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Synopsis We use the R-matrix with time-dependence method to investigate the effects of two-colour laser fields
on the angular dependence of photoelectron emission from Neon. Results are compared to both experimental and
soft-photon approximation (SPA) results.

The rapid development of both high inten-
sity and ultrashort light sources, e.g. free elec-
tron lasers (FELs) have led to some great break-
throughs in atomic science, unlocking the po-
tential for experimental observation of electron
dynamics with attosecond timescale resolution
[1, 2, 3] and even control of these dynamics [4].

These advances however do come at a cost:
the need for powerful theoretical methods which
can describe and interpret experimental results
on the dynamics of an atomic system that are si-
multaneously accurate and computationally fea-
sible.

Theoretical models of varying complexity can
be used to solve problems in these areas. These
range from simple models which can cost very
little in terms on computational power to com-
plex models which describe the whole dynam-
ics of an atomic system with high precision but
are, in general, far more costly in terms of com-
puting power. The latter contains ab initio
calculations, such as the R-matrix with time-
dependence (RMT) [5, 6, 7].

Recent experimental results of angular de-
pendence of neon irradiated by intense two-
colour fields have highlighted some interesting
modulations in emission angle [8]. These exper-
imental findings were compared to strong-field
approximation calculations (SFA). However, the
comparison showed some qualitative differences.

Using RMT we can investigate this sys-
tem from first principles and compare out-
comes to both experimental and theoretical
model findings. Photoelectron angular distri-
bution spectra are obtained for a range of in-
tensities showing an increase in angular modu-
lation and sideband formation as intensity in-
creases. Our ab initio results are in very
good agreement with experimental results for
the central line; however for the second side
band, our calculations compare better to the

SFA model. We also compare RMT calcula-
tions with the soft-photon approximation [9].

Figure 1. Photoelectron angular distribution spec-

tra for the photoionisation of Neon irradiated by a

combination of XUV laser at 90.5 eV photon energy

and IR laser operating at 800 nm and intensity of

5 × 1012 W/cm2.
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