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The UVA Physics Bridge Program

• In 2015, the Department of Physics at the University of 
Virginia instituted the PhysicsBridge program 
– Aimed towards increasing diversity in our graduate program.

• Overview:
– A 2-year post-bacc program 
– Target student cohort:

• Those from backgrounds under-represented in Physics 
• Who have demonstrated exceptional promise as young Physicists, 

either in classroom or in the lab, 
• But who could benefit from additional academic training, research 

experiences, and scientific skill development 
– Students receive a tailored academic curriculum and targeted 

research opportunities to bridge from their undergraduate to 
graduate experience

• Additional training optimizes their chance at success in 
their eventual pursuit of their PhD.
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Motivation

• There is a loss of URM’s into 
advanced physics
– URMs are 16% of Bachelor’s degree 

recipients in Physics
– …but are only 7% of PhD recipients

• One goal of Bridge programs like 
this one is to close this gap

• Another thing to note:
– URMs represent 39% of the college 

age population
– Yet only account for 16% of 

Bachelor’s degrees in Physics

• This is another problem 
– Other initiatives are designed to 

directly increase the URM 
participation rates in Bachelor’s 
degree programs

– Impact of graduate initiatives can 
have a second-order effect on this 
gap as well
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Race and Ethnicities here: African Americans, Hispanic Americans, American Indians,
Alaska Natives, Native Hawaiians, and other Pacific Islanders.

https://www.aps.org/programs/education/statistics/phdpopulation.cfm
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https://www.aps.org/programs/education/statistics/phdpopulation.cfm

Note: black bars sum to >100% due to the effect of multiracial individuals appearing in each bin to which they belong.
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The Origin of UVA Physics Bridge

• UVA PhysicsBridge was originally built off 
the APS Bridge Program (APS-BP) initiative
– Goals:

• Increase the fraction of physics PhDs awarded to 
underrepresented minority students to match the 
fraction of physics Bachelor’s degrees granted to these 
groups  

• Develop, evaluate, and document sustainable model 
bridging experiences that improve the access to and 
culture of graduate education for all students, with 
emphasis on those underrepresented in doctoral 
programs in physics

• Promote and disseminate successful program 
components to the physics community
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https://www.aps.org/programs/minorities/bridge/index.cfm

http://www.apsbridgeprogram.org/about/
https://www.aps.org/programs/minorities/bridge/index.cfm


UVA and APS-BP

• Institutions working with APS-BP have a 
certain status:
– Membership Institutions: 

• These benefit from advisory support aspects of APS-BP
• Laying groundwork for access to APS-BP candidate 

pool 
– Partnership Sites: 

• A master's or doctoral granting institution that has 
received Bridge Program approval and is committed to 
providing transitional support for APS Bridge Fellows 
entering these programs.

• Access to APS-BP candidate pool for admissions into 
program

– Bridge Sites: 
• A master's or doctoral granting institution that has 

devised a program that prepares students to apply and 
be accepted into a physics doctoral program.

• Access to APS-BP candidate pool for admissions into 
program
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UVA Physics Bridge: Beyond Just URMs

• Further in UVA Physics, we have made a dedicated commitment to recruiting and retaining another significantly 
under-represented group in the academy: female Physics students
– The female fraction of degree recipients in PhD programs has improved in the last 15 years, achieving near parity with the female 

fraction of Bachelor’s recipients
– BUT the overall female fraction receiving these degrees (~20%) is woefully deficient when compared to the general population 

(~51% of those attending college).
– Additional female participation in advanced Physics could have a trickle-down effect in increasing female participation in 

Physics generally
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https://www.aip.org/statistics/reports/trends-physics-phds-171819https://www.aps.org/programs/education/statistics/gender-race-eth.cfm

https://www.aip.org/statistics/reports/trends-physics-phds-171819
https://www.aps.org/programs/education/statistics/gender-race-eth.cfm


Logistics of UVA Physics Bridge

• Since the inception of the program, support 
for PhysicsBridge students has come from 
two sources:
– Departmental funds, as available, since 2016.
– The UVA Bridge To Doctorate Fellows program 

(B2D), started in 2020. 
• UVA A&S initiative open to students from all 

programs
• Physics Bridge was a model that UVA used when 

launching this program

• Benefits include:
– Two full years of fellowship support (full tuition, 

fees, health coverage, stipend)
– Individualized academic curriculum
– Guided research opportunities
– Access to PhD Plus - UVA’s intensive graduate 

student professional development program
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https://graduate.as.virginia.edu/bridge-doctorate

https://graduate.as.virginia.edu/bridge-doctorate
https://graduate.as.virginia.edu/bridge-doctorate


Example Curricula

Student A: 
– Taken a large portion of standard undergrad curriculum
– Needs to take 1 or 2 for the first time
– Wants to do theoretical astrophysics and cosmology
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Fall Year 1:
Quantum Mechanics I – PHYS 3650
Statistical Physics – PHYS 3310
PDEs – MATH 4220
Computational Physics I – PHYS 5630

Spring Year 1:  
Quantum Mechanics II – PHYS 3660
Electricity and Magnetism I – PHYS 3420
Intro to General Relativity – PHYS 5240
Mathematics for Physics – MATH 4210

Summer Year 1:
Independent Research – PHYS 7995/9998

Fall Year 2:  
Graduate-level Electricity and Magnetism I - PHYS 7410
Quantum Theory I - PHYS 7610
Mathematical Methods of Physics I - PHYS 5250
Pre-Qual Preparation for Doctoral Research - PHYS 9998

