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Why do | like axionse




WHY DO | LIKE AXIONS®

1. A good dark matter candidate




Dark Matter Particles in a de Broglie Volume Today
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WHY DO | LIKE AXIONS®

.t 1s a very good time to look for them
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WHY DO | LIKE AXIONS®

3. A clean probe of high energies




CLEAN PROBES OF HIGH ENERGIES
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WHY DO | LIKE AXIONS®

4. Generically predicted In string theory




GENERIC UV PREDICTION
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WHY DO | LIKE AXIONS®

5. They solve a puzzle of the Standard Model




Neutronf = ()
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Introduce a new global symmetry at fa
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WHY DO | LIKE AXIONS®

1. A good dark matter candidate
2. A clean probe of high energies
3. Generically predicted in string theory
4. Solves a puzzle of the Standard Model
5. We can discover them it they are dark matter

6. They can also explain the Higgs mass
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ALP DARK MATTER DETECTION
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AXION DETECTION

Cavity
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High quality factors
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HETERODYNE DETECTION

Berlin, RTD, S. Ellis, C. Nanfista, J. Nielson, P. Schuster, S. Tantawi, N. Toro, K. Zhou'19]
Berlin, RTD, S. Ellis, K. Zhou'20]
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HETERODYNE DETECTION

Berlin, RTD, S. Ellis, C. Nantista, J. Nielson, P. Schuster, S. Tantawi, N. Toro, K. Zhou'19]
Berlin, RTD, S. Ellis, K. Zhou'20]
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THREE PROTOTYPES
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Clear drive/signal mode separation. Detection volume=2.5L
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2= Fermilab

Parameters based on informal conversations
VERY PRELIMINARY!
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Phase A 2026

Wet cryostat
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Some Nearby Future Plans

Finalize cavity design.

Measure the vibration spectrum in our environment.

Finalize the scan strategies.
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PIEZOAXIONIC EFFECT

[Arvanitaki, Madden, Van Tilburg '23]
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PIEZOAXIONIC EFFECT

[Arvanitaki, Madden, Van Tilburg '23]
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(a) Static field only
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(a) Static field only w=m
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HETERODYNE PIEZOAXIONS

[RTD, Madden, Yahya |In preparation]

(a) Static field only (b) Transverse drive at w
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HETERODYNE PIEZOAXIONS

[RTD, Madden, Yahya |In preparation]

(b) Transverse drive at w
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B1 cos(th), transverse to BO




HETERODYNE PIEZOAXIONS

[RTD, Madden, Yahya |In preparation]

(b) Transverse drive at w
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B1 cos(th), transverse to BO




HETERODYNE PIEZOAXIONS

[RTD, Madden, Yahya |In preparation]

(b) Transverse drive at w
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B1 cos(th), transverse to BO
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ADVANTAGES: SCANNING
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CONCLUSION

Why do we like axions¢ For pretty good reasons

f the axion is dark matter we will cover (most of) the QCD line
IN the next decades (optimistically)

AXIions are uniqgue probes of the deep UV (and allow theorists
fo endlessly disagree)
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