PRINCETON UNIVERSITY CHEMISTRY DEPARTMENT

PRINCETON UNIVERSITY CHEMISTRY DEPARTMENT IS RENOWNED FOR ITS CUTTING-EDGE RESEARCH, DISTINGUISHED FACULTY, AND
COMPREHENSIVE ACADEMIC PROGRAMS. AS ONE OF THE LEADING CHEMISTRY DEPARTMENTS IN THE WORLD, IT OFFERS STUDENTS
AND RESEARCHERS A DYNAMIC ENVIRONMENT FOR SCIENTIFIC DISCOVERY AND INNOVATION. THE DEPARTMENT’S COMMITMENT TO
EXCELLENCE IS REFLECTED IN ITS STATE-OF-THE-ART LABORATORIES, INTERDISCIPLINARY COLLABORATIONS, AND EXTENSIVE
COURSE OFFERINGS. THIS ARTICLE EXPLORES THE VARIOUS FACETS OF THE PRINCETON UNIVERSITY CHEMISTRY DEPARTMENT,
INCLUDING ITS ACADEMIC PROGRAMS, RESEARCH INITIATIVES, FACULTY EXPERTISE, FACILITIES, AND STUDENT OPPORTUNITIES.
W/HETHER PROSPECTIVE STUDENTS, RESEARCHERS, OR ACADEMIC COLLABORATORS, UNDERSTANDING THE STRUCTURE AND
STRENGTHS OF THIS DEPARTMENT PROVIDES VALUABLE INSIGHT INTO ITS PIVOTAL ROLE IN ADVANCING CHEMICAL SCIENCES. THE
FOLLOWING SECTIONS PROVIDE A DETAILED OVERVIEW OF THE DEPARTMENT’S KEY ASPECTS.

AcADEMIC ProGRAMS AND CURRICULUM

RESEARCH AREAS AND INITIATIVES

e FACULTY AND LEADERSHIP

® FACILITIES AND RESOURCES

STUDENT OPPORTUNITIES AND COMMUNITY

AcADEMIC PROGRAMS AND CURRICULUM

UNDERGRADUATE PROGRAM

THE PRINCETON UNIVERSITY CHEMISTRY DEPARTMENT OFFERS A RIGOROUS UNDERGRADUATE PROGRAM DESIGNED TO PROVIDE A
STRONG FOUNDATION IN CHEMICAL PRINCIPLES WHILE ENCOURAGING EXPLORATION ACROSS SUB-DISCIPLINES. STUDENTS ENGAGE
IN A COMPREHENSIVE CURRICULUM THAT COVERS ORGANIC, INORGANIC, PHYSICAL, AND ANALYTICAL CHEMISTRY. THE PROGRAM
EMPHASIZES CRITICAL THINKING, LABORATORY SKILLS, AND THEORETICAL UNDERSTANDING, PREPARING STUDENTS FOR GRADUATE
STUDIES OR CAREERS IN INDUSTRY AND ACADEMIA. HANDS-ON RESEARCH OPPORTUNITIES AND SEMINARS COMPLEMENT
CLASSROOM LEARNING TO FOSTER A HOLISTIC EDUCATIONAL EXPERIENCE.

GRADUATE PROGRAM

THE GRADUATE PROGRAM IN THE PRINCETON UNIVERSITY CHEMISTRY DEPARTMENT IS HIGHLY COMPETITIVE AND RESEARCH-
FOCUSED. |T PREPARES PH.D. CANDIDATES TO BECOME LEADERS IN CHEMICAL RESEARCH THROUGH PERSONALIZED MENTORSHIP AND
INTERDISCIPLINARY COLLABORATION. GRADUATE STUDENTS WORK CLOSELY WITH FACULTY ADVISORS ON PIONEERING
PROJECTS, GAINING EXPERTISE IN BOTH EXPERIMENTAL AND COMPUTATIONAL CHEMISTRY. THE CURRICULUM INCLUDES CORE
COURSES, ELECTIVES, AND TEACHING RESPONSIBILITIES, ENSURING COMPREHENSIVE PROFESSIONAL DEVELOPMENT.

