 110, STATS 101 and MATH 101/105 are especiallyencouragedto apply. Interested students should send their CV to Prof.

Title: Empiricallnquiry on Sources of Inequality
Faculty Mentor: Ming Gu
Status:Open

This projectexamines the sources ofinequalitybyfocusing ontwo keytopics: theimpactofgraduating into a housing recession onwealth
accumulation and the intergenerationaltransmission of “good careers.” Using large longitudinal datasets, the research explores how
macroeconomic shocks and occupationalinheritance shape economic mobilityand wealth inequality overtime. Students involvedin the project
will contribute to all stages ofresearch, including data collection, cleaning, analysis, andvisualization, while receiving training in analytical
methods, programming, and academic writing. This studyaims to provide insights into labormarketdynamics and wealth inequalitywhile offering
students valuable research experience ineconomics and public policy. Priortraining and experience with data-related tasks (e.g., scraping,
cleaning, analysis)is aplus.




Title: Multi-User Mobile Sequential Recommendation for Urban Mobility
Faculty Mentor: Pengzhan Guo
Status: Open

Taxicabsenvices playanessentialandimeplaceable role in urbantransportation systems. Forexample, NewYork Cityalone has over21,000
licensedtaxi driversand more than 80,000 ride-sharing drivers. Compared with public transportation such as buses andsubways, taxis offer
greaterflexibility, comfort, and time efficiency. As a result, improving vehicle mobility through effective route recommendation has long been a
central problemin large metropolitan areas such as New York, Tokyo, and Suzhou. Mobile route recommendation systems have beenwidely
studied and deployed overthe pastdecades to supporttaxi drivers and reduce traffic congestion. The purpose ofthis researchis to developa
scalable and fairmulti-usermobile route recommendation framework thatimproves urban taxi mobilityunderdynamic trafficconditions and
heterogeneous driverpreferences. Byintegrating multi-agentreinforcementleaming with performance-aware coordination strategies, the project
aims to generate high-quality, diversified, and balanced route recommendations formultiple drivers simultaneously. Beyond improving routing
efficiencyandfairness, this research seeks to bridge the gap between theoreticaloptimization methods and real-world urban transportation
systems. The studyalsoaims to advance the design of adaptive agentcommunication and parallel leaming strategies, providing both empirical
andtheoreticalinsights. Ultimately, the research contributes to more efficient, equitable,and interpretable urban mobility solutions, with potential
applications to otherlarge-scale recommendation and resource allocation problems.

Title: Negotiating Gender and Sexuality in Korean Megachurches: Young Adults, Moral Order, and Protestant Christianity
Faculty Mentor: HyunJeong Ha
Status:Filled

This research examines howyoung adults intheir20s and 30s in South Korea understand and navigate issues of genderand sexuality within
megachurches. Although the overall numberof Protestant Christians in South Korea has been declining, megachurches continue to thrive,
particularlythrough theiractive young adultministries. Many ofthese churches promote conservative perspectives on genderand sexuality,
raising importantquestions abouthowyoung adults navigate these norms. The projectseeks three undergraduate students interested in
conducting ethnographic fieldwork ata megachurchin Seoul. Research activities willinclude in-depth interviews and weekly participant
observationinchurch gatherings, such as college, young adult,and women’s ministrymeetings. Students with aninterestinreligion, politics,
and genderand sexualityare encouragedto apply, regardless of priorexpertise inthese areas. Fluencyin Koreanis required to communicate with
church members.

Title: Documentary Filmon Diasporic Cantonese Opera
Faculty Mentor: SethHenderson
Status:Open

Documentary Film Project: Cantonese Operain Diaspora

This documentary chronicles a close-knitCantonese opera troupe atUCLA, examining howdiasporic Hong Kongers, theirAmerican-born
children, and ethnicallynon-Chinese performers maintain this centuries-old performance traditionin contemporaryLos Angeles. Through
cinema, the projectexplores howthe troupe's practice and performance space become a site of cultural memory, revealing tensions between
preserving orthodoxoperatic conventions and adapting to contemporaryand international realities.

Students will collaborate with Prof. Seth Henderson throughout post-production (June-August), working on editorial structure, sound design, color
grading, andfinalcut. This intensive collaboration offers hands-on experience with professional documentaryworkflows and the opportunityto
contribute to a 40-50 minute filmintended forinternational festival submission and PBS distribution.

Title: Toward Physically Informed Color Normalizationin Retinalimaging
Faculty Mentor: Hua Xiong Huang
Status: Filled

Major: mathematics orrelatedfields. Prerequisties: differential equations, numerical and data analysis. Skills: coding.

Outline ofthe project.

(1)Model-based colornormalization

The projectwill study howthe Beer-Lambertlaw, a standard physical modeldescribing lightattenuation, can be usedto guide colorcorrection.
This provides a physicallymeaningful wayto relate observed pixelvalues to underlying tissue properties.

(3)Algorithm developmentand evaluation

Basedoninsights fromthe physicalmodeland data analysis, several colornormalization methods will be implemented and tested. Their
performance will be evaluated by:

sVisualconsistencyacross datasets

Stability of downstreamtasks such as vesselsegmentation ordisease classification

This integrated approach allows theoretical modeling and experimentalvalidation to informeach other.

Title: Granular drag coefficient
Faculty Mentor: Kai Huang
Status: Open

We feel drag force from airwhile walking, jogging, orriding a bike. The questionis towhich extend can we predictdrag force induced by granular
materials, such as sands, powders and grains. This is a follow-up projectto SRS2023, in which two DKU students worked on analysing a previous
drop towerexperimental campaign on projectile impacton granularmediuminthe normaldirection. Inaddition to theirreportand poster
presentation, this research outputis summarizedinarecentarticle[1. Koestler,Zhao, Ly, etal., “Embeddedinertial sensorfortracking projectile
impacton granularmedia”] submitted to Powders and Grains 2021, and a recentmanuscriptnamed “Nature of granulardrag in microgravity”,in
which we define drag coefficientforgranularmedia.




Title: X-Ray Tomography of Plant Root in ‘Artificial’ Soil

Faculty Mentor: Kai Huang

Status:Open

Germinating seeds are active particles capable of adapting themselves to the change of environment. Forexample, Darwin described howa
growing radical seedrespondto a square card attached atone tip: “The tipin the actofforming a loop generallyrubs againstthe upperpartofthe
radicle, and pushes offthe attached square ... being no longerirritated by anyattached object.” Ourultimate goalis to understand: Howto local
‘tightness’ of roottips is ‘designed’ bythe growth of roottips to facilitate its growth in a heterogenous environmentwith limited supplies? The
answerto this question can help the developmentof ‘microscopic’ models forlarge scale eco-systemmodels forbetterdecision making
regarding the response of ecosystemto climate change.

Title: Functionalgenomics ininsect cellmodels to study cellular pathways
Faculty Mentor: Linfeng Huang
Status:Open

Cellmodels are essential forunderstanding biological mechanisms and enabling biotechnological applications. Although immortalized human
cancercelllines are widelyused, theirgenomic instability, altered signaling pathways, and deficientinnate immune responses limit
physiologicalrelevance. Insectcellmodels provide a saferand more representative alternative. Inthis project, we useinsectcells, including
Drosophila melanogasterS2, Spodoptera frugiperda Sf9/Sf21, and Aedes albopictus C6/36 cells, to studykeycellularpathways. To address the
lack ofgenetic manipulationtools ininsectsystems, we apply a prokaryotic siRNA (pro-siRNA) technology developedin ourlaboratory, enabling
efficientand cost-effective transcriptome-wide RNAi screening across species. High-contentimaging-based phenotypic screens willidentify
genes regulating cell proliferation, apoptosis, and endocytosis, establishing a functional genomics platformforinsectcells.

Title: Computation and Design for Baseball Sports Science
Faculty Mentor: Ming-Chun Huang
Status:Open

Are you passionate aboutbaseball and captivated bythe potential of Artificial Intelligence? Here’s yourchance to combine these interests and
revolutionize the game! Alis transforming the waybaseball players train, perform, and protectthemselves frominjury. By leveraging motion capture
data, game footage, and training analytics, Alcan assess biomechanics, identifyinjuryrisks, deliverreal-time feedback, and develop
personalized training plans uniquelytailored to each player's needs. Byjoining this cutting-edge researchinitiative, you’llwork atthe exciting
intersection of Al, sports science, and computation and designfields, contributing to innovative solutions thatpropeljuniorbaseball player
developmentto the nextlevel. Whetheryou’re an athlete, a tech enthusiast, orsimply curious aboutthe future of sports technology, this opportunity
offers hands-on experience and the chance to redefine the future of baseball training through revolutionary Aladvancements!

Title: KunquAcoustics: Theatre Design and Studio Recording
Faculty Mentor: KimHunter Gordon
Status:Open

This interdisciplinary projectexamines Kunqu acoustics: howsound quality, space, and recording conditions shape the wayKunqu singing is
heard as music. The projecthas two linked components. One focuses ondesigning an acoustic theatre thatsupports unamplified vocal
performance withoutmicrophones, drawing on historical research and basic acoustic principles. The otherinvolves producing professional-
qualitystudio recordings of avocational Kunqu singing (withoutfull orchestra), treating the voice as sung poetryforfocused listening.

