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In the original paper (Feuer-Forson et al., 2024) an opti-
mization range of —5.0 mm to 5.0 mm was given. This was in
error and the actual range is —2.0 mm to 2.0 mm. This error
has been corrected and the optimization method has been
revised to account for this. The method optimizes seven
parameters for the alignment of the spectrometer, the X, Y
and Z offsets, the camera position in X and Y, the ratio of Mn
to O, and the overall intensity. Whilst running further
experimentation, it has been recognized that the method,
which compares experimental and simulated images, cannot
ascertain the Z offset. The Z-axis is the ‘zoom’ axis towards
the camera, and this has very little impact on the resulting
signal. Consequently, the updated evaluation figures present
the results for only the X and Y offsets.

The updated evaluation results are shown in Figs. 4 and 5.
The optimization method has been improved to include a
refinement step, and the total number of trials is 2000. The
updated method requires more compute resources, using two
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RMSE Deviations for 200 Trials for the X and Y coordinates
Median RMSE: 0.0850 mm, Best Trial: 0.0221 mm, Worst Trial: 0.1625 mm

Region of interest shown (full range 0.0 mm to 2.0 mm)
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Result of performing 200 trials and calculating the RMSE of the resulting
coordinates and the target for the optimal position. The x-axis is trun-
cated to show just the region of interest. The step motors on the spec-
trometer have a tolerance of 0.1 mm and a backlash effect of roughly
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0.05 mm which are shown. The median deviation is 0.085 mm with regard
to an interval of —2.0 mm to 2.0 mm, with an average run-time of 30 s.
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RMSE Deviations for 1 Trial (same seed) across 10 datasets for the X and Y coordinates
Median RMSE: 0.18 mm

Region of interest shown (full range 0.0 mm to 2.0 mm)
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In order to test the robustness of the method 10 different datasets were
taken during the beam time, each consisting of samples exploring the
search space. Shown here are the RMSE of the resulting coordinates for
the X and Y offsets and the target for the optimal position. The y-axis is
truncated to show just the region of interest. The median RMSE is
0.18 mm, which is in line with the margin of error of 0.15 mm for the
spectrometers motors.

GPUs in parallel to perform inference, and results in an
average run-time of 30 s. However, the updated optimization
now functions with 10 samples, as opposed to the previous 25,
which reduces data acquisition time and consequently overall
application time. The evaluation of 200 seeds on one dataset,
shown in Fig. 4, demonstrates that the method is still robust
to varying seeds. Fig. 5 shows the results of evaluating 10
different datasets, and with a median RMSE of 0.18 mm the
method works with differing sample images, although one
outlier dataset performed worse than the other nine.
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