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The theory of quantum electrodynamics (QED) has led to extremely precise theoretical predictions, which have been 
verified by similarly accurate experiments. Well-known examples are the electron’s anomalous magnetic moment or 
the spectrum of the hydrogen atom. A current challenge for theory is to reach such high levels of accuracy in more 
complex systems made of more than two particles, starting with three-body systems like the H2

+ ion (or its isotope 
HD+), the simplest molecule in nature [1,2]. The goal is to explain the results of high-resolution spectroscopy 
experiments that are in progress in several groups [3] (including ours). Comparison between theory and experiment 
may lead to improved determinations of fundamental physical constants such as the proton-to-electron mass ratio 
mp/me. 
 
The internship will focus on the nonrelativistic three-body problem (Schrödinger equation) and light-matter interaction, 
with the aim of studying the possibility of performing Raman spectroscopy of rotational transitions in H2

+. 
The main objective of the PhD will be to advance the theoretical accuracy by calculating the most important QED 
contributions which have not been evaluated yet, such as one- and two-loop radiative corrections at sixth order of the 
expansion in powers of the fine-structure constant �. 
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