Two undergraduate researchers willwork as full collaborators: one froma humanities background (e.g. literature, history, performance, media,
Chinastudies)and one froma naturalsciences background (e.g. physics, engineering, acoustics). Students will participate inresearch, design
discussion, recording sessions, listening analysis, and presentation of results.

Title: Quantum Metrology -Theory and Design of Experiment
Faculty Mentor: Myung-Joong Hwang
Status:Open

This projectasks afundamental question atthe heartof quantumtechnology: can quantummechanics be hamessedtodesign sensors with
extreme precision, andwhatis the ultimate limitof measurementaccuracyallowed bythe laws of quantummechanics? Inthis research project,
students willinvestigate these questions bydesigning and studying quantumsystems thatundergo sharp changes intheirphysical properties,
known as quantum phase transitions, and explore howsuch critical behaviorcan be exploited to enhance sensing performance. The projectwill
involve analytical modeling of quantumdynamics, and design of concrete sensing protocol. Strong analytical abilities and a commitmentto
conducting high-qualityresearch are essential. Priorexperience with quantum physics is desirable butnotnecessary. Strong mathematical
background (linearalgebra, advanced calculus, differential equations, statistics)is desirable as well as basic coding skills
(python/mathematica/matlab).

Title: Educational Engagement as a Mediator Linking Trauma Exposure to Mental Health Outcomes among Orphaned and Separated
Children

Faculty Mentor: YeshimlIqgbal

Status:Open

This research projectexamines whethereducationalengagement(e.g., enrollment, attendance, grade progression) mediates the relationship
between trauma exposure and mental health outcomes among orphaned and separated childrenin low-and middle-income settings. Itfocuses
ontesting education as a mediatorlinking adversityto emotional and behavioral well-being, with attention to how patterns maydifferacross care
contexts (e.g., institutionalvs. family-based care). Selected students will support quantitative research tasks including data cleaning, variable
construction, and mediation analyses using regression and/orstructural equation modeling. Priorcoursework in statistics orresearch methods
is expected; experience with STATAs helpful butnotrequired. Students should be detail-oriented, comfortable working with large datasets, and
able towrite clearlyin English.




Title: Development of Multimodal Interactive Systems for Emotion Recognition and Regulation

Faculty Mentor: Yucheng Jin

Status:Open

This projectfocuses onthe developmentof multimodalinteractive systems foremotion recognition and regulation by integrating visual, motion,
physiological, andinteraction datainrealtime. The projectinvolves designing, implementing, and evaluating human-centered Al systems that
sense users’emotionaland physiological states and adaptsystemresponses accordinglyin therapeutic contexts. Students will contribute to
multimodal sensing and data processing, machine leaming model developmentforaffectand gesture recognition, and systemintegration. We
seek undergraduate students majoring in ComputerScience, Data Science, orrelated fields. Preferred qualifications include programming
experience (e.g., Python, JavaScript), familiaritywith machine learning, signal processing, ormultimodal systems, and aninterestin affective
computing. Priorexperience in Al, data analysis,andLLMs is a plus.

Title: Supporting Reminiscence Therapy for Older Adults through Generative Al Systems
Faculty Mentor: Yucheng Jin
Status: Open

This projectexplores howgenerative Al can be designedto supportreminiscence therapyforolderadults, aiming to enhance emotional well-
being, memoryrecall, and self-expression. Conductedina human-computerinteraction research lab, the projectfocuses ondesigning and
evaluating Al-driven systems thathelp olderadults create and engage with personalized reminiscence content, such as life stories, images, or
music. Students will participate in generative Almodel development, interaction and interface design, and prototype implementation and
evaluation. We seek undergraduate students in ComputerScience, Data Science, Computational Design, Psychology, orrelated fields. Preferred
skills include programming experience (e.g., Python, JavaScript), familiaritywith machine leaming orgenerative models, and aninterestin human-
centered Al. Priorexperience in HCI, UX/Ul design, aging research, ormental health technologies is a plus.

Title: HankelDeterminants of Certain g-Sequences
Faculty Mentor:LinJiu
Status:Open

Hankeldeterminants is one of the mostinteresting and importanttopics in numbertheory, combinatorics, special functions, orthogonal
polynomials, continued fractions and otherrelated areas. As one of myrecentresearch projects, lwould like to have 1-2 summerstudents
continue towork on Hankel determinants, with concentration on related g-series. Possible directions include:

1. calculating unknown Hankel determinants of g-sequences;

2.explore g-related transformations;

3.andimplementpackages ineitherSageMath orMathematica

Students majoring in math, data science, and computerscience are preferred, butanyone who have finished MATH202 and
MATH203/MATH205/STAT211/COMPSCI203 (namely, the sequence and series part)are eligible to apply.

Title: ASystematic Meta-analysis of Biomarkers in Patients with Respiratory SyncytialVirus
Faculty Mentor: Yiuwing Kam
Status:Open

Respiratorysyncytialvirus (RSV)is a highlycontagious res piratory pathogen thatcauses annual seasonal epidemics worldwide. While itis the
leading cause of bronchiolitis and pneumoniaininfants, italsoinfects adults, especially the elderlyand those with underlying cardiopulmonary
orimmunocompromising conditions. Clinically, this results in severe lowerrespiratorytractdisease, hospitalization, and excess mortality. To
shortenthe diagnostic period and raise the overall diagnostic accuracy, it's essential to figure outclearbiomarkers of the virus forlaboratory
surveillance.

This projectfocuses onidentifying a clearbiomarkerlistforthe clinical RSVtest. By optimizing the literature search and conducting a meta-
analysis, this research will systematically evaluate studies published overthe pasttenyears and synthesize theirfindings into aresearcharticle
thatupdates the currentunderstanding of RSVinfection biomarkers.

Title: Explore a Molecular Detection Systemfor Norovirus Surveillance in Kunshan’s Water Sources
Faculty Mentor: Yiuwing Kam
Status:Open

Norovirus is a highlycontagious virus and a leading cause of waterborne gastroenteritis globally. Itis responsible forsignificantoutbreaks linked
to contaminated waterand food sources. Its transmissionis primarilythrough the fecal-oral route, making watersafetya critical public health
concem. Inrapidlyurbanizing regions like Kunshan, increased population densityandinfrastructural changes raise the risk of waterborne
pathogen spread, emphasizing the need forproactive surveillance strategies to preventoutbreaks and protectcommunityhealth.

This projectfocuses ondeveloping a moleculardetection system specificallydesigned fornorovirus monitoring in Kunshan. The studyaims to
establish a sensitive and reliable method fordetecting norovirus in environmentalwatersamples by developing and optimizing an RT-gPCRassay.
The projectwill also create a standardized field sampling protocol, ensuring the accuracyand reproducibility of future epidemiological studies.

Title: Exploring the Impact of Smoking on Tuberculosis Incidence in China: APublic Health Perspective
Faculty Mentor: Yiuwing Kam
Status: Open

This projectinvestigates the relationship betweentuberculosis (TB)and smoking behaviors in China, focusing on how smoking mayinfluence the
public risk of contracting TB. Despite an annual decline 0f5.28% in TB-related DALYs (Disability-Adjusted Life Years), TBremains a significant
public health challenge in China, accounting for0.34% of the total DALYs according to the Global Burden of Disease Study (2021). Smoking is
recognized as a keyfactorcontributing to TBincidence and given China’s large population and the increasing prevalence of smoking, itis critical
toassess TBas a potential public healthrisk. Meanwhile, as previous research (Yang etal.,2021)indicates thatsmoking reduces vitamin D
levels. The projectinvolves the blood-based analysis which examines the effectof smoking behaviors onvitamin D levels.




Title:FromDesigntoDelivery: Anintegrated Reviewof Evidence Generation, Regulatory Alignment, and Implementation Barriers for
Biomarker-Guided Immunotherapy inOvarian Cancer

Faculty Mentor: Yiuwing Kam

Status:Open

Biomarker-guided immunotherapies representa promising frontierin the treatmentof ovarian cancer. However, the path fromtrial design to global
clinicaladoptionis fraughtwith challenges thatcan exacerbate global healthinequities. On one hand, clinicaltrials maylack designs aligned
with contemporaryregulatoryscience, generate geographicallyskewed evidence, orimpose logistical requirements thatexclude Low-and
Middle-Income Country (LMIC)sites. Onthe otherhand, evenwhen evidence is generated, profound barriers existinimplementing biomarker
testing inroutine care, with disparities systematicallylinkedto resource settings. Afragmented analysis of eithertrial design orimplementation
barriers provides anincomplete picture, hindering the developmentof strategies forequitable access to advanced therapies. this projectaims to
provide a holistic evidence base. The findings willinform relevantglobal health stakeholders on howto design more inclusive trials.

