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1. Introduction

The R-matrix atomic and molecular suites of codes have recently been upgraded and made available to the community. A set of atomic and the molecular time-independent codes form their core. On the atomic
side these are the well-established RMATRXI and RMATRXII codes: both use a B-spline representation of the continuum; RMATRXI allows the inclusion of relativistic (Breit-Pauli) corrections. On the molecular
side, a major development has led to the release of UKRmol+ (https://zenodo.org/1), based on code originally developed for electron/positron - molecule scattering. This suite has been extended to enable
photoionization calculations, to include B-splines in the representation of the continuum and to enable parallel Hamiltonian builds. The second layer of the R-matrix suite comprises R-matrix with time (RMT) codes
(https://gitlab.com/Uk—amor/RMT/rmt) which can now be used to propagate in time both the atomic and molecular (in the fixed-nuclei approximation) wavefunctions. Recent developments allow the use of
arbitrary polarized light and interfacing with the atomic RMATRXI suite thus enabling studies of spin-orbit dynamics for atoms in ultrafast laser fields.

2. R-matrix approach: partitioning of the configuration space 4. Time-dependent atomic and molecular codes
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Partition of the configuration space for the electron coordinate. In the inner region (l) an eigenstate expansion De 0 Ullu - 5] [T = 5]
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2. Time-independent molecular codes P . -
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m Parallel Hamiltonian build and diagonalization [4] Atomic inner-region Hamiltonian for S, P, D and F induced by the x, y, z field components respectively.
m Use of pseudostates for modelling of polarization effects symmetries, accessible for xy-plane polarization,
assuming an S¢€ initial state.
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3. Applications: electron-molecule scattering, atomic and molecular photoionization assigned to (at least one) MP! task. Layer 2 parallelism e recion MPI task handles a subset of the entire
consists in subdividing rows in each block among a set physical space. Communication is only required

m Electron collisions with thiophene [5]: _ | I | - of MP1I tasks assigned to that block. between nearest neighbours.
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Lmax = 7, quad precision integrals. 90°. The position of two clearly visible core-excited

resonances is indicated. Taken from [5].
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