CU BOULDER PHYSICS PHD

CU BOULDER PHYSICS PHD IS A PRESTIGIOUS DOCTORAL PROGRAM OFFERED BY THE UNIVERSITY oF COLORADO BOULDER,
KNOWN FOR ITS RIGOROUS CURRICULUM, CUTTING-EDGE RESEARCH OPPORTUNITIES, AND ACCOMPLISHED FACULTY. THiS
PROGRAM PREPARES STUDENTS FOR ADVANCED CAREERS IN ACADEMIA, INDUSTRY, AND GOVERNMENT BY PROVIDING A
COMPREHENSIVE EDUCATION IN VARIOUS PHYSICS DISCIPLINES. WITH ACCESS TO STATE-OF-THE-ART LABORATORIES AND
COLLABORATIONS WITH NATIONAL LABORATORIES AND RESEARCH CENTERS, CU BoULDER’s PHYSICS PHD PROGRAM STANDS
OUT AS A LEADER IN SCIENTIFIC INNOVATION. PROSPECTIVE STUDENTS WILL FIND A SUPPORTIVE ACADEMIC ENVIRONMENT THAT
EMPHASIZES BOTH THEORETICAL KNOWLEDGE AND PRACTICAL APPLICATION. THIS ARTICLE WILL EXPLORE THE PROGRAM’S
STRUCTURE, RESEARCH AREAS, ADMISSIONS PROCESS, FUNDING OPPORTUNITIES, AND CAREER PROSPECTS. UNDERST ANDING THESE
ELEMENTS IS ESSENTIAL FOR STUDENTS CONSIDERING APPLYING TO THE CU BOULDER PHYSICS PHD PROGRAM.
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PrROGRAM OVERVIEW

THE CU BOULDER PHYSICS PHD PROGRAM IS DESIGNED TO DEVELOP HIGHLY SKILLED PHYSICISTS CAPABLE OF CONTRIBUTING TO
BOTH FUNDAMENTAL RESEARCH AND PRACTICAL APPLICATIONS. THE CURRICULUM INTEGRATES COURSEWORK, QUALIFYING
EXAMS, AND ORIGINAL RESEARCH LEADING TO A DISSERTATION. STUDENTS TYPICALLY SPEND THE FIRST TWO YEARS COMPLETING
ADVANCED COURSES IN CORE PHYSICS SUBJECTS SUCH AS QUANTUM MECHANICS, STATISTICAL MECHANICS, ELECTROMAGNETISM,
AND CLASSICAL MECHANICS. FOLLOWING SUCCESSFUL COMPLETION OF THESE COURSES AND QUALIFYING EXAMS, STUDENTS
FOCUS ON THEIR RESEARCH PROJECTS UNDER THE GUIDANCE OF FACULTY ADVISORS.

CURRICULUM STRUCTURE

THE PROGRAM’S CURRICULUM BALANCES THEORETICAL FOUNDATIONS WITH EXPERIMENTAL AND COMPUTATIONAL TRAINING.
CORE COURSES PROVIDE A STRONG PHYSICS BACKGROUND, WHILE ELECTIVE COURSES ALLOW SPECIALIZATION IN SPECIFIC
SUBFIELDS. STUDENTS ALSO PARTICIPATE IN SEMINARS AND TEACHING ASSIGNMENTS, ENHANCING THEIR COMMUNICATION AND
PEDAGOGICAL SKILLS.

DURATION AND MILESTONES

THE TYPICAL DURATION FOR COMPLETING THE CU BOULDER PHYSICS PHD IS FIVE TO SIX YEARS. KEY MILESTONES INCLUDE
PASSING THE QUALIFYING EXAM, FORMING A DISSERTATION COMMITTEE, PRESENTING A RESEARCH PROPOSAL, CONDUCTING
ORIGINAL RESEARCH, AND SUCCESSFULLY DEFENDING THE DISSERTATION.



ResSeaARCH AREAS AND FACILITIES

ReseAarRCH AT CU BOULDER’S PHYSICS DEPARTMENT SPANS A WIDE RANGE OF TOPICS, REFLECTING THE DIVERSE INTERESTS AND
EXPERTISE OF ITS FACULTY. THE PROGRAM OFFERS OPPORTUNITIES TO ENGAGE IN CUTTING-EDGE RESEARCH ACROSS BOTH
THEORETICAL AND EXPERIMENTAL PHYSICS.

MaJor ReSeARCH FIELDS

CONDENSED MATTER PHYSICS

ATOMIC, MOLECULAR, AND OPTICAL PHYSICS

HiGH ENERGY AND PARTICLE PHYSICS

e BloPHYSICS

QUANTUM INFORMATION AND COMPUTING

ASTROPHYSICS AND COSMOLOGY

EACH RESEARCH AREA BENEFITS FROM ACCESS TO ADVANCED LABORATORY EQUIPMENT, COMPUTATIONAL RESOURCES, AND
COLLABORATIONS WITH NATIONAL LABORATORIES SUCH AS THE NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY
(NIST) anD THE NATIONAL ReNEw ABLE ENerGY LaBorATORY (NREL).

