PhD Position in Theoretical Chemistry /Computational Physics 
Title: Expanding the Framework of Photoemission Tomography
Duration: 3 years (30h/week) starting as soon as possible
Funding: 1st year funding secured via UFO project of Dr. Andreas Windischbacher; 
2nd & 3rd year will be funded via upcoming FWF projects or a ÖAW doc stipendium
Location: Institute of physics, University of Graz, in the group of Prof. Peter Puschnig
· About the Project
In modern materials science, organic polyradicals, i.e. organic molecules with multiple unpaired electrons, are gaining increased attention. Unlike classical organic semiconductors, their intrinsic spin degree of freedom allows for entirely new possibilities in spintronics, quantum information technology, and next-generation photovoltaics. To unlock the full potential of these materials, it is crucial to have a detailed understanding of their electronic structure at the molecular level. One of the most promising methods for this is Photoemission Tomography (POT), which allows researchers to relate molecular electronic states directly to the angle-dependent emission of photoelectrons. However, applying POT to polyradicals has so far been hindered by the lack of a theoretical framework capable of interpreting the highly correlated, complex data. Our project aims to bridge that gap.
· Your Work Plan & Key Responsibilities
The focus of your PhD research will be to extend the concept of POT to molecular systems whose initial states cannot be described by a single Slater determinant. Building upon our previous description of the photoemission process via Dyson orbitals, you will:
1) Develop Theory: Generalize the formal expression for the photoemission matrix element to cases where the -electron initial state is a multi-reference wave function.
2) Modell Photoemission: Implement your formalism into a software module to process multi-reference wave-function data for organic polyradicals across various levels of post-Hartree-Fock theory (CASSCF, NEVPT2, MRCI).
3) Collaborate: Work together with our experimental partners and compare your calculated photoemission matrix element to state-of-the-art ARPES experiments.
· Your Profile
We are looking for a highly motivated student with a strong background in physics, chemistry, or materials science.
Required Qualifications & Interests:
1) A Master’s degree (or equivalent) in Physics, Theoretical Chemistry or Materials Science, with a strong interest (or previous experience) in computational physics/chemistry and quantum mechanics.
2) Familiar with, or a strong desire to learn, post-Hartree-Fock methods (e.g., CASSCF, MRCI) and quantum chemistry software.
3) Enthusiasm for deriving theoretical frameworks and implementing them into efficient computational code.
To apply:
Send an email to peter.puschnig@uni-graz.at and andreas.windischbacher@uni-graz.at