INTERDISCIPLINARY COURSES

RECOGNIZING THE INTERCONNECTED NATURE OF MODERN SCIENCE, THE DEPARTMENT OFFERS INTERDISCIPLINARY COURSES THAT
BRIDGE CHEMISTRY WITH FIELDS SUCH AS PHYSICS, BIOLOGY, ENGINEERING, AND ENVIRONMENTAL SCIENCE. THESE COURSES ENABLE
STUDENTS TO APPLY CHEMICAL KNOWLEDGE TO SOLVE COMPLEX PROBLEMS IN AREAS LIKE MATERIALS SCIENCE, CHEMICAL
BIOLOGY, AND SUSTAINABLE ENERGY, REFLECTING THE DEPARTMENT’S COMMITMENT TO INNOVATION AND RELEVANCE.



ReESEARCH AREAS AND INITIATIVES

CuUTTING-EDGE RESEARCH FIELDS

THE PRINCETON UNIVERSITY CHEMISTRY DEPARTMENT IS AT THE FOREFRONT OF RESEARCH IN MULTIPLE AREAS OF CHEMISTRY.
KEY FIELDS INCLUDE CHEMICAL BIOLOGY, CATALYSIS, MATERIALS CHEMISTRY, THEORETICAL AND COMPUTATIONAL CHEMISTRY
AND NANOSCIENCE. FACULTY AND STUDENTS ENGAGE IN PROJECTS THAT EXPLORE MOLECULAR MECHANISMS, DEVELOP NOVEL
CATALYSTS, DESIGN ADVANCED MATERIALS, AND APPLY THEORETICAL MODELS TO UNDERSTAND CHEMICAL PHENOMENA. THiS
DIVERSITY OF RESEARCH FOSTERS A VIBRANT INTELLECTUAL ENVIRONMENT.

’

COLLABORATIVE RESEARCH INITIATIVES

COLLABORATION IS A HALLMARK OF THE DEPARTMENT’S RESEARCH PHILOSOPHY. THE CHEMISTRY DEPARTMENT ACTIVELY
PARTNERS WITH OTHER DEPARTMENTS AND RESEARCH CENTERS W/ITHIN PRINCETON UNIVERSITY, AS WELL AS WITH EXTERNAL
INSTITUTIONS. THESE COLLABORATIONS PROMOTE INTERDISCIPLINARY PROJECTS THAT ADDRESS GLOBAL CHALLENGES SUCH AS
RENEW ABLE ENERGY, HEALTH SCIENCES, AND ENVIRONMENTAL SUSTAINABILITY. THE DEPARTMENT SUPPORTS JOINT RESEARCH
PROGRAMS, WORKSHOPS, AND SYMPOSIA TO FACILITATE KNOWLEDGE EXCHANGE.

ReseArRCH FUNDING AND GRANTS

THE DEPARTMENT SECURES SUBSTANTIAL FUNDING FROM FEDERAL AGENCIES, PRIVATE FOUNDATIONS, AND INDUSTRY PARTNERS
TO SUPPORT ITS RESEARCH ACTIVITIES. GRANTS ENABLE THE ACQUISITION OF ADVANCED INSTRUMENTATION, THE HIRING OF
RESEARCH PERSONNEL, AND THE EXECUTION OF AMBITIOUS SCIENTIFIC PROJECTS. THIS FINANCIAL SUPPORT UNDERSCORES THE
DEPARTMENT’S EXCELLENCE AND THE SOCIETAL RELEVANCE OF ITS RESEARCH ENDEAVORS.

FACULTY AND LEADERSHIP

DisTINGUISHED FACULTY MEMBERS

THe PRINCETON UNIVERSITY CHEMISTRY DEPARTMENT BOASTS A FACULTY COMPOSED OF INTERNATIONALLY RECOGNIZED
SCHOLARS AND AWARD-WINNING SCIENTISTS. FACULTY MEMBERS BRING DIVERSE EXPERTISE ACROSS ALL BRANCHES OF
CHEMISTRY, CONTRIBUTING TO A RICH ACADEMIC AND RESEARCH ENVIRONMENT. MANY FACULTY HAVE RECEIVED PRESTIGIOUS
HONORS SUCH AS THE NATIONAL MEDAL OF SCIENCE, GUGGENHEIM FELLO\X/SHIPS, AND MEMBERSHIPS IN ACADEMIES OF SCIENCES,
REFLECTING THEIR LEADERSHIP IN THE FIELD.

