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S1 Electric field and OAM density evolution from plasmonic spiral and current emitters
The time evolution of the xy-plane profiles of the induced electric field Ex component and OAM density Lz component
are depicted in Figures S1 and S2, respectively. Here, time snapshots every 2.6 fs are ordered from top to bottom for the
nanoplasmonic spiral starting from 34.4 fs, highlighting the formation of the vortex-like structure both when an actual spiral as
well as when the emulating current density are used. Corresponding emitter snapshots on the right hand side are reported with
intervals of 2.3 fs , starting from 23.1 fs .

S2 Energy Density During Propagation

We calculate the energy density (~W ):
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We integrate it over the cross section seen in Eq. 2 with a similar procedure to OAM and report it in Fig. S3.

W̄ (z, t) =
1

Sxy

∫ ∫
|W (~r, t)|dxdy, (2)

S3 Induced Field OAM compared with Total OAM
We report the comparison of cross sectional OAM densities in Fig. S4. Here, it is visible that emission governs the cross
sectional OAM pattern. Therefore, we focus on imitating the emitted field for the mapping of the OAM.

S4 Evolution of point-like particles trajectories
The trajectories for the point-like particles located in "point 2" as shown in in Fig. 4 of the main text are provided as movie
files. The corresponding files for the particles can be found here: https://doi.org/10.5281/zenodo.8208595
(DOI:10.5281/zenodo.8208595).

S5 Computational details
The Octopus code (https://octopus-code.org) was used for the simulations. Calculations were run in the cluster Ada
of the Max Planck Computing and Data Facility. The code version and commit hash to reproduce the simulations are as follows:
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Figure S1. Time dependent evolution of the electric field Ex(V/nm) component provided for the gold spiral (left) and
spiral-shaped emitters (right). Time snapshots are 2.6 fs apart starting from 34.4 fs at the uppermost panel for the
nanoplasmonic spiral. Corresponding emitter snapshots on the right hand side are reported with intervals of 2.3 fs , starting
from 23.1 fs .
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Version : bimaculatus
Commit : 00c2a0a716dd1cd5fbae3c9d03a011df131fadd7

3/6



Figure S2. Time dependent evolution of OAM density Lz(h̄/nm3) provided for gold spiral (left) and spiral-shaped emitters
(right). Here, time snapshots are 2.6 fs apart starting from 34.4 fs at the uppermost panel for the nanoplasmonic spiral.
Corresponding emitter snapshots on the right hand side are reported with intervals of 2.3 fs , starting from 23.1 fs .
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Figure S3. Time dependent evolution of energy density reported along propagation axis. Here, left side indicates the evolution
of x component of the electric field while the right hand side of the graph shows that of energy density described in Eq. 1.
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Figure S4. Comparison of cross sectional OAM densities for total fields and isolated induced field.
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