Title: Elucidating the mechanismofthe DNAbinding activity ofthe human ALYREF protein
Faculty Mentor: Ferdinand Kappes
Status:Filled

Investigate the mechanistic basis of DNAinteraction bythe mRNAexportfactorALYREF. Following its identification as a partnerforthe chromatin
protein DEK, this projectaims to biochemically define ALYREF's dual-domain DNA-binding capacityandits functional consequence on DNA
topology. Youwill express and purifyrecombinantALYREF proteins, followed byrigorous invitro analysis using DNAbinding and supercoiling
assays. This work provides foundationaltraining in recombinantprotein purification, affinity chromatography, and quantitative biochemical
techniques (SDS-PAGE, immunoblotting, agarose gel electrophoresis). Contribute to elucidating a non-canonical role fora keynuclearprotein,
with directpotential forpublication

Title: Iluminating the Dark Proteome: AHigh-Throughput Functional Annotation Project Using Bacterial Growth Inhibition Screening (BGIS)
Faculty Mentor: Ferdinand Kappes
Status:Filled

Engageinafunctional genomics projectto characterize unannotated human proteins using aninnovative Bacterial Growth Inhibition Screen
(BGIS). You will apply a multi-stage experimental pipeline: performing molecularcloning of "dark" protein candidates, conducting high-throughput
recombinantprotein expressioninE. coli, and executing primarytoxicityscreens. Subsequentvalidation willinvolve domain fragmentation
mapping and loss-of-function mutagenesis to pinpointactive regions. This projectoffers hands-on training in modern moleculartechniques,
bioinformatics, and assaydevelopment, contributing directlyto a novel platformforde-orphaning protein function.

Title: Testing ofa combinedinducible protein depletion-Overexpression systemin human cells for functionalassessment ofthe DEK
oncogene

Faculty Mentor: Ferdinand Kappes

Status:Filled

Utilize a novel, integrated inducible knockout/overexpression (iKO/iOE) platform to perform a systematic functional dissection of the DEK
oncoprotein. This projectapplies Auxin-Inducible Degron (AID)and overexpression systems inisogenic human celllines to define domain-
specific requirements forcellularviabilityand proliferative capacity. Youwill execute longitudinal cell survival assays, generate growth curves,
and perform molecularphenotyping viaimmunoblotting and immunofluorescence. The objective is to establish a causal map linking DEK's
structuraldomains—SAP-box, RNA-interaction, multimerization—to essential oncogenic functions. Acquire advanced training in perturbation
genetics, quantitative cell biology, and protein analysis within an active research program aimed atdefining moleculartargets forintervention.

Title: FAEIRIE/R Welcoming Chinese International Adoptees to Birth Country
Faculty Mentor: Yuechi Kelly
Status:Open

Students will help create awebsite of resources supporting Chinese internationaladoptees in returning to China forshortand long-term stays.
Students willbegin byleaming aboutthe Chinese international adoptee communityand developing surveys analyzing Chinese adoptee needs.
Based onsurveydata, students will create website contentsuch as travel guides and language modules in Mandarin and Cantonese. Students
mustbe culturallysensitive and willing to engage criticallywith themes such as identity, race, ethnicity, language, power, and the family. Aligned
with service leaming, students mustbe dedicated to prioritizing the lived experiences ofthe communitybeing served (Chinese adoptees). Highly
soughtqualities include: strong desire to make animpactin the Chinese adoptee community; experience with language teaching, website and
graphic design,vlogging/socialmedia; and/ornative-level proficiencyin Mandarin, Cantonese, orotherChinese languages.

Title: Evolutionarily Conserved m°AReader-Lipid Droplet Mechanisms in Antiviral Defense
Faculty Mentor: Eunyu Kim
Status:Filled

The studentwill be fullyintegrated into the IBS-CGE research environment, participate in regularresearch meetings, receive feedback from
researchers, anddeliverafinal presentation atthe end of the program. The projectprovides training in RNAand lipid dropletbiology, as well as
computationaland structural approaches, and mayserve as a foundation fora future Signature Work project.

Preferred background: Biology, biochemistry, bioinformatics, ora relatedfield. Priorcoursework in molecularbiologyis recommended; basic
programming orcomputational experience is helpful butnotrequired.




Title: Linking Attention, Neural Dynamics, and Decision Processes: Computationaland NeuralMechanisms of Primate Cognition
Faculty Mentor: Sze chai Kwok
Status:Open

This research projectexplores how human cognition unfolds overtime by studying eye movements, decision behavior, and brain activity. Students
willwork onone oftwo closelyrelated components: (1) analyzing eye-tracking data to understand how attention influences decisions, or(2)
analyzing neuralrecordings fromthe hippocampus to study how brain rhythms supportnavigation and memory. Using real experimental data,
students will leam modern data analysis and computational modeling techniques and contribute to ongoing cognitive neuroscience research.
The projectemphasizes hands-on collaboration, critical thinking, and scientific communication, with opportunities to contribute to conference
presentations orpublications. Opento students majoring in psychology, neuroscience, cognitive science, computerscience, data science, or
relatedfields. Experience with programming (e.g., Python, MATLAB, orR)orsignal/data analysis is helpful. See www.kwoklab.org

Title:Assessing Wastewater Treatment Plants using Satellite Imagery and Machine Learning
Faculty Mentor:KaLeung Lam
Status:Open

Wastewatertreatmentplants (WWTPs)are critical for protecting the health of waterways. This projectaims toassess WWTPs using satellite
imageryand machine learming. The studyleverages large, spatially explicit WWTP datasets with detailed attributes such as plantlocations,
treatmentcapacities, appliedtechnologies, and effluentquality. Byintegrating these ground-truth datasets with multi-source satellite imagery,
the projectwill develop and evaluate supervised and self-supervised machine leaming models toinferWWTP characteristics and operational
performance fromremotelysensedfeatures. The resulting framework will enable scalable, consistentmonitoring of wastewaterinfrastructure,
supporting research and policyanalysis related to waterquality, sanitation services, and sustainable infrastructure development. Eligibility
requirement: i) proficientin Python and PyTorch, ii)demonstrated experience in machine leaming, andiii) ENVIR101 orwaterchemistry
background.

Title: Compiling Life Cycle Inventory using Large Language Models
Faculty Mentor: KaLeung Lam
Status:Open

Life cycle inventorycompilationis a critical yetlabor-intensive stepin life cycle assessment (LCA), often constrained by fragmented data sources
andinconsistentreporting across scientific literature and technical documents. This projectaims to develop and evaluate pipelines for
compiling life cycle inventoryusing Large Language Models (LLMs). The projectwill explore howlocally deployed, open-weightLLMs can be used
to extract, structure, and standardize inventory data fromacademic joumnals, reports, and existing LCAdatabases. Keytasks include designing
prompting strategies, implementing modelinference workflows, and validating generated inventories againstreference datasets. The projectwill
provide hands-onresearch training atthe intersection of sustainabilityassessmentand artificialintelligence. Eligibilityrequirement: i) proficient
in Python andrelevantlibraries, ii)demonstrated experience inlocal deploymentof LLM, andiii)ENVIR101 orchemistrybackground.

Title: Plant-wide Modeling of Resource Recovery fromMunicipal Wastewater
Faculty Mentor:KaLeung Lam
Status: Open

This projectfocuses on plant-wide modeling of resource recoveryfrommunicipal wastewatertreatmentplants (WWTPs)in China. Using the plant-
wide modeling software SUMO, the projectwill simulate the dynamic behaviorof WWTPs thatintegrate resource recoverytechnologies such as
energyand nutrientrecovery. The modeling framework will be used to analyze mass and energyflows, process interactions, and system-leveltrade
offs underdifferentoperationaland design scenarios. The goalis to quantify resource recovery potentials and evaluate how plant-wide
configurations and operating strategies influence treatment performance and sustainabilityoutcomes. The projectwill provide hands-on
experience inwastewaterprocess mathematical modeling and systems analysis and contribute to research on sustainable wastewater
management. Eligibility requirement: i) proficientin Python, ii)demonstrated experience in mathematical modeling, andiii)chemistry
background.

Title: Genotype to phenotype pipeline with RNAseqand chromatin analysis for iron deficiency
Faculty Mentor:JoohyunLee
Status:Open

We willisolate homozygous lines fromepigenetic TDNAmutants by PCRgenotyping and screen themundercontrol, iron deficient, andrescue
conditions. Quantitative readouts (rootlength, biomass, chlorophyll, ferric chelate reductase)will reveal robustiron phenotypes. Fortop mutants,
we will map downstream programs with RNAseq (expression), whole genome bisulfite sequencing (DNAmethylation), ATAC seq (chromatin
accessibility),and CUT&Tag (histone marks/regulators), integrating signals to nominate keygenes linked to FIT, IRT1, FRO2, and IMA pathways.
We willestablishmechanismusing genetic, molecular,and biochemical tests (QRTPCR, isoform specific assays, promoter::reporter,
overexpression/knockdown orcomplementation). Students will learn end to end R/Python analysis, rigorous QC, and benchvalidation.
Deliverables include a curated mutantset, aranked candidate listwith multiomics support, reusable primers/resources, figures, and a student
coauthored manuscriptdraft.




Title: Irondeficiency regulatory programs mapped by HiFi sequencing in Arabidopsis
Faculty Mentor:JoohyunLee
Status: Open

We willuse PacBio HiFilong-read sequencing to read full-length RNAfrom Arabidopsis undercontrol, iron-deficient, and rescue conditions. Long
reads will revealiron-responsive long non-coding RNAs, alternative splicing, and 3' UTRchanges thatshortreads miss. Supportive short-read
RNA-seq and targeted validations will connectnewisoforms to keyiron genes (FIT, IRT1, FRO2, IMA). Students will learn an end-to-end workflowin
R/Python (base processing, isoform/IncRNAdiscovery, splicing and 3' end analysis, differential expression)and validate atthe bench with
isoform-specific RT-PCR, gRT-PCR, and simple reporters. Two students will co-lead wet-lab and computation with weekly mentorship. Outputs
include a public full-lengthiron transcriptatlas, a student-coauthored manuscriptdraft, polished figures, and a conference abstract.