DepARTMENT LEADERSHIP AND GOVERNANCE

THE DEPARTMENT IS GUIDED BY A LEADERSHIP TEAM THAT INCLUDES THE DEPARTMENT CHAIR, ASSOCIATE CHAIRS, AND
ADMINISTRATIVE STAFF. THIS TEAM IS RESPONSIBLE FOR STRATEGIC PLANNING, ACADEMIC AFFAIRS, FACULTY RECRUITMENT, AND
FOSTERING AN INCLUSIVE SCHOLARLY COMMUNITY. THE LEADERSHIP ENSURES THAT THE DEPARTMENT MAINTAINS ITS HIGH
STANDARDS OF TEACHING, RESEARCH, AND SERVICE TO THE BROADER SCIENTIFIC COMMUNITY.

VISITING SCHOLARS AND LECTURERS

T O ENRICH THE ACADEMIC EXPERIENCE, THE DEPARTMENT REGULARLY HOSTS VISITING SCHOLARS AND DISTINGUISHED LECTURERS
FROM AROUND THE WORLD. THESE ENGAGEMENTS PROVIDE STUDENTS AND FACULTY WITH EXPOSURE TO DIVERSE PERSPECTIVES
AND THE LATEST SCIENTIFIC DEVELOPMENTS. VISITING SCIENTISTS OFTEN COLLABORATE ON RESEARCH PROJECTS AND DELIVER



SEMINARS THAT STIMULATE INTELLECTUAL EXCHANGE.

FACILITIES AND RESOURCES

STATE-OF-THE-ART LABORATORIES

THE PRINCETON UNIVERSITY CHEMISTRY DEPARTMENT IS EQUIPPED WITH MODERN LABORATORIES TAILORED TO THE NEEDS OF
VARIOUS RESEARCH SPECIALTIES. FACILITIES INCLUDE SYNTHETIC CHEMISTRY LABS, SPECTROSCOPY SUITES, MICROSCOPY
CENTERS, AND COMPUTATIONAL CLUSTERS. THESE RESOURCES ENABLE CUTTING-EDGE EXPERIMENTATION AND ANALYSIS,
SUPPORTING BOTH FUNDAMENTAL STUDIES AND APPLIED RESEARCH.

INSTRUMENTATION AND TECHNOLOGY

THE DEPARTMENT BOASTS ADVANCED INSTRUMENTATION SUCH AS NUCLEAR MAGNETIC RESONANCE (NMR) SPECTROMETERS, X-
RAY CRYSTALLOGRAPHY EQUIPMENT, MASS SPECTROMETERS, AND ELECTRON MICROSCOPES. ACCESS TO THESE TECHNOLOGIES
ALLOWS RESEARCHERS TO CHARACTERIZE MOLECULAR STRUCTURES, INVESTIGATE REACTION MECHANISMS, AND DEVELOP NEW
MATERIALS WITH PRECISION AND ACCURACY.

LisrRARY AND COMPUTATIONAL RESOURCES

IN ADDITION TO PHYSICAL FACILITIES, THE DEPARTMENT PROVIDES EXTENSIVE DIGITAL RESOURCES INCLUDING SCIENTIFIC
DATABASES, SOFTWARE FOR MOLECULAR MODELING, AND HIGH-PERFORMANCE COMPUTING CLUSTERS. THESE TOOLS ENHANCE
DATA ANALYSIS AND THEORETICAL SIMULATIONS, INTEGRAL COMPONENTS OF CONTEMPORARY CHEMICAL RESEARCH.

STUDENT OPPORTUNITIES AND COMMUNITY

ReESEARCH AND INTERNSHIP PROGRAMS

STUDENTS AT THE PRINCETON UNIVERSITY CHEMISTRY DEPARTMENT HAVE NUMEROUS OPPORTUNITIES TO ENGAGE IN RESEARCH
FROM EARLY IN THEIR ACADEMIC CAREERS. THE DEPARTMENT OFFERS INTERNSHIPS, SUMMER RESEARCH PROGRAMS, AND
COLLABORATIVE PROJECTS WITH INDUSTRY PARTNERS. THESE EXPERIENCES DEVELOP PRACTICAL SKILLS AND PROFESSIONAL
NET\WORKS ESSENTIAL FOR CAREER ADVANCEMENT.