FAciLITIES AND RESEARCH CENTERS

CU BOULDER HOUSES SEVERAL SPECIALIZED RESEARCH CENTERS THAT SUPPORT THE PHYSICS PHD PROGRAM, INCLUDING THE
JILA INSTITUTE, THE LABORATORY FOR ATMOSPHERIC AND SPACE PHYsIcs (LASP), AND THE CENTER FOR QUANTUM
INFORMATION AND ConTROL (CQUIC). THESE CENTERS PROVIDE UNIQUE RESOURCES AND FOSTER INTERDISCIPLINARY
COLLABORATION.

ADMISSIONS REQUIREMENTS AND PROCESS

ADMISSION TO THE CU BOULDER PHYSICS PHD PROGRAM IS COMPETITIVE AND REQUIRES A STRONG ACADEMIC RECORD, RESEARCH
EXPERIENCE, AND CLEAR MOTIVATION FOR PURSUING ADVANCED STUDY IN PHYSICS.

ACADEMIC PREREQUISITES

APPLICANTS SHOULD POSSESS A BACHELOR’S DEGREE IN PHYSICS OR A CLOSELY RELATED FIELD, DEMONSTRATING PROFICIENCY IN
FUNDAMENTAL PHYSICS AND MATHEMATICS. COURSEWORK IN CLASSICAL MECHANICS, ELECTROMAGNETISM, QUANTUM
MECHANICS, AND STATISTICAL MECHANICS IS TYPICALLY EXPECTED.



APPLICATION COMPONENTS

o OFFICIAL TRANSCRIPTS FROM ALL POST-SECONDARY INSTITUTIONS ATTENDED

GRE GENERAL TEST SCORES (IF REQUIRED, AS POLICIES MAY VARY)

PHYsIcs GRE SUBJECT TEST SCORES (OPTIONAL OR RECOMMENDED)
o LETTERS OF RECOMMENDATION FROM PROFESSORS OR RESEARCH SUPERVISORS

e A STATEMENT OF PURPOSE OUTLINING RESEARCH INTERESTS AND CAREER GOALS

RESUME OR CURRICULUM VITAE HIGHLIGHTING ACADEMIC AND RESEARCH EXPERIENCE

SeLecTION CRITERIA

THE ADMISSIONS COMMITTEE EVALUATES CANDIDATES BASED ON ACADEMIC PREPAREDNESS, RESEARCH POTENTIAL, LETTERS OF
RECOMMENDATION, AND ALIGNMENT OF INTERESTS WITH FACULTY EXPERTISE. INTERVIEWS MAY BE PART OF THE SELECTION
PROCESS FOR SHORTLISTED APPLICANTS.

FUNDING AND FINANCIAL SUPPORT

THE CU BOULDER PHYSICS PHD PROGRAM OFFERS VARIOUS FUNDING OPPORTUNITIES TO SUPPORT STUDENTS THROUGHOUT THEIR
DOCTORAL STUDIES. FINANCIAL AID TYPICALLY COVERS TUITION, FEES, AND A LIVING STIPEND.

ASSISTANTSHIPS AND FELLOWSHIPS

¢ TEACHING ASSISTANTSHIPS (TAS) STUDENTS CONTRIBUTE TO UNDERGRADUATE INSTRUCTION AND RECEIVE A STIPEND
AND TUITION W AIVER.

* RESEARCH ASSISTANTSHIPS (RAS): FUNDED BY FACULTY RESEARCH GRANTS, ALLOWING STUDENTS TO FOCUS ON THEIR
DISSERTATION RESEARCH.

® FELLOWSHIPS: MERIT-BASED AW ARDS PROVIDE ENHANCED STIPENDS AND MAY RELIEVE STUDENTS FROM TEACHING DUTIES.

EXTERNAL FUNDING

STUDENTS ARE ENCOURAGED TO APPLY FOR EXTERNAL FELLOWSHIPS FROM ORGANIZATIONS SUCH AS THE NATIONAL SCIENCE
FounpaTION (NSF) AND DEPARTMENT OF ENERGY (DOE), WHICH OFFER SUBSTANTIAL FINANCIAL SUPPORT AND PRESTIGE.



CAREER OPPORTUNITIES AND ALUMNI SUCCESS

GRADUATES OF THE CU BOULDER PHYSICS PHD PROGRAM HAVE ATTAINED SUCCESSFUL CAREERS IN ACADEMIA, INDUSTRY, AND
GOVERNMENT RESEARCH LABORATORIES. THE PROGRAM’S STRONG EMPHASIS ON RESEARCH EXCELLENCE AND PROFESSIONAL
DEVELOPMENT PREPARES STUDENTS FOR DIVERSE CAREER PATHS.