Title: Diffusion models for satellite data
Faculty Mentor: ZuchuanLi
Status:Open

This projectis to develop diffusion models forrawsatellite data with missing values. Student participants are expected to be sufficientin python,
machine leaming, and deep neural networks. Participants should have taken statstical machine leaming and deep leaming. Students majoring in
data science and computerscience are preferred.

Title: Pursuing in-context learning in aquatic metabolism
Faculty Mentor: ZuchuanLi
Status: Open

This proposed studyaims to develop deep neural network algorithms thatleverage in-contextleaming tointegrate heterogeneous datain
scientific applications, using aquatic metabolism prediction as a representative case. Studentparticipants are expectto familiarwith python,
machine leaming, and deep neural networks. Students should have taken statistical machine leaming and deep leaming. Students majoring in
applied math, data science, and computerscience are preferred.

Title: Health Information Nudges and Vaccine Hesitancy among Older Adults: AField-Based Study in Kunshan
Faculty Mentor: Fan Liang
Status:Filled

Vaccine hesitancyhas increasinglyemerged as a majorbarrierto achieving population-level protection. This projectexamines howhealth
information nudges shape vaccine perceptions and uptake among olderadults in Kunshan. Using a mixed-methods, community-based design,
the studycombines qualitative interviews with a survey experimentto capture both the reasoning behind vaccine decisions and the effects of
differentcommunication strategies. Phase linvolves field interviews in urban and rural communities in Kunshan to identify concems, information
sources, andtrustdynamics, whichinformthe design ofinformationinterventions. Phase 2 embeds a 2x2 experimentin an offline survey. Inthe
summer, students will work with the facultyto conductin-depthinterviews, design the survey experiment, and write the studyreport. Students
should have experience in qualitative orquantitative studies and knowledge abouthealth communication and public health.

Title: Investigating potentialinteractions betweenanoncogenic IncRNAandits target genes inovarian cancer
Faculty Mentor: XianzhiLin
Status:Open

The Warburg effect(a.k.a. aerobic glycolysis)is an emerging hallmark of cancerwhichredirects glucose metabolismfrom oxidative
phosphorylationtoglycolysis evenifthere is sufficientoxygen. Ovarian cancer, the mostlethal gynecological malignancy, reprograms glucose
metabolismvia Warburg effectthatsignificantly contributes to the disease progressionand chemoresistance. Targeting Warburg effectmay
preventits progressionand chemoresistance. However, the mechanismunderlying Warburg effectin ovarian canceris stillnotfullyunderstood.
Ourexperimental data suggested thatan oncogenic IncRNAplays arole inregulating Warburg effectin ovarian cancer. We are investigating the
underlying mechanisms ofthis oncogenic IncRNAin the Warburg effectin ovarian cancer. Interested students who have completed BIOL 305 and
BIOL 315 and/orwith expertise in molecularbiology/biochemistryand bioinformatics are stronglyencouraged to apply.

Title: TransformWaste into Value: Solar Light as ASustainable Energy Source for Organic Waste Eliminationand Recycling
Faculty Mentor: RuiLiu
Status:Open

Halogenated organic compounds are persistentenvironmental pollutants whose chemical stabilityand toxicity presentmajorsustainability
challenges. This projectproposes a solar-driven strategyforwaste elimination and recycling based on red and near-infrared lightgeneration of
hydrated electrons, among the strongestknown reductants forcleaving inertalkyl C-Clbonds. We will develop bay-substituted perylene diimide
dianions as tunable photoredoxcatalysts thataccess highlyreducing excited states underlow-energylightirradiation, avoiding the need for
ultravioletlightorionizing radiation. Through catalystsynthesis, photophysicaland electrochemical characterization, and benchmark
dehalogenation reactions on model substrates such as chloroacetate and polyvinyl chloride, this work aims to establish a benignand energy-
efficientplatformforhalogenated waste treatment. All students who have taken CHEM201 are welcome to apply.




Title: Al-Driven Multi-Agent World Simulation Game System
Faculty Mentor:Ye Lu
Status: Open

The purpose of ourprojectis to address a fundamental challenge in dynamic virtual environments: balancing structured system control with user
agencyindigital simulations. Traditionalvirtual environments face a critical limitation: theyeitherrelyonrigid pre-scripted behaviors thatlimit
userfreedomoremployAl systems thatgenerate unpredictable outputs withoutmaintaining system coherence. This creates a significantgapin
creating trulyresponsive yetcontrolled simulation experiences. In the year2025, we will develop a prototype thatdemonstrates howthis
architecture can create dynamic, responsive environments while maintaining system coherence. The projectwill establish newtechniques for
integrating LLMs into multi-agentsystems inways thatenhance ratherthan replace structured control. This work has the potential to advance both
academic researchin multi-agentsystems and practicalapplications in simulation, education, and digital environments.

Title: ChatDKU: RAG-Agent Al Chatbot for DKU Community
Faculty Mentor: Bing Luo
Status:Open

ChatDKU (demovideo on YouTube and BiliBili), developed by our DKU Edge Intelligence Lab, aims to enhance DKU community's access to
accurate and campuss pecific information through an Al-powered assistanttailored to the unique needs of students, faculty, and staff.
Akeydifferentiatorof ChatDKU is its fullyin-house developmentand deployment, ensuring thatallinformation, userqueries, and system
responses are processed and stored locallywithin DKU infrastructure. This design enables full compliance with university data privacyand
securityregulations.

In 2026, we aimto develop a ChatDKU mobile application to provide convenientserices forcampus users. Additionally, we willenhance
ChatDKU's agentcapabilities and integrate more Model Context Protocols (MCPs), enabling itto handle more complextasks and a more
intelligentuserexperience.

We welcome students to join ourprojectwith related skills withtthe role of LLM-based Agent DeveloperorFull-Stack Developer.

Title: Modes of Atmospheric Energy Cycle
Faculty Mentor: Ding Ma
Status:Open

This research projectinvestigates the fundamental drivers of atmos pheric circulation by exploring the coupling between differentmodes of large-
scale variability. While previous research has identified distinctphenomena like the barotropic and baroclinic annularmodes within the
atmospheric energycycle, these have often been studiedinisolation. Ourgoalis to identifyintegrated modes of the atmospheric energycycle to
provide animproved physicalinterpretation of climate variability.

Participants will utilize cutting-edge big data analysis and machine learning techniques on a dedicated supercomputer. Students willwork in
teams fordata collection and lead individual sub-projects, with the expectation of producing first-authorjournal articles and conference
presentations.

Requirements: Strong interestin atmospheric orenvironmental science. Statistical and programming skills preferred.

Title: Speech Unlearning for Privacy-Preserving Speech Foundation Models
Faculty Mentor: Xiaoxiao Miao
Status:Open

Modern speech foundation models are trained on massive datasets thatmaycontain personaland sensitive information, raising serious privacy
andregulatoryconcems. This projectinvestigates speech unleaming, a newresearch direction thatenables trained models to selectivelyforget
specific speakers, recordings, orcontentcategories withoutretraining fromscratch. The projectinvolves implementing and evaluating existing
unleaming methods, analyzing privacyleakage and model utility, and exploring improved techniques on speech foundation models fortasks
such as speaker, language, and emotion recognition. Outcomes include potential conference publications, open benchmarks,

Preferred majors: Computerand Data Science.

Prerequisites: Machine/Deep Leaming

Skills: Python, basic deep learning (PyTorch preferred), and interestin speech/audio processing.

Title: Interdisciplinary Digital Humanities Analysis ofthe Archives ofthe Royal Asiatic Society (RAS) Shanghai
Faculty Mentor:James Miller
Status:Open

This researchinvestigates the archives ofthe Royal Asiatic Society (RAS) Shanghai through a hybrid digital humanities and traditional method.
Utilizing a corpus of recently digitized materials developed through a collaboration between the DKU libraryand the RAS, the study explores the
transnational production of knowledge aboutChina during the late 19th and early 20th centuries.

The projectemploys a hybrid framework of digital humanities (DH)and traditional methods. We seek one studentresearcherto use computational
tools such as topic modeling and frequencyanalysis to identifymacro-levelintellectual shifts across the Society’s archives overseveral
decades.We seek asecondstudentto use traditional close-reading techniques interrogate the nuances, biases, and philosophical depth within
specific digitized manuscripts.

Underthe jointsupervision of facultyandthe universityarchivist, studentresearchers will bridge the gap between archival science and historical
inquiry.