ACADEMIC AND PROFESSIONAL DEVELOPMENT

THE DEPARTMENT SUPPORTS STUDENT GROW TH THROUGH W ORKSHOPS, SEMINARS, AND MENTORING PROGRAMS FOCUSED ON
ACADEMIC SKILLS, CAREER PLANNING, AND SCIENTIFIC COMMUNICATION. GRADUATE STUDENTS IN PARTICULAR BENEFIT FROM
TEACHING ASSISTANTSHIPS AND LEADERSHIP ROLES THAT PREPARE THEM FOR FUTURE ACADEMIC AND INDUSTRIAL POSITIONS.

STUDENT ORGANIZATIONS AND OUTREACH

A VIBRANT COMMUNITY OF STUDENT ORGANIZATIONS WITHIN THE CHEMISTRY DEPARTMENT FOSTERS PEER SUPPORT,
NETWORKING, AND OUTREACH ACTIVITIES. THESE GROUPS ORGANIZE SEMINARS, SOCIAL EVENTS, AND SCIENCE EDUCATION
INITIATIVES AIMED AT PROMOTING CHEMISTRY BOTH ON CAMPUS AND IN THE WIDER PUBLIC. PARTICIPATION IN THESE
ORGANIZATIONS ENHANCES THE STUDENT EXPERIENCE AND FOSTERS A COLLABORATIVE CULTURE.



o COMPREHENSIVE UNDERGRADUATE AND GRADUATE CURRICULA
® INNOVATIVE AND INTERDISCIPLINARY RESEARCH PROGRAMS

® RENOWNED FACULTY WITH DIVERSE EXPERTISE

e ADVANCED LABORATORY AND COMPUTATIONAL FACILITIES

® ROBUST STUDENT ENGAGEMENT AND PROFESSIONAL DEVELOPMENT OPPORTUNITIES

FREQUENTLY AskeD QUESTIONS

\W/HAT ARE SOME OF THE RESEARCH STRENGTHS OF THE PRINCETON UNIVERSITY
CHeMISTRY DEPARTMENT?

THE PRINCETON UNIVERSITY CHEMISTRY DEPARTMENT IS KNOWN FOR ITS CUTTING-EDGE RESEARCH IN AREAS SUCH AS CHEMICAL
BIOLOGY, MATERIALS CHEMISTRY, SYNTHETIC CHEMISTRY, AND THEORETICAL CHEMISTRY, OFTEN INTEGRATING INTERDISCIPLINARY
APPROACHES.

\XW/HO ARE SOME NOTABLE FACULTY MEMBERS IN THE PRINCETON CHEMISTRY
DEPARTMENT?

NOTABLE FACULTY MEMBERS INCLUDE PROFESSOR ROBERT H. GRUBBS, A NOBEL LAUREATE IN CHEMISTRY, AS WELL AS OTHER
DISTINGUISHED PROFESSORS SUCH AS EMILY CARTER AND PAUL A. WENDER, WHO ARE LEADERS IN THEIR RESPECTIVE FIELDS.

\WHAT UNDERGRADUATE PROGRAMS DOES THE PRINCETON CHEMISTRY DEPARTMENT
OFFER?

THE DEPARTMENT OFFERS A BACHELOR OF ARTS (AB) DEGREE IN CHEMISTEY, PROVIDING STUDENTS WITH A STRONG
FOUNDATION IN CHEMICAL PRINCIPLES, LABORATORY SKILLS, AND OPPORTUNITIES FOR RESEARCH AND INDEPENDENT STUDY.

ARE THERE OPPORTUNITIES FOR UNDERGRADUATE RESEARCH IN THE PRINCETON
CHeMISTRY DEPARTMENT?

YES, PRINCETON CHEMISTRY ENCOURAGES UNDERGRADUATE STUDENTS TO ENGAGE IN RESEARCH PROJECTS ALONGSIDE FACULTY,
OFTEN THROUGH PROGRAMS LIKE THE UNDERGRADUATE RESEARCH PROGRAM, INDEPENDENT STUDY, AND SUMMER RESEARCH
INTERNSHIPS.

