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Prospects for the development of a next generation theoretical x-ray beamline are discussed. Such tools

are important for a quantitative analysis of experiments carried out at next generation x-ray sources. In
particular we discuss the theoretical tools needed for improved simulations of x-ray spectra, e.g., XAS, XES,
and RIXS, including real-time probes from XFEL sources. First we review current techniques and extensions
for core-spectra based on the GW/BSE method, i.e., 1) a real-space Green's function approach now
implemented in the FEFF9 code [1]; and 2) a k-space approach implemented in the code OCEAN (Obtaining
Core Excitation using ABINIT and NBSE)[2]. Both of these methods include ab initio treatments of inelastic
losses and vibrational effects. In addition improvements are discussed for treating correlation effects
including Hubbard corrections, multiplets, satellites, and multi-electron excitations, which are observed in
many systems. Third we discuss an alternative real-time approach based on real-time methods for
obtaining core-level x-ray response in time-dependent sources. These approaches are illustrated with
applications to several core-level spectra including XAS and RIXS in complex systems.
To complete these developments, we discuss how such a theoretical beamline can be implemented within
a scientific cloud computing environment, e.g., on the Amazon EC2 [3]. All the relevant codes for this
beamline can be precompiled and optimised on such cloud-computing resources and thus readily available
to the scientific community.
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