Title: Building Cost-Efficient Algorithm Selection Models for Molecular Docking using Active Learning
Faculty Mentor: Mustafa Misir
Status:Open

This projectdevelops a computationally efficient Algorithm Selection (AS) framework formoleculardocking using Active Leaming (AL)and
molecularembeddings to dramaticallyreduce computational costs while maintaining accuracy. Two summerresearch positions available:
Position 1implements state-of-the-art (SOTA) AL strategies tointelligentlychoose which docking computations to perform; Position 2 integrates
pretrained molecularembeddings with ASmodels and develops adaptive querying mechanisms. Eligibility requirements: strong Python
programming skills, foundational Machine Leaming (ML) knowledge demonstrated through STATS 302/ COMPSCI 309/ MATH 405, and familiarity
with deep learning frameworks, PyTorch/ TensorFlow. Chemistrybackground beneficial butnotrequired. Students will gain hands-on experience
with cutting-edge Al methodologies in drug discoverywhile contributing to a peer-reviewed article making computational drug discoverymore
accessible.

Title: EEG-AS: Algorithm Selection Framework for EEG Foundation Models
Faculty Mentor: Mustafa Misir
Status: Open

This projectaims atdeveloping EEG-AS, an Algorithm Selection (AS) framework to automatically identify optimal EEG foundation models forbrain
signalanalysis tasks such as motorimagery, sleep staging, emotion recognition, seizure detection, and Alzheimer's Disease classification
using benchmark data of EEG-FM-Bench. One summerresearch position available focusing on executing benchmark experiments across 14 EEG
datasets and implementing AS methodologies to build a practical model recommendation system. Eligibility requirements: strong Python
programming skills, Machine Learning (ML)/ Deep Leaming (DL)knowledge demonstrated through STATS 302/ COMPSCI 309/ MATH 405, and
experience with DL libraries of PyTorch/TensorFlow. Signal processing background advantageous butnotrequired. Studentwill gain hands-on
expertise in DL, neurotechnologyapplications, and cross-domain Al transferwhile contributing to a peer-reviewed article.

Title: GTAS-PORT: Graph Transformer-Based Algorithm Selection with Automated Deep Reinforcement Learning Portfolio Construction for
Stochastic E-Waste Collection

Faculty Mentor: Mustafa Misir

Status:Open

This projectdevelops a Graph Transformersystemforautomated Algorithm Selection (AS) from Deep ReinforcementLearning (DRL) portfolios
constructed via Automated Machine Leaming (AutoML)/ Hyper-parameter Optimization (HPO) methods to solve stochastic e-waste collection
problem. Two summerresearch positions available both requiring experience with Deep Leaming libraries of PyTorch / Tensorflow: Position 1
develops Graph Neural Network (GNN) Transformers forAS; Position 2 focuses on automated portfolio construction using state-of-the-art
AutoML/HPOtechniques toidentifycomplementary DRL configurations. Eligibility requirements: strong Python programming skills, foundational
ML knowledge demonstrated through STATS 302/ COMPSCI 309/MATH 405, and background in optimization algorithms. Students will gain hands-
on experience with cutting-edge Al methodologies while contributing to a peer-reviewed article on critical environmental sustainability
challenges in e-waste management.

Title: ST-GNN-AAS: Spatio-Temporal Graph Neural Networks for Anytime Algorithm Selection-ACase Study onTraveling Salesperson
Problem

Faculty Mentor: Mustafa Misir

Status:Open

This projectdevelops a Spatio-Temporal Graph Neural Network (ST-GNN) system for Algorithm Selection (AS) of anytime algorithms solving the
Traveling Salesperson Problem (TSP). Following our GNNAS-TSP setup and othergraph-based AS systems, this AS research models time-evolution
ofalgorithm performance across public benchmarks to outperformleading TSP solvers. One summerposition available: implement ST-GNN
architectures with temporaldynamics, process performance trajectories frommultiple solvers, and conductrigorous evaluations. Eligibility:
strong Python skills; foundational Machine Leaming (ML)/ Deep Leaming (DL) knowledge via STATS 302/ COMPSCI 309/ MATH 405; experience
with DL libraries, PyTorch / Tensorflow; optimization background beneficial. Studentgains hands-on expertise in DL, GNNs, combinatorial
optimization, GPU computing, and scientific writing while co-authoring a peer-reviewed publicationin an Al/optimization venue.

Title: BABIES: Building Air-safe Breathing Indoor Environments for Sweethearts
Faculty Mentor: Claudia Nisa
Status:Open

This projectproposes the development, implementation and evaluation of a WeChatmini programto be disseminated in 2 Maternityand Child
Hospitals in Kunshan. The initiative aims to educate parents and family members aboutthe harmful effects of smoking on babies and toddlers and
to promote smoking cessationwithin households. Uponvisiting the hos pital, families will be encouraged to scan a QRcode to join the program
before departure. Once enrolled, users will receive bi-weekly content, including persuasive videos and messages, designedtoraise awareness
ofthe detrimental effects of secondhand smoke on children and offerencouragementand resources to reduce orquitsmoking. Changes in
smoking behaviorwill be measured through self-reported shortsurveys to track reductions in cigarette consumption and implementation of
smoke-free home policies. Userengagementdata fromthe mini programwill be analyzed to assess participation and utilization of resources.




Title: “Inthe Tradition” the Abolitionist Tradition and the Roots of Pan-Africanism, 1830-1945
Faculty Mentor:Jesse Olsavsky
Status: Open

Mycurrentprojectdeals with the intellectual history of abolition’s afterlives in the Pan-African Movement. Following the abolition of Atlantic slave
systems, western empires, particularlythe US and British, soughtto distortorforgetthe memories of abolition, as theybegan to compensate for
theireconomic loss of slave laborby overthrowing interracial democracyin the US (1876) and partitioning Africa (1884-85). “In the Tradition” argues
thatPan-Africanism, whichwas one international response to this reconstitution of empire, emerged, atleastin part, byremembering and reviving
abolitionism, and re-interpreting its historyfora newgeneration.

Title: FromPeer Interactionto InterculturalLearning: AProcess-Oriented Case Study ofthe Language Partner Programat Duke Kunshan
University

Faculty Mentor: Lianyun Pang

Status:Open

This SRS projectexplores howintercultural leaming emerges through structured peerinteractionin the Language PartnerProgram (LPP)atDuke
Kunshan University. LPP pairs Chinese and intemational students forsustained, task-supportedinteractionin a co-curicularsetting. The project
focuses on howstudents experience, reflecton, and make sense of interculturalinteraction.Studentresearchers will work with the faculty mentor
to analyze reflective writing, interview data, and pre-and post-program surveyresponses. Tasks include data organization, qualitative analysis,
andbasic quantitative analysis. Students will receive training inresearch methods and academic writing, and may have opportunities to be
acknowledged as collaborators orco-authors onfuture research outputs, subjectto contribution and academic norms.Interestinintercultural
communication, language learning, education, orsocialsciences is preferred.We welcome reliable, detail-oriented, and motivated students.

Title: Psychedelic effect of Lanmaoa asciaticainarodent modelandits possible antidepressant properties
Faculty Mentor: PedroRada Rincon
Status: Open

Lanmaoa asiaticais a mushroom native to the Yunnanregion of China thatis traditionallyusedinlocal cuisine. When undercooked, itcan
produce psychedelic effects withoutknown systemic toxicity. Interestin psychedelics has increased due to evidence thatsingle exposures to
compounds suchas LSD orketamine may produce sustained antidepressanteffects.

This lab-based projectwill use a dietaryinterventionin mice with Lanmaoa asiatica to examine its psychoactive properties and relevance to
depression-related behaviors. Behavioraltesting willinclude the openfield test, elevated plus maze, forced swimtest, and operantbehavioral
paradigms. Given sexdifferences in depression vulnerability, outcomes will be compared between male and female mice, with hormone cycle
tracking infemales.

This SRS projectis intended forstudents in the Neuroscience track within the Behavioral Science orMolecularBioscience Majors

Title: EqualPay Laws, Returns to Education, and Fertility Decisions: Evidence fromU.S. State-Level Equal Pay Acts
Faculty Mentor: Camila Fernanda SaezMuller
Status:Open

This projectstudies howequal pay legislation reshaped women’s educational andfertilitydecisions byaltering the expected returns to market
work. Exploiting variation in the timing of state-level Equal PayActs priorto the 1963 federal reform, the analysis examines whetherimprovements
inwage equalityincreasedwomen’s incentives toinvestin education, delaymarriage, and reduce fertility. Building on recentevidence thatequal
paylaws narrowed genderwage gaps, this studyextends the focus beyond labormarketoutcomes to longer-run life-cycle choices. Bylinking labor
marketinstitutions to human capital formation and family behavior, the project provides newevidence on howgender-equality policies can
generate broad demographic and economic change.

Title:WhenDoes Gender Disadvantage Emerge? Educational Transitions, Rural Contexts,and Women’s Attainment in China

Faculty Mentor: Camila Fernanda Saez Muller

Status: Open

Whydo ruralwomenin China end up with the lowestlevels of education, evenwhen boys and girls appearto be treated similarlyin childhood?
Using nationally representative data fromthe China Family Panel Studies (CFPS), this projectinvestigates when genderinequalityin education
actuallyemerges, focusing on keytransitions such as moving from primaryto middle school, high school, and university. Bylinking children’s
familybackgrounds and earlyeducational experiences to lateroutcomes, the study explores howrural context, parental decisions, and economic
constraints shape educationaltrajectories overtime. Students involved in this projectwill gain hands-on experience with longitudinal data,
applied quantitative analysis, and real-world questions aboutgender, inequality, and social mobilityin contemporary China.