Spring Year 2:  
Statistical Mechanics - PHYS 7210
Electricity and Magnetism II - PHYS 7420
Quantum Theory II - PHYS 7620
Pre-Qual Preparation for Doctoral Research - PHYS 9998

Summer Year 2:
Independent Research – PHYS 9998



Example Curricula
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Student B: 
– Has not yet taken a full complement of undergrad curriculum
– Needs to revise foundational concepts, math background
– Has some research experience, wants to do experimental nuclear

Fall Year 1:
Scientific Computing – PHYS 2660
Widely Applied Physics – PHYS 3110
Intermediate Laboratory I – PHYS 3170
Ordinary Differential Equations – MATH 3250

Spring Year 1:  
Modern Physics – PHYS 2620
Problem Solving in Physics – PHYS 2720
Classical Mechanics – PHYS 3210
Partial Differential Equations – MATH 4220

Summer Year 1:
Independent Research – PHYS 7995/9998

Fall Year 2:  
Electronics Laboratory – PHYS 3150
Quantum Mechanics I – PHYS 3650
Statistical Physics – PHYS 3310
Intro to Nuclear and Particle Physics – PHYS 5720

Spring Year 2:  
Math for Physics – PHYS 3340
Electricity and Magnetism I – PHYS 3420
Quantum Mechanics II – PHYS 3660

Summer Year 2:
Independent Research – PHYS 9998



Timeline and Outcomes

• Started with a pilot phase of the Bridge program:
– June 2015: 

• UVA as APS-BP Member Site status
– Aug 2016: 

• First 2 Physics Bridge students enroll
• One received PhD in September 2022, one still in program

– April 2017: 
• UVA Physics becomes an APS-BP Partner Site

– August 2017: 
• Second 2 Physics Bridge students enroll
• Both still in program

– August 2018: 
• 4 Physics Bridge students enroll
• Each left the program due to academic and/or personal issues 

– Triggered a pause to study our Bridge implementation

• Main focus of 2019-20: 
– Development of Physics Bridge program into a mature part 

of our departmental offerings
• Since 2020, aligned Physics Bridge with UVA B2D 

Fellows program
– August 2020: Enrolled 3 fellows in first B2D cohort
– August 2021: Enrolled 2 B2D fellows
– August 2022: Enrolled 3 B2D fellows

Outcomes: Small statistics so far

• 16 total Physics Bridge students over 7 
academic years
– 5 left the program for academic or personal 

reasons
– 5 are currently taking academic classes
– 1 is on medical leave, returning for MS in Fall
– 3 are in PhD program with target degree dates in 

2024-26
– 1 is in PhD program looking to defend in Fall 

2023
– 1 has received their PhD (Sept 2022)

• Each from a background under-represented 
in Physics. 

11



Lessons Learned and Best Practices
• An inclusive, welcoming environment is essential

– We strive to nurture that environment at UVA, listening to our students 

• Need to recognize unique needs frequently exhibited by under-represented students
– Students from these groups can feel isolated, given their under-represented status
– Many are first-generation college students who have fewer experts to turn to for guidance in navigating college and 

graduate level study 

• Students need a strong support network -- academic, scientific, social -- and need to be integrated into the 
department, university and local communities
– We use the multiple mentoring formation to intentionally broaden a student’s network

• Bridge students take advanced undergraduate courses -- but have not matriculated in the laddered course 
structure with the other students, many of whom have known each other since first semester, first year
– Adds to feelings of isolation

• Departmental support is essential
– Chair needs to be a visible supporter of the program
– Need faculty and staff who are sensitive to the unique needs of students from under-represented backgrounds

• Need to balance flexibility in the program with well-defined policies
– Transparency in expectations and responsibilities is a good practice universally, but especially for people who feel 

vulnerable or are dealing with doubts about belonging 12



Logistics of UVA Physics Bridge
• Since the inception of the program, support for 

PhysicsBridge students has come from two sources:
– Departmental funds, as available, since 2016.
– The UVA Bridge To Doctorate Fellows program (B2D), started in 

2020. 
• UVA A&S initiative open to students from all programs
• Physics Bridge was a model that UVA used when launching this 

program

• UVA PhysicsBridge students receive 
– Two years of Fellowship support to allow full focus on reinforcing 

academic foundations
– Individualized curriculum best suited to meet their unique 

educational needs based off a skills assessment taken in summer 
before program begins

– Academic and institutional mentoring from the PhysicsBridge 
Director 

– A second faculty mentor who works in a research area aligned 
with the student’s interest

– Guided research opportunities, typically starting in the summer 
after their first year in the program

– A support network of Bridge students and mentors from 
departments throughout the College

– Plus full access to student support networks throughout the 
university (PhDPlus, CAPS, etc)
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https://graduate.as.virginia.edu/bridge-doctorate
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Summary

• The UVA Physics Bridge program, now in its 8th year, is an initiative designed to increase 
diversity in our graduate program.

• The Physics Bridge program targets promising students in Physics that could benefit from 
additional academic preparation, research training or professional skill development.

• This initiative has enrolled 16 students since 2015, each from a background under-
represented in Physics. 

• The first UVA Physics Bridge student to receive their PhD successfully defended in 
September 2022, and others are making strong, steady progress towards their degree.

For more information, see https://www.phys.virginia.edu/PhysicsBridge/
or email UVA PhysicsBridge Director Chris Neu
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https://www.phys.virginia.edu/PhysicsBridge/
mailto:chris.neu@virginia.edu?subject=UVA%20PhysicsBridge%20inquiry

