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I Example proton spectra

SUPP.FIG. 1: Proton spectra measured for three target
types with the TPIE diagnostic.

II Proton radiography tracking code

In order to ascertain whether the predicted fields sur-
rounding the target could account for the features ob-

served in the proton radiography data, the LSP particle
in cell code was used to track protons through a pre-
scribed field topology. A three-dimensional 1 mm cube
domain was created. Two-dimensional electric field data
from the LSP hemi + wedge transport simulation (analo-
gous to Fig. 3(b) or (c) but in cartesian coordinates) was
extruded uniformly through 300 µm depth in the probing
axis, equal to the wedge breadth on the experimental tar-
get. Examples of the total electric field,
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two different snapshots into the transport simulation are
shown in SUPP.FIG. 2(left). A 1x1 mm sheet of protons
with kinetic energy 28.1 − 28.5 MeV , corresponding to
the Bragg absorption band from a frame in Fig. 2, was
sent from a virtual point in front of the domain. Pro-
tons reaching the back of the domain were then treated
ballistically for an 80 mm transit to the radiochromic
film position. Maps of the proton density are shown as
simulated radiographs in SUPP.FIG. 2(right).

Probe protons deflect significantly as they pass
through the target vicinity due to the electric fields, and
significant bunching is observed at the simulated radio-
graph plane. Features of interest are marked with the
same annotation marks as in Fig. 2(c),(d) and (e). Dark
features are consistently seen in regions where the total
electric field is low or where the fields directions converge
such as at the hemi/wedge interface. While the abso-
lute timings do not match with the experimental values,
which may be due to the subtlety of the true experimen-
tal pulse rise, the simulated radiographs and data show
a similar development over just a 2 ps window.
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SUPP.FIG. 2: (left) field maps of composite electric
field strength for 1 ps and 3 ps (right) simulated

radiographs for the same times