AcADEMIC CAREERS

MANY ALUMNI SECURE FACULTY POSITIONS AT UNIVERSITIES AND COLLEGES, CONTRIBUTING TO PHYSICS EDUCATION AND
PIONEERING RESEARCH. POSTDOCTORAL FELLOWSHIPS PROVIDE A COMMON PATHWAY FOR FURTHER SPECIALIZATION AND
EXPERIENCE.

INDUSTRY AND GOVERNMENT ROLES

PHysIcs PHD HoLDERS FROM CU BOULDER ARE EMPLOYED IN TECHNOLOGY COMPANIES, NATIONAL LABORATORIES, AND
GOVERNMENT AGENCIES. THEIR SKILLS IN PROBLEM~SOLVING, DATA ANALYSIS, AND ADVANCED INSTRUMENTATION ARE HIGHLY
VALUED IN FIELDS SUCH AS AEROSPACE, RENEW ABLE ENERGY, DEFENSE, AND COMPUTING.

ProFessIONAL DEVELOPMENT AND NET\WORKING

THE DEPARTMENT SUPPORTS CAREER READINESS THROUGH \WORKSHOPS, SEMINARS, AND NETWORKING EVENTS, FOSTERING
CONNECTIONS WITH ALUMNI AND POTENTIAL EMPLOYERS. PARTICIPATION IN CONFERENCES AND COLLABORATIONS FURTHER
ENHANCES CAREER PROSPECTS.

FREQUENTLY ASKeED QUESTIONS

\WHAT ARE THE ADMISSION REQUIREMENTS FOR THE CU BouLber PHYsIcs PHD
PROGRAM?

APPLICANTS MUST HAVE A STRONG BACKGROUND IN PHYSICS OR A RELATED FIELD, TYPICALLY HOLDING A BACHELOR'S OR
MASTER'S DEGREE. THEY NEED TO susMIT GRE scores (IF REQUIRED)I LETTERS OF RECOMMENDATION, A STATEMENT OF
PURPOSE, AND TRANSCRIPTS. RESEARCH EXPERIENCE AND ALIGNMENT WITH FACULTY INTERESTS ARE ALSO IMPORTANT.

\W/HAT RESEARCH AREAS ARE AVAILABLE IN THE CU BouLDER PHYsICS PHD PROGRAM?

CU BOULDER OFFERS DIVERSE RESEARCH AREAS INCLUDING CONDENSED MATTER PHYSICS, ASTROPHYSICS, QUANTUM
INFORMATION SCIENCE, BIOPHYSICS, ATOMIC, MOLECULAR, AND OPTICAL PHYSICS, AND PARTICLE PHYSICS.

Does CU BouLDER PHYsICS PHD PROVIDE FUNDING OPPORTUNITIES?

YES/ MOST PHD STUDENTS RECEIVE FUNDING THROUGH RESEARCH ASSISTANTSHIPS, TEACHING ASSISTANTSHIPS, OR
FELLOWSHIPS THAT COVER TUITION AND PROVIDE A STIPEND FOR LIVING EXPENSES.



How LONG DOES IT TYPICALLY TAKE TO COMPLETE A PHYsIcs PHD AT CU BouLDER?

THE PHD PROGRAM USUALLY TAKES AROUND & TO 6 YEARS TO COMPLETE, DEPENDING ON THE STUDENT’S RESEARCH PROGRESS
AND DISSERTATION REQUIREMENTS.

ARE THERE INTERDISCIPLINARY COLLABORATION OPPORTUNITIES WITHIN THE CU
BouLDber PHYsIcs PHD PROGRAM?

Yes, CU BOULDER ENCOURAGES INTERDISCIPLINARY RESEARCH, AND PHYSICS PHD STUDENTS OFTEN COLLABORATE WITH
DEPARTMENTS LIKE ENGINEERING, COMPUTER SCIENCE, CHEMISTRY, AND APPLIED MATHEMATICS.

WHAT CAREER SUPPORT DOES CU BOULDER OFFER FOR PHYSICS PHD GRADUATES?

CU BOULDER PROVIDES CAREER SERVICES INCLUDING JOB PLACEMENT ASSISTANCE, NETWORKING EVENTS, PROFESSIONAL
DEVELOPMENT WORKSHOPS, AND CONNECTIONS WITH NATIONAL LABORATORIES, INDUSTRY PARTNERS, AND ACADEMIC
INSTITUTIONS.

