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ABSTRACT

This document provides supplementary information to the article on Three Dimensional Polarimetric Neutron Tomography
(3DPNT) of Magnetic Fields. Here, we present at detailed comparison of the reconstruction of the measured magnetic field
from a current carrying solenoid with Biot-Savart calculations as well as reconstructions based on ray-tracing simulations.

A Supplementary details on reconstruction
We here compare the following four characterisations of the magnetic field generated by a current carrying solenoid:

1. Reconstruction from measurement.
Our results from using three dimensional polarimetric neutron tomography to measure the magnetic field.

2. Biot-Savart calculation.
(see eq. 11).

3. Reconstruction from ray-tracing simulated data.
Using the Biot-Savart calculated field to generate simulated data, that is used for reconstruction.
Same number of neutron paths (N=48), and projection angles (A=30), as in measurement.

4. Reconstruction from ray-tracing simulated data.
Using the Biot-Savart calculated field to generate simulated data, that is used for reconstruction.
Higher number of neutron paths (N=512), and projection angles (A=180).

The Ray-tracing (and reconstruction) was done for each slice, where the classical Rodrigues formula1 was used to calculate the
neutron spin precession. Neutrons in a parallel beam with a wavelength of 3 Å was used.

For each of the three curves (red, green, and blue) shown in Fig. A.1, the magnetic field is plotted for comparison between
the different characterisations is plottet in Fig. A.2. It can be seen that a there’s a high level of correspondence between all
curves, however, with the results from the measurements generally showing slightly lower fields strengths. This is to be
expected as the measured solenoid is certain to have a degree of imperfection compared to the perfect model used for calculation
and simulation. From comparing simulations to calculations it can be seen that our reconstruction technique works well, though
the level of detail in features of the quickly changing fields around the border of the solenoid is especially dependent on the
resolution.



Figure A.1. Structural reconstruction with curves for which comparison is shown in Fig. A.2.

Figure A.2. Comparison between 3DPNT measured magnetic field generated by current carrying solenoid, to Biot-Savart
calculation, as well as simulation based reconstructions with different resolution. The columns are the magnetic field strength
and Bx, By, and Bz respectively. The rows correspond to the three different curves shown in Fig. A.1.
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