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What I1s an axion?

- Solution to the strong [adapted from
cajohare.github.io/axionlimits]

CP problem [Peccel,
Quinn, 1977]
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https://cajohare.github.io/AxionLimits/
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COMSOL Simulations

« Value of the form factor (C)

requires simulation L.

Theta=30, d_end_extra=0.001 Eigenfrequency=1.4884 GHz Multislice: Electric field norm (V/m)
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Surface Current & Q
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Q for Different Endplate Thickness
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Quality Factor, Q
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Horizontal Corrugations

6.72 mm Endplate Thickness
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Adding a Slot Extrude

Additional Slot?

Slot

» Can we use an additional small slot at the angles of
increased leakage to change the current distribution and

potentially minimize leakage?
2% Fermilab

4 Mohamed Hassan | 2A System Simulation Studies 6/14/2022

$& Fermilab
9 12/7/2022 Nate Otto | Upgrading Axion Dark Matter Detectors



Optimizing Extrude Dimensions

 Fix rod position at region of low Q (3, 10, 28)
« Sweep over extrusion parameters (width, depth)

« Choose combination giving highest Q

Extrusion Near 10° Rod Position Quality factor

14
12 107
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Depth (mm)
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Q for Different Extrusions

11

The areas of low Q are
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How Extrusions Improve Q

The extrusion (bottom
right) changes the current
distribution and decreases
overall flow out of the slot

Theta=28, d_end_extra=0.005, depth=0.0080556, width=0.018 Eigenfrequenty=1.5116 6Hz Surface: abs(emw.]sz) (Afr\\\
g P SR
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Bead Pull: Simulation vs. Reality

Aw €~ 1 Vhead |E(rbead)|2

Wo N 5"‘2 ‘/cav <|E|2>cav

https://www.bnl.gov/isd/documents/78761.pdf
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Bead Pull to Adjust Rod Position

Cav. A
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Cav.D
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Presentation Abstract

My research project is in collaboration with the Axion Dark Matter eXperiment (ADMX).
ADMX uses a detector to search for a dark matter candidate (axion) via its interaction
with light (photons). | discuss the various detector designs | simulated, attempting to
reduce the signal leakage out of the system. | describe an upgrade to be implemented for
the next cavity, which adds an extrusion to a region of the slot which was known to work
poorly. Another way | helped enhance the detector involved performing a bead test,
where | moved a metallic bead through the vertical (z) axis of a single cavity. The bead
produces measurable perturbations of the electric fields as it moves from the top to the
bottom of the cavity. Taking measurements, | discuss how the data helps us fix the
physical system.
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~Surface: abs(emw.)sz) (A/m)
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Values of Interest
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Sacrificing Regions of Low Q (Frequency Ranges)
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