Title: The Bio-Inspired Solar Evaporators based onthe Smart Responsive Materials
Faculty Mentor: Weiwei Shi
Status:Open

Solarevaporationis an attractive technologythatcombines the two mostabundantresources on Earth: solarenergyand water. Ithas enabled an
arrayof emerging applications, including contaminated water purification, seawaterdesalination, electric generation, steam sterilization, and
fuel production. The work will focus on the design and fabrication of bio-inspired res ponsive smartmaterials to achieve the high performance of
solarevaporation, inresponse to external stimuli, e.g., light, temperature, and humidity. Obviously, this projectwould be tremendously attractive
fromboth aneconomic and an environmental standpoint, to investigate the conversions of solarenergyinto sustainable applications, e.g., water-
harvesting, solardesalinations, orpassive pump. Students should have the fundamental knowledge of chemistry, materials, and physics.
Prerequisite courses are PHYS 121 Integrated Science -Physics, CHEM 110 Integrated Science -Chemistry, orMATSCI 201 Fundamentals of Mat




Title: Early Language Mixing and Theory of Mind in Bilingualand Monolingual Preschool Childrenin Uzbekistan
Faculty Mentor:Irina Soboleva
Status:Filled

This SummerResearch Scholars projectexamines whetherearlybilingual experience (Uzbek +Russian)is linkedto children’s social perspective-
taking, known as Theoryof Mind. Working with local schools and kindergartens in Uzbekistan, we will compare 4-7 year-old bilingual and
monolingual childrenusing short, game-like tasks and a brief parentlanguage questionnaire. Students will collaborate as co-researchers:inthe
firsthalf of summeron campus theywill review literature, finalize instruments, pilotprocedures, prepare IRBmaterials, pre-registerhypotheses,
andwrite Rcode forthe pre-registered analysis;in the second half of summertheywill conductfield data collectionin Uzbekistan (recruitment,
task administration, scoring, data entry). In Fall 2026, students will help analyze results and co-authora posterand manuscript. Eligibility:
native/near-native Russianand Uzbek; behavioral science orsocial science major.

Title: BrainMechanisms of Sleepversus Wake Memory Consolidationand Their Regulation by EnvironmentalLight
Faculty Mentor: ShuKit EricTam
Status:Open

Life on Earth has evolved undera rhythmicallychanging cycle of dayand night. As a result, virtually all organisms have evolved internal biological
clocks with a period of about24 hours. These rhythms enable organisms to anticipate and adaptto predictable changes intheirdailycycles. In
manydiurnaland nocturnalspecies, including humans and rodents, light/dark cycles exert profound effects oninternal clocks and sleep, which
determines brain states and cognitive functions thatare essential forsurvival, such as acquisition of newinformation (i.e. learning)as well as
consolidation andretention of recentlyacquired memories. This proposedwork aims to investigate how 12-h:12-h light/dark cycles (T24)and non-
24-hourcycles (mimicking light pollution) may affectmemory consolidation mechanisms. This work will advance theoretical understanding of
memoryconsolidationinthe mammalian brain.

Title: The HistoricalLegacy of Communismand Electoral Support for Far-Right Parties in Germany and Poland
Faculty Mentor:JasonTodd
Status: Open

In April 1989, East Germanyand Poland were closed regimes on the otherside ofthe Iron Curtain with fourdecades of historical experience with
Soviet-style communism. Amere 18 months later, both were newly democratized. Despite these reforms, the legacy of communism still affects
social, political,and economic realities. This projectaims to examine the strength of the correlations between historical communistlegacies and
contemporaryelectoral supportforfar-rightparties, contrasting the experiences of Poland and Germany. In Poland, we will compare regions with
deepercommunistfootprints to those less impacted; in Germany, we will compare the formerEast Germanyto the formerWestGermany. Student
researchers mustpossess intermediate skills in MicrosoftExceland RStudio. Familiaritywith German orPolishis a plus, butnotrequired. Social
science majors and students demonstrating patience, attention to detail, and digital literacy are preferred.

Title: “Be Your Own Doctor”: Urban Wellbeing and Self-Care Techniques in Contemporary China
Faculty Mentor: Sajida Tuxun
Status:Open

Thereisincreasinginterestin public health andindividual empowermentin urban China of the postpandemic era. This projectexplores howurban
Chinese citizens take personal responsibilityfortheirhealth and the evolving self-care landscape in contemporary urban China. Using online
data collectionand on-site fieldwork inwellness oriented foods paces (restaurants &aromatherapy centers), students will be trained in data
collection, qualitative interviews, fieldnotes writing, and analysing research data into a theoreticalacademic argument. One studentwill work
remotelyon online data collection, while another (fluentin Mandarin and preferably familiarwith anthropology/sociology)willjoin onsite fieldwork
in Shanghai, Changzhou, and Zhengzhou, conducting interviews, attending activities, and writing fieldnotes. This projectis ideal forstudents
interestedinfood, environment, and public healthwhowishto enhance theirdata collection, qualitative research, and analysis skills.

Title: GreenUrbanTransitions: Media Narratives of Bicycling in China
Faculty Mentor: Annemieke vanden Dool
Status:Open

To betterunderstand exactlyhowbicycling is perceivedin China, this projectanalyses news media and social media on this topic. The project
evolves around the following research question: Howis cycling framedin Chinainnews and social media? Students from anymajorare welcome

toapply.

Title: Urban GreenTransitions: Exploring Policies to Support Community Gardening in China
Faculty Mentor: Annemieke vanden Dool
Status:Open

Although urban gardening has the potential to contribute to food security, sustainable urban development, health improvement, and community
cohesion, such projects are notyetwidelyimplementedin China. To betterunderstand howto engage more people in communitygardening in
China and howto overcome existing obstacles, this projectconducts a surveyand interviews with people involvedin such projects in Kunshan
city. The overarching research questionis: “Whatmotivates individuals in China to participate in community gardening projects, whatobstacles
dotheyface,andhowcancities bettersupportthese projects?”




Title:The Solar Systemis a Mountain: AChinese Monk’s Vision ofthe Cosmos
Faculty Mentor: BenVanOvermeire
Status:Filled

This projectexamines the modem Chinese Buddhistmonk Taixu’s (1890-1947)distinctive vision of the cosmos, focusing on his attemptto
reconcile traditional Buddhistcosmologywith moderm astronomy. While Taixu is widely studied as a reformerof Chinese Buddhismand a thinker
engagedwithscience and Western political philosophy, scholars have rarelyexamined howthese influences shaped his understanding of outer
space. Centraltothis projectis Taixu’s claimthatthe traditional Buddhist “world mountain” should be understood as oursolarsystem—a move
thatpreserves Buddhistcosmologyratherthan abandoning itin the face of modern science. Building on groundwork completed lastsummer, this
research centers onreading, translating, and analyzing keycosmological passages fromTaixu’s under-studied essay Essay on the True Nature of
Reality, which has neverbeentranslatedinto English. The projectwillresultin a collaborativelyauthored, peer-reviewed journal article.

Title:Novel Optoelectronic Materials Design and Fabrication for High-Performance Heat Harvesting
Faculty Mentor: Xiawa Wang
Status:Open

This SRS projectexplores high-performance heatharvesting using advanced optoelectronic thermophotovoltaic (TPV) concepts. Students will
work on designing andtesting averticaljunction module (VMJ)integrated with fluidic cooling (cold plates ormicrochannel-based cooling blocks)
toimprove powerdensity, reduce thermalaccumulation, and enhance operational stability underhigh heatflux. The projectcombines module
fabrication/assembly, thermal-fluidic co-design, and electrical performance evaluation (I-V curves, output power, stability). Outcomes include a
fullexperimental datasetand a technical report/ paper, supporting future publications/patentfilings.

Eligibility/Requirements: Engineering/physics/materials background preferred. Skills in MATLAB/ Python, basic electronics measurement,
and/orCOMSOL/ANSYS simulation are highlydesirable. Students should be motivated forhands-on experimental work with
pumps/sensors/thermaltesting setups.

Title: Spin-Regulated Oxygen Evolution Catalysis for Accelerated Water Splitting and Green Hydrogen Production
Faculty Mentor: Xiawa Wang
Status:Open

This SRS projectfocuses ondeveloping high-performance oxygen evolution reaction (OER)electrocatalysts to enable fasterand more energy-
efficientwatersplitting forgreen hydrogen production. Unlike conventional catalystoptimization (e.g., surface area engineering ornoble-metal
loading), this projectexplores magnetism/spin-regulated catalysis, where magnetic ordering and spin polarization caninfluence charge transfer,
adsorption energetics, and reaction kinetics in multi-step OER. Students will synthesize transition-metal oxide catalysts with tunable magnetic
properties and evaluate performance with and withoutexternal magnetic fields. Keymeasurements include LSV, EIS, chronoamperometry, and
ECSA, supported by materials characterization (SEM/TEM/EDS; XRD/XPS if available) and/orab-initio calculations (VASP/Quantum Espresso).
Eligibility/Requirements: Material physics/chemistrybackground preferred.