\WHAT GRADUATE PROGRAMS ARE AVAILABLE IN THE PRINCETON CHEMISTRY
DEPARTMENT?

THE DEPARTMENT OFFERS A PH.D. PROGRAM IN CHEMISTRY THAT EMPHASIZES INTERDISCIPLINARY RESEARCH, CRITICAL THINKING,
AND INNOVATION, PREPARING STUDENTS FOR CAREERS IN ACADEMIA, INDUSTRY, AND GOVERNMENT.

How DoEs PRINCETON CHEMISTRY DEPARTMENT SUPPORT DIVERSITY AND INCLUSION?

THE DEPARTMENT ACTIVELY PROMOTES DIVERSITY AND INCLUSION THROUGH INITIATIVES SUCH AS RECRUITMENT OF
UNDERREPRESENTED GROUPS, MENTORSHIP PROGRAMS, AND COLLABORATION WITH CAMPUS-\WIDE DIVERSITY OFFICES TO CREATE
AN INCLUSIVE ACADEMIC ENVIRONMENT.



ADDITIONAL RESOURCES

1. INTRODUCTION TO QUANTUM CHEMISTRY: PRINCIPLES AND APPLICATIONS

THIS BOOK OFFERS A COMPREHENSIVE INTRODUCTION TO THE FUNDAMENTAL PRINCIPLES OF QUANTUM CHEMISTRY, A KEY FOCUS
AREA WITHIN PRINCETON UNIVERSITY'S CHEMISTRY DEPARTMENT. |T COVERS THE MATHEMATICAL FOUNDATIONS, QUANTUM
MECHANICS APPLICATIONS IN CHEMICAL SYSTEMS, AND COMPUTATIONAL TECHNIQUES. THE TEXT IS DESIGNED FOR BOTH
UNDERGRADUATE AND GRADUATE STUDENTS AIMING TO DEEPEN THEIR UNDERSTANDING OF MOLECULAR STRUCTURE AND
REACTIVITY.

2. ADVANCED ORGANIC SYNTHESIS: STRATEGIES FROM PRINCETON’S CHEMISTRY L ABS

FOCUSING ON MODERN SYNTHETIC METHODS, THIS BOOK COMPILES CUTTING-EDGE RESEARCH AND PRACTICAL STRATEGIES
DEVELOPED BY FACULTY AND RESEARCHERS AT PRINCETON UNIVERSITY. |T INCLUDES DETAILED MECHANISMS, SYNTHETIC
ROUTES, AND CASE STUDIES THAT HIGHLIGHT INNOVATIVE APPROACHES TO COMPLEX MOLECULE CONSTRUCTION. |DEAL FOR
GRADUATE STUDENTS AND PROFESSIONAL CHEMISTS INTERESTED IN ORGANIC SYNTHESIS.

3. PHYSICAL CHEMISTRY: THERMODYNAMICS AND KINETICS IN PRACTICE

THIS TEXT EMPHASIZES THE THERMODYNAMIC AND KINETIC PRINCIPLES ESSENTIAL TO PHYSICAL CHEMISTRY, REFLECTING THE
RIGOROUS CURRICULUM OF PRINCETON’S CHEMISTRY DEPARTMENT. |T PRESENTS REAL-WORLD APPLICATIONS, PROBLEM-SOLVING
TECHNIQUES, AND EXPERIMENTAL DATA TO HELP STUDENTS GRASP DYNAMIC CHEMICAL PROCESSES. THE BOOK SERVES AS A
VALUABLE RESOURCE FOR BOTH CLASSROOM LEARNING AND RESEARCH PREPARATION.

4. CoMPUTATIONAL CHEMISTRY: TECHNIQUES AND APPLICATIONS FROM PRINCETON RESEARCH

DETAILING COMPUTATIONAL METHODS WIDELY USED IN CHEMICAL RESEARCH AT PRINCETON, THIS BOOK EXPLORES MOLECULAR
MODELING, SIMULATIONS, AND QUANTUM CHEMICAL CALCULATIONS. |T BRIDGES THEORETICAL CONCEPTS WITH PRACTICAL
APPLICATIONS, ENABLING READERS TO UTILIZE COMPUTATIONAL TOOLS EFFECTIVELY IN THEIR STUDIES AND RESEARCH PROJECTS.
THE CONTENT IS SUITABLE FOR ADVANCED UNDERGRADUATES AND GRADUATE STUDENTS.

