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Fig 2: A potential energy
view of the potential
array (electrostatic)

using the XY PE view in
Simion.

Multi-resolution ‘Cookiebox’ (MRCO) spectrometer
consists of an angular array of 16 electron time-of-flight

(eTOF) spectrometers 1n a circle, with 4 additional eTOF

in ‘Magic angle’. Each eTOF consists of 25 electrodes

forming a lens stack for electron optics. The goal of this
project 1s to build the infrastructure for a ML model to
optimize the lens stack parameters to:

®* Measure electrons distribution across a wide range of

Fig 3: Impact of

kinetic energies. retarding/accelerating voltages

Fig 1: The image on the top left displays one of |

* Maximize collection efficiency of the spectrometer.  the MRCO spectrometers, and the image on the : | and focusing on simulated
, , , top right shows the cross-section of the lens stack electron trajectories in an
* Enhance focusing without saturating the detector. 5 Bl eTOF spectrometer
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e o 0.3 (70% retardation at blade 22) and 0.2 (80%
retardation at blade 25) as kinetic energy
increases. Lower energies show higher efficiency at
the detector but also higher focusing (higher KS
.| score, undesirable). As kinetic energy increases,

Choose optimization parameter \\\ detection efficiency decreases while the KS score

improves  (uniform  distribution).  For  this
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* KS (Kolmogorov—Smirnov) Test in our case, measures the deviation of the simulated detector distribution (right) from a uniform distribution
Adjust voltages Weight layer, 59 (left), quantifying how different the simulated distribution is from the expected uniform distribution.
LeakyRelU KS statistic, D = sup|F, (x)-F, (x)|

Weight layer, 64

LeakyRelL U

Weight layer, 128
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