ADDITIONAL RESOURCES

1. INTRODUCTION TO QUANTUM MECHANICS

THIS BOOK OFFERS A COMPREHENSIVE FOUNDATION IN QUANTUM MECHANICS, ESSENTIAL FOR ANY PHYSICS PHD STUDENT AT CU
BOULDER. IT COVERS FUNDAMENTAL PRINCIPLES, MATHEMATICAL FORMULATIONS, AND APPLICATIONS IN MODERN PHYSICS. THE
TEXT IS KNOWN FOR ITS CLEAR EXPLANATIONS AND NUMEROUS EXAMPLES THAT HELP DEEPEN UNDERSTANDING.

2. CLASSICAL MECHANICS: POINT PARTICLES AND RELATIVITY

A THOROUGH EXPLORATION OF CLASSICAL MECHANICS TAILORED FOR GRADUATE STUDENTS, THIS BOOK BRIDGES THE GAP
BETWEEN NEW TONIAN MECHANICS AND RELATIVISTIC FRAMEWORKS. |T EMPHASIZES PROBLEM-SOLVING STRATEGIES AND
CONCEPTUAL CLARITY, WHICH ARE CRUCIAL FOR ADVANCED RESEARCH IN PHYSICS.

3. STATISTICAL MECHANICS AND THERMODYNAMICS

THIS TEXT DELVES INTO THE PRINCIPLES OF STATISTICAL MECHANICS AND THEIR CONNECTION TO THERMODYNAMICS. |T
PROVIDES DETAILED DERIVATIONS, REAL-WORLD APPLICATIONS, AND INTRODUCES MODERN APPROACHES TO MANY-BODY
SYSTEMS, MAKING IT INVALUABLE FOR CU BOULDER PHYSICS PHD CANDIDATES.

4. FLecTRODYNAMICS: FIELDS AND W AVES

FOCUSED ON ELECTROMAGNETIC THEORY, THIS BOOK COVERS MAXWELL’S EQUATIONS, WAVE PROPAGATION, AND RADIATION.
[T BALANCES THEORETICAL RIGOR WITH PRACTICAL PROBLEM SETS, HELPING STUDENTS DEVELOP A STRONG GRASP OF
ELECTRODYNAMICS RELEVANT TO VARIOUS RESEARCH AREAS.

5. QUANTUM FIELD THEORY FOR GRADUATE STUDENTS
DESIGNED FOR ADVANCED PHYSICS STUDENTS, THIS BOOK INTRODUCES THE CONCEPTS AND TECHNIQUES OF QUANTUM FIELD
THEORY. IT EXPLAINS PARTICLE INTERACTIONS, GAUGE THEORIES, AND THE STANDARD MODEL, PROVIDING A SOLID BASE FOR
RESEARCH IN HIGH-ENERGY PHYSICS AND RELATED FIELDS.

6. COMPUTATIONAL PHYSICS: SIMULATION TECHNIQUES AND APPLICATIONS

THIS BOOK TEACHES NUMERICAL METHODS AND COMPUTATIONAL TECHNIQUES ESSENTIAL FOR SOLVING COMPLEX PHYSICS
PROBLEMS. |T INCLUDES PROGRAMMING EXAMPLES AND CASE STUDIES THAT ALIGN WELL WITH THE COMPUTATIONAL FOCUS OF
MANY CU BOULDER PHYSICS RESEARCH PROJECTS.

7. CONDENSED MATTER PHYSICS: AN INTRODUCTION

COVERING THE FUNDAMENTAL CONCEPTS OF SOLIDS AND LIQUIDS, THIS TEXT EXPLORES ELECTRONIC PROPERTIES, MAGNETISM,
AND SUPERCONDUCTIVITY. |T IS IDEAL FOR STUDENTS INTERESTED IN EXPERIMENT AL AND THEORETICAL CONDENSED MATTER
RESEARCH AT CU BOULDER.

8. GENERAL RELATIVITY AND GRAVITATION
THIS BOOK PROVIDES A DETAILED INTRODUCTION TO EINSTEIN’S THEORY OF GENERAL RELATIVITY, INCLUDING MATHEMATICAL



FOUNDATIONS AND PHYSICAL IMPLICATIONS. |T°S ESSENTIAL FOR STUDENTS WORKING IN GRAVITATIONAL PHYSICS OR
COSMOLOGY, AREAS ACTIVELY RESEARCHED AT CU BoOULDER.

Q. ADVANCED LABORATORY TECHNIQUES IN PHYSICS

FOCUSING ON EXPERIMENTAL METHODS, THIS BOOK DESCRIBES ADVANCED LABORATORY SETUPS, MEASUREMENT TECHNIQUES,
AND DATA ANALYSIS. |IT PREPARES PHD STUDENTS FOR HANDS-ON RESEARCH AND EXPERIMENTATION, COMPLEMENTING
THEORETICAL STUDIES IN THE CU BOULDER PHYSICS PROGRAM.
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