
 

 

     PhD and Postdoctoral positions on       
Transport in High-Energy Density Flows 

We are seeking highly motivated PhD students or a postdoctoral researcher to join the 
Hydrodynamics Lab (PI: Jessica Shang) and Turbulence and Complex Flow Group (PI: Hussein 
Aluie) at the Department of Mechanical Engineering (ME), University of Rochester. 
 
The project is a collaboration among Drs. Jessica Shang (ME, LLE), Hussein Aluie (ME, LLE), 
Danae Polsin (LLE, ME), Arianna Gleason (SLAC), Josh Turner (SLAC), Gianluca Gregori 
(Oxford), Ryan Rygg (LLE, ME, Physics), Rip Collins (LLE, ME, Physics), Eric Blackman 
(Physics, LLE) and Riccardo Betti (LLE, ME, Physics). The student will work closely with the 
collaborators and with the scientists at LLE, and will have the opportunity to interact with DOE 
scientists and conduct experiments at world-class laser facilities (e.g., OMEGA, SLAC). The 
position involves using advanced light sources to produce and characterize flows at extreme 
temperatures and pressures (millions of atmospheres) that are found in fusion processes, 
astrodynamics, and planetary convection. Viscosity governs these flows, but our knowledge of 
viscosity in the warm dense matter regime — not quite condensed matter nor traditional plasma — 
is incomplete, hence our ability to accurately account for viscous effects in hydrodynamic models 
is limited. The aim of the project is to characterize viscosity and diffusivity across a range of 
scales  in dynamically-compressed materials through facility experiments using x-ray diagnostics, 
and drive the theory and development behind new experimental platforms. The successful candidate 
will have the opportunity to learn about the theory and fundamentals of complex flows and 
turbulence, work with codes used in the ICF community to design and fabricate targets, and execute 
the experiments at LLE and DOE labs.  
 
We are keenly interested in increasing the diversity of our group and encourage applications 
from women and members of historically underrepresented groups. 
 
For graduate student applicants, previous experience with experimental fluid dynamics or HED 
physics is highly desirable. The application deadline is January 1, 2023; formal applications 
should be submitted through the ME department’s website. Potential candidates are encouraged to 
contact Jessica Shang (j.k.shang[at]rochester.edu) and Hussein Aluie (hussein[at]rochester.edu) 
with inquiries and to express their interest in the position. Please attach a CV. 
 
For postdoctoral applicants, previous experience with HED physics is required and experience 
with experimental facilities is highly desirable. The position will remain open until filled. Potential 
candidates are encouraged to contact Jessica Shang (j.k.shang[at]rochester.edu) and Hussein Aluie 
(hussein[at]rochester.edu) with inquiries and to express their interest in the position. Please attach 
a CV and a cover letter describing your qualifications for the position. 
 
Founded in 1850, UofR is a highly competitive private research university which enrolls 
approximately 6,000 undergraduate and 3,500 graduate students. It has historical links to pivotal 
US social movements, including women’s suffrage (Susan B. Anthony) and abolitionism 



 

 

(Frederick Douglass). 
 
Fluids and Plasma research at UofR has a well-established collaborative group involving several 
faculty and a large number of students and postdocs. Recently, we have been awarded ~$13 million 
to establish and host a multi-institution NSF Physics Frontier Center for Matter at Atomic 
Pressures (CMAP). Successful candidates would join a large group with diverse backgrounds and 
interests, including active collaborators at MIT, Princeton, UC Berkeley and UC Davis, U. Buffalo, 
and Livermore National Lab. Our department offers a friendly and stimulating research 
environment, and enjoys strong ties to a leading DOE fusion research facility, the Laboratory for 
Laser Energetics, which is adjacent to campus, and to the medical school, one of the top in the US. 
 
The city of Rochester is a thriving and affordable, low-stress, medium sized metropolis (metro 
area population ~1 million) with excellent public services and amenities. It enjoys a vibrant 
performing arts culture thanks in-part to UofR’s Eastman School of Music, often ranked as the top 
music school in the US, and several small colleges that focus on the arts. For outdoors enthusiasts, 
there are many well-maintained parks that offer sanctuaries within the city and many gorgeous 
state parks that are less than a 1 hour drive. Many of the beaches along lake Ontario are within 15-
30 minutes from the city, and the Adirondack mountains are within a 3 hour drive. 
 
 