Title: Ethics of Alin Global Health and the Biosciences

Faculty Mentor: Daniel Weissglass

Status:Open

This projectaims to explore a clusterofvital, relatedissues inglobal health ethics and bioethics surrounding the use of artificialintelligence to
improve health and drive basic researchinthe biosciences. There are no strict prerequisites orrequirements, butprioritywill be given to students
who:

(1)Have arelated major(e.g., global health, economics, ethics and leadership, etc.)

(2)Have completed a course in Global Health Ethics orBioethics

(3)Have demonstrated skills in applied ethicalanalysis

(4)Have otherrelated course work.

Title:Learning to Solve Large Combinatorial Optimization Problems

Faculty Mentor: PaulWeng

Status: Open

Solving combinatorial optimization problems (e.g., Traveling Salesman Problem)is importantbecause those problems are ubiquitous (e.g.,
bioinformatics, logistics). Since theyare often NP-hard, a more practicaland achievable goalis to learn to quickly generate good solutions for
these problems. This projectaims atdeveloping novel deep reinforcementleaming-based solvers, whichcanscaletolarge instances ofthese
combinatorial optimization problems.

Eligibilityrequirements: computerscience ordata science major, excellentprogramming skills, strong capabilityand motivation to learn and self-
studythe necessarybackground knowledge inmachine learning.




Title: EmotionalJourneys and Identity Shifts: Student Teachers’ Voluntary EnglishTeaching in Xinjiang or Tibet
Faculty Mentor: Zhenjie Weng
Status:Filled

Led byDr.Zhenjie Weng fromLCC, this research projectexplores studentteachers’ emotional journeys and professionalidentity shifts during
semester-long Englishvolunteering teaching in Xinjiang orTibetK-12 schools. The research intends to recruitone DKU college studentto help
collectrelevantliterature, monthlyreflections, mid-semesterinterviews, and classroomartifacts; additionally, the studentwill be responsible for
securelyorganizing electronic data, assisting with transcription, and contributing to qualitative analysis. Youwill gain hands-on experiencein
educationresearch, cultural diversitystudies, and ethical data management.

Eligibility:

*DKU college students (sophomore orjunior; above 18 years old)

eInterestin language education, teacherdevelopment, orcultural diversity

eStrong organizational & communication skills

*Proficiencyin data management

*Basic qualitative analysis awareness (preferred, notrequired)

*Commitmentto data confidentiality

Title: Rural Queer Health: Ethnographic Research on HIVPrevention and Aging in Yunnan, China
Faculty Mentor: AndrewWortham
Status:Open

Despite majoradvances in HIV preventionin China, infection rates continue to rise among oldermenwho have sexwith men (MSMs). This
summer, ourteamwill conductethnographic fieldwork in rural Yunnan Province examining how community-based organizations provide HIV
preventionto olderMSMs. We will work closelywith local queercommunities to documenthowHIV preventionis adapted to address social
stigma, limited access to prevention medications, and the embodied experience of aging and sexuality. The projectaims to produce publishable
researchthatexpands understanding of HIV prevention beyond urban centers and highlights the importance of grassroots health interventions in
contemporary China. Students will be trainedin ethnographic research methods and contribute directlyto an ongoing, multi-yearresearch
program, with preference given to those able to work long-termand speak southwestChinese dialects.

Title: Labor Regulation, Gig-Work Incentives,and Consumer Experience: Evidence fromProposition 22 and CaliforniaTNC Data
Faculty Mentor: QianWu
Status:Open

The rapid expansion of the gig economyhas raised fundamental questions abouthowlaborclassification affects workerwelfare, consumer
experience, andoverallsocialsurplus. In California, Proposition 22 (passed in November2020) created a unique laborregime by exempting Uber
and Lyftdrivers fromemployee classification, introducing a new compensation formula, and substantially lowering laborcosts forplatforms.
This projectleverages detailed regulatorymicrodata to study howa majorlaborpolicy shock, which effectively “pushed drivers furtherawayfrom
employee status”, changed the behaviorofdrivers and the experience of consumers. This questionis central to ongoing debates on whethergig
workers should be treated as employees and whatthe welfare implications of such policies are.

Eligible students should have taken atleastone programming course and can programin one of the following languages: R, STATA, Python. All
majors are welcome.

Title: Bridging the Evidence Gap: AComparative Quantitative Analysis of Global Health Disparities Betweenthe Younger-Old (65-79)and
Older-Old (80+)

Faculty Mentor: Lijing Yan

Status:Open

As the global population ages, the "older-old" (80+) are becoming the fastest-growing demographic, yettheirhealth profiles remain under-
researched compared to the "younger-old" (65-79). This projectutilizes large-scale longitudinal cohortdata (e.g., CLHLS, CHARLS)to quantify
disparities indisease patterns and epidemiologicaltrends between these groups, contributing to evidence-based geriatric public health. Ideal
candidates are students majoring in Global Health, Data Science, orrelatedfields with a basic understanding of epidemiology. Proficiencyin Ror
Stata fordata cleaning and regression modeling is highly preferred, as students will be deeplyinvolved in secondarydata analysis and manuscript
preparation forpeer-reviewed publication.

Title: Comparative Analysis of Environmental Sustainability in Radiation Oncology: ACross-Institutional Study between U.S. and Chinese
Hospitals

Faculty Mentor: YanranYang

Status:Open

Healthcare contributes to greenhouse gas emissions, yetdepartment-level energyfootprints are rarelymeasured—especiallyin energy-intensive
specialties such as radiation oncology. This projectwill develop and pilotan energy-and equipment-focused evaluation matrixforradiation
oncologydepartments in China and the United States. Two DKU undergraduates will: (1) synthesize literature to define indicators (e.g., dutycycles,
idle-load share, energy pertreatment); (2) build a data dictionaryand scoring framework; and (3) pilot-testthe matrixwith simulated data and/or
available operationalinformation from Kunshan hospitals, producing preliminaryanalyses andvisualizations. Students willgain experience in
literature review, applied sustainabilityresearch, and research communication. Majors/interests in Environmental Science, Computational and
Design, Global Health, orrelated fields are welcome; basic Excel/R/Python preferred.




Title: Uncertainty-Guided Abdominal Segmentation: Anatomy-Variation Simulation, Benchmarking, and Clinician-Oriented Visualization
Faculty Mentor:ZhenyuYang
Status: Open

Accurate abdominal organ segmentationis essential formedicalimaging workflows, buttoday's auto segmentation algorithm can produce
convincing-looking results thatare wrong in subtle ways. This projectwill build an easy-to-use "uncertaintymap" thatvisuallyflags where an auto-
segmentationis mostlikelyunreliable, sousers canfocus checking and correction ona small numberofkeyregions. Using only public
abdominal CTdatasets, we will clean and standardize the data, create realistic anatomicalvariations, and measure how consistently different
models make the same prediction—turning disagreementinto an uncertainty heatmap. Undergraduate researchers will be full collaborators and
willlead majorparts of the work, including datasetcuration, running large-scale experiments, and building clearvisualization tools.
Recommended majors: CS, Data Science, Mathematics, Skills: Python required; basic machine learning helpful butnotrequired.

Title:Howa Cell’s “Recycling Center” Helps ControlInflammation: AStudent-Collaborative Study of TLR4 Immune Signaling
Faculty Mentor:Jianbo Yue
Status:Open

We are recruiting studentresearchers fora projectinvestigating howa cell’s “recycling center” (lysosome) helps controlinflammation. Immune
cells use thereceptorTLR4to sense bacterial signals (LPS)and triggerdefense responses, but TLR4 produces differentoutputs depending on
whetheritsignals atthe cell surface orafterbeing internalized into endosomes. This projecttests whethera lysosomal calciumsignaling module
(LAMTOR1-NAADP-TPC2)regulates TLR4 trafficking and interferon-related signaling, shaping inflammatory outcomes. Students will gain hands-
on experience with macrophage culture,immune stimulation, qPCR/ELISAorWestern blotting, and/ormicroscopy-based trafficking assays, with
opportunities forconference presentation and publication contribution. Eligibility: majors in biologyrelated fields preferred; coursework in cell
biologyand/ormolecularbiologyrecommended; basic lab skills required; priorexperience with qPCR, immunoblotting, orfluorescence imaging i

Title: Digitallnnovation and MechanismDesign for the GlobalNomad Economy
Faculty Mentor: LuyaoZhang
Status:Open

The World Economic Forumidentifies digital mobilityas transforming global labormarkets while exposing regulatorygaps in taxation, housing,
andinfrastructure, especiallyinemerging economies. This projectaddresses these challenges using mechanismdesign, a Nobel Prize-winning
framework fordesigning institutions understrategic behaviorand limited information. However, existing theoryassumes fixed populations and
jurisdictions, making itpoorly suited forhighly mobile, globally distributed workers. This research advances the field byintegrating economic
modeling with computational tools and data-driven policy simulations thatexplicitlyaccountformobilityand cross-jurisdictionalincentives.
Students will participate as research collaborators on data construction, visualization, causal analysis, and computational simulations,
contributing to open and reproducible research outputs. Opento students in economics, data science, computerscience, and digital media.

