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4 POSTDOCTORAL POSITIONS 

THEORY AND SIMULATION OF ULTRAFAST NONLINEAR X-RAY SPECTROSCOPY OF 

MOLECULES 

 
Emerging X-ray free electron laser (XFEL) beam sources offer new types of probes of matter with 
unprecedented spatial and temporal resolutions. This research program funded by the US Department of 
Energy (DOE) aims at developing cutting- edge theoretical and simulation tools for nonlinear 
multidimensional X-ray/optical spectroscopies. Time-dependent many-body approaches to nonlinear x-ray 
core-electron spectra and their description in terms of real-space and real-time wavepackets of electrons 
and nuclei will be developed. Computational tools will be implemented for the design and analysis of 
measurements involving multiple ultrafast optical and X-ray pulses. Predictive modeling of these novel 
measurements requires the combination of analytical theory for nonlinear interactions of light and matter, 
robust quantum-chemical methodologies for the accurate description of electronic structure of various 
materials, and multiscale ab initio electron and nuclear dynamics techniques operating beyond Born-
Oppenheimer approximation. 
 
This   multi-disciplinary research program will be carried out by a four-institution research team (UC Irvine, 
University of Bologna, PNNL and LANL), which spans the broad and necessary expertise in theoretical 
spectroscopy, nonlinear optics, quantum chemistry. We intend to fill 4 postdoctoral positions, each position 
will be based in one of participating institutions. Postdocs will have the opportunity to closely interact with, 
visit the other labs, and work closely with ongoing experiments. 
 
Professor Shaul Mukamel 

Department of Chemistry 
1102 Natural Sciences 2 
University of California, Irvine 
Irvine, CA 92697-2025 
smukamel@uci.edu 
 http://mukamel.ps.uci.edu (website) 
Theoretical Division and Center for  

 
Professor Marco Garavelli 
Universita di Bologna 

Department of Industrial Chemistry 
“Toso Montanari” 

 
 

 
 

Viale del Risorgimento 4 

40136 Bologna, Italymarco.garavelli@unibo.it  

Dr. Sergei Tretiak 

Integrated Nanotechnologies (CINT) 

Group T-1/CINT  Mail Stop B221  
Los Alamos National Laboratory  
Los Alamos, NM  87545 
serg@lanl.gov 
https://cnls.lanl.gov/~serg/homepage.html  
 
 
Dr. Niri Govind 

Pacific Northwest National Laboratory 
PO Box 999 
MSIN: K8-91 
Richland, WA 99352 
niri.govind@pnnl.gov

 
Desired Skills: 

 Experience with scientific programming (MPI, Fortran, Python, C++)  

 Demonstrated ability to work independently and with minimum supervision.  

 Ability to adapt to new requirements for projects and be flexible enough to learn new areas of 
research as needed. 

 Ability to work effectively as a part of a team in a multi-disciplinary multi- 
institution environment and interact with people with a variety of expertise 

 

To apply for all positions: please send your CV and cover letter to Professor Shaul Mukamel and 
arrange 3 letters of recommendation to be emailed. 

Indicate your preferences among the four groups. Salary will be commensurate with experience.  
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