5. BioiINORGANIC CHEMISTRY: THE ROLE OF METALS IN BIOLOGICAL SYSTEMS

THIS BOOK DELVES INTO THE INTERDISCIPLINARY FIELD OF BIOINORGANIC CHEMISTRY, HIGHLIGHTING RESEARCH CONTRIBUTIONS
FROM PRINCETON UNIVERSITY'S FACULTY. T EXAMINES METAL IONS’ INVOLVEMENT IN ENZYMATIC FUNCTIONS, ELECTRON
TRANSFER, AND STRUCTURAL ROLES WITHIN BIOLOGICAL MOLECULES. THE TEXT IS IDEAL FOR STUDENTS INTERESTED IN THE
INTERSECTION OF CHEMISTRY, BIOLOGY, AND MEDICINE.

6. MATERIALS CHEMISTRY: INNOVATIONS FROM PRINCETON’S L ABORATORIES

COVERING THE SYNTHESIS, CHARACTERIZATION, AND APPLICATION OF ADVANCED MATERIALS, THIS BOOK REFLECTS THE
PIONEERING WORK CONDUCTED AT PRINCETON'S CHEMISTRY DEPARTMENT. TOPICS INCLUDE NANOMATERIALS, POLYMERS, AND
CATALYTIC MATERIALS WITH EMPHASIS ON SUSTAINABLE AND FUNCTIONAL DESIGN. RESEARCHERS AND STUDENTS WILL FIND
INSIGHTS INTO THE LATEST TRENDS AND EXPERIMENTAL TECHNIQUES.

7. SpecTrROSCOPIC METHODS IN CHEMICAL ANALYSIS: A PRINCETON PERSPECTIVE

THIS BOOK PROVIDES AN IN-DEPTH EXAMINATION OF SPECTROSCOPIC TECHNIQUES SUCH AS NMR, IR, UV-Vis, AND MASS
SPECTROMETRY, WIDELY EMPLOYED IN PRINCETON’S CHEMICAL RESEARCH. |T EXPLAINS THE THEORETICAL BASIS,
INSTRUMENTATION, AND DATA INTERPRETATION NECESSARY FOR CHEMICAL ANALYSIS. THE TEXT IS DESIGNED TO EQUIP
STUDENTS WITH PRACTICAL SKILLS FOR BOTH ACADEMIC AND INDUSTRIAL SETTINGS.

8. CHEMICAL BioLoGY: MOLECULAR APPROACHES FROM PRINCETON UNIVERSITY

EXPLORING THE MOLECULAR MECHANISMS UNDERLYING BIOLOGICAL PROCESSES, THIS BOOK SHOWCASES INTERDISCIPLINARY
RESEARCH BRIDGING CHEMISTRY AND BIOLOGY AT PRINCETON. T COVERS TOPICS SUCH AS ENZYME MECHANISMS, CHEMICAL
PROBES, AND DRUG DESIGN. THE BOOK IS WELL-SUITED FOR STUDENTS AND RESEARCHERS INTERESTED IN CHEMICAL BIOLOGY AND
MEDICINAL CHEMISTRY.

9. EnvIRONMENTAL CHEMISTRY: CHALLENGES AND SOLUTIONS FROM PRINCETON RESEARCH

ADDRESSING CRITICAL ENVIRONMENTAL ISSUES, THIS BOOK HIGHLIGHTS RESEARCH INITIATIVES FROM PRINCETON’S CHEMISTRY
DEPARTMENT FOCUSED ON POLLUTION, GREEN CHEMISTRY, AND SUSTAINABLE PRACTICES. [T DISCUSSES CHEMICAL PRINCIPLES
APPLIED TO ENVIRONMENTAL MONITORING, REMEDIATION, AND POLICY DEVELOPMENT. THE TEXT IS A VALUABLE RESOURCE FOR
THOSE STUDYING ENVIRONMENTAL SCIENCE AND CHEMISTRY.
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