Title: Mission Possible: Interfaces for catalytic, electronic, and biomedical applications
Faculty Mentor:TanZhang
Status:Open

Interfaces are athinboundarythatseparates two phases. Theyexisteverywhere in ourworld. Guess what, yourfingers mustbe touching a solid-air
interface while reading this paragraph. Do you knowthatinterfaces can change the behaviorof molecules completely? Liquid watercan behave
likeiceifitmigrates toaninterface, and a stable molecule can be reactive byrelocating to aninterface. Byengineering aninterface, we can make
manyimpossible missions possible (like whatTom Cruise didin Mission: Impossible). Inthis project, youwill create differentinterfaces and
explore theirapplications in catalysis, nanomaterials, and biomedical applications. The minimumcourse requirementis CHEM 110, and the
majorin Materials Science orEnvironmental Science -Chemistrytrack is preferred.

Title: Carrier recombination channels and dynamics in GaAs/AlGaAs quantumwells
Faculty Mentor: Changcheng Zheng
Status:Filled

Howdo electrons and holes recombine in GaAs/AlGaAs quantumwells? Using photoluminescence (PL)and Raman s pectros copy, two
undergraduate researchers will map radiative vs non-radiative recombination pathways, excitonic features, and phonon-assisted processes as
functions of temperature and excitation power. Raman will identifyphonon modes/strain/composition and carrie-phonon coupling; PL will
quantifyemission energies, linewidths, andintensitytrends. Students work as ateam (lead/assistalternately), analyze data in Python/OriginLab,
and produce afinalreportand postersuitable forDKU Signature Work and/orconference submission. Eligibility: complete oraboutto complete
PHYS 201 (orequivalent); comfortwith basic programming/data analysis and lab work; careful experimental note-keeping.

Title: Defect induced photoluminescence (PL)in 3C-SiC andits impact onthe Raman peaks
Faculty Mentor: Changcheng Zheng
Status:Filled

We seek 2 undergraduates fora 9-week summerprojecton defect-induced photoluminescence (PL)in 3C-SiC and how lattice strain/disorder
alters the polarization dependence of PL and Raman peaks. Afterliterature review and training on PL/Raman systems, polarization optics, and
temperature control, students will acquire matched temperature-dependent PL and polarization-resolved Raman spectra and analyze peak
positions/linewidths and polarization contrastto correlate optical signatures with lattice perturbations. StudentAleads PL; StudentBleads
Raman; both assist, cross-train, and co-authorafinal report. Students should have taken orbe aboutto take PHYS 201 orequivalent.




Title: Opticalsimulationfor assessing the causes of myopiainthe humaneye
Faculty Mentor: Changcheng Zheng
Status:Filled

This projectexplores the optical consequences of eye shape remodeling to betterunderstand the causes of myopia. Using optical simulation
software (Zemax/ COMSOL), the studentwill model differentgeometric growth paths ofthe eyeball—such as axial elongation and posteriorscleral
deformation—and analyze theireffects onimage qualityand aberration structure. This research aims to testwhetheraxial length aloneis
sufficientto describe myopic progression. The projectis simulation-based, butwork needs to be done on campus foraccessing the software and
intime discussion. Students should have taken PHYS 122 orequivalent.

Title: ATop-Down Approach for Detecting Unaccounted Urban Ethane Emissions from Oiland Natural Gas Activities inChina Using
HyperspectralSatellite Observations and Physics-Informed Neural Networks

Faculty Mentor:TongshuZheng

Status:Open

This projectquantifies unaccounted urban ethane emissions fromoil and natural gas activities in China using satellite observations and
machine leaming. Ethaneis animportantcontributorto airpollution and a keytracerof natural gas leaks.Students will develop a novel ethane
retrieval method thatcombines hyperspectral satellite data with physics-informed neural networks to map ethane overmajorChinese cities. By
comparing satellite-retrieved (“top-down”) estimates with official emissions inventories (“bottom-up”), the projectwill reveal underestimated
emissions and assess the effectiveness ofrecentenergypolicies in China. Students will run atmospheric chemistryand physics models (UNL-
VRTM and GEOS-Chem), train neural networks in PyTorch, and work on DKU Compute Cluster. Opento computerscience, math, data science,
physics, environmental science majors. CS101 and CS201 required; ENVIR101(2) recommended. Priorexperience with remote sensing ordeep
leaming is desirable.

Title: Cognitive Basis of Self-CategorizationinAutistic and Typically Developing Children
Faculty Mentor: WenZhou
Status: Open

Autism Spectrum Disorder (ASD)is a neurodevelopmental condition characterized by differences in social communication andinteraction.
Although many children with ASD attend mainstreamschools to promote inclusion, theyoften experience persistent peerdifficulties. Prior
researchinadults highlights the tendencyto representoneselfas a group memberas a keymechanismsupporting socialinteraction. Emerging
evidence suggests thatautistic traits are associated with reduced self-categorization, potentiallydue to weak central coherence (WCC), a
coghnitive style favoring local overglobal processing. However, empirical tests of this accountin children, particularlythose with a clinical ASD
diagnosis, remainscarce. The presentprojectexamines the relationship between WCC and self-categorization in autistic children comparedto
TD peers. Students need to take PSYCH203 and 205 before joining this project.

Title:Therole of status inthe development of dehumanization
Faculty Mentor: WenZhou
Status:Open

Dehumanizationis a powerful predictorofintergroup aggression. Recentwork indicates thatdehumanization and its link to harmfulintentemerge
earlyin childhood. However, how children come to see othergroups as less humanremains unclear. Acentralinsightfromadultresearchis that
dehumanizationis builtupon a desire to maintain socialdominance, functioning as a psychological mechanismthatlegitimizes inequality by
portraying lower-status groups as less fullyhuman and therefore less morallydeserving. While children demonstrate sensitivityto inequality from
ayoung age and use status information to guide theirsocial evaluations, itremains unknown whetherhierarchy-related beliefs similarly drive
dehumanizationin children. The presentprojectthus aims to investigate whetherperceived inequalityand dominance beliefs shape children’s
tendencyto dehumanize and theirengagementwith intergroup harm. Students mustcomplete PSYCH203 and 204 priorto join the research.

Title: Assessing the Cognitive and Pedagogicallmpacts of Short-FormVideo
Faculty Mentor:YisuZhou
Status:Open

This projectconducts a systematic literature review on the relationship between students’ attention behaviors and learning strategies resulting
fromshort-formvideo (SFV)consumption (e.g., TikTok, Instagram Reels). The researcherwill synthesize qualitative and quantitative empirical
studies covering diverse topics, ranging from “Tik Tok self-control failure” and “academic-media multitasking” to the potential of SFVs as
“microleaming tools.” This projectserves as preparation forstudents conducting “Signature Works”in educational psychology, sociology, media
studies, ordigital literacy. Beyond peer-reviewed articles, the studentwill engage with foundational texts to build a robustunderstanding of
pedagogyandthe science oflearning.




Title: Book Project: Future ofthe Workers: NewVillage Movement and the Building ofthe Chinese nation, 1919-1936
Faculty Mentor: QianZhu
Status:Filled

This researchinitiative investigates the history of grassroots community-building and state-sponsored public housing formigrantworkers and the
urban poorduring the Republican erain China. The projectseeks to map the developmentand impactofthese social and spatialinterventions
through archivalanalysis and digital humanities methods.

ResearchResponsibilities:

Selected studentresearchers will contribute to the following core tasks:

*Conducting targeted online archivalresearch to identifyand gatherrelevant primarysources.

*Processing primarymaterials through translation (Chinese to English)and systematic documentation.

*Creating clearsummaries and performing categorical organization of materials byyearand city.

*Assisting inthe developmentofinteractive digital maps tovisualize communityand housing projectlocations and data.

Qualifications:

Applicants mustbe currently enrolled majors in eitherGlobal China Studies orSocietyand Culture. Additionally, candid

Title: Geometric-Aware Representation Learning for Neural Manifolds
Faculty Mentor: DongmianZou
Status: Open

This projectstudies neural manifolds using representation learing methods thatpreserve theirgeometryand shape, ratherthanrelying on linear
projections such as dPCA. Neural activityis treated as a structured objectwhere distances, neighborhoods, and global organization carry
importantinformation. The studentwill explore geometry-based methods thatcompare manifolds through theirinternal distance pattemns (e.g.,
Gromov-Wasserstein distances)and shape-based methods thatdescribe the overall structure of the data using topological summaries. These
geometric andtopological features will be usedfortasks such as visualization of neural manifolds and understand how brain works through
neural manifolds. The projectframes neural manifolds as rich data objects and applies modem machine leaming tools to learn representations.
Students are expected to have working knowledge in machine learning and aninterestin this topic.

Title: NeuralNetworks Inspired by Harmonic Transformations on Curved Spaces
Faculty Mentor: DongmianZou
Status:Open

This projectuses harmonic transformations as the foundation fordesigning neural networks. Instead of viewing geometryas a constraintfor
embedded data, ittreats data as signals defined directlyon curved spaces. Infact, classical convolutional neural networks are closelyrelated to
harmonic transforms such as the Fourierand wavelettransforms. Building on this connection, the projectexplores howideas from Fourierand
waveletanalysis can guide the design of neural layers on manifolds, including hyperbolic space and the space of symmetric positive definite
(SPD)matrices. The emphasis is noton embedding data into curved spaces, buton leaming and processing functions defined onthese spaces.
This perspective shows hownewneural architectures can be systematically derived from geometric principles and harmonic analysis. Students
are expected to have working knowledge in machine leaming and interested in this topic.




