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The Resonant Cavity [P. Sikivie, PRL 51, 1415 (1983)]
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Introduction

The Resonant Cavity — Higher Masses [P. Sikivie, PRL 51, 1415 (1983)]
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The Resonant Cavity — Higher Masses [P. Sikivie, PRL 51, 1415 (1983)]
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ADMX-EFR
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Conclusion

ADMX-EFR (Extended Frequency Range): 2 —4 GHz (9 — 16 peV)
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Goal: Search 2-4GHz @ DFSZ sensitivity in 3 years scan time
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ADMX-EFR (Extended Frequency Range) v high B-field
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A Larger Magnet v high B-field

MRI magnet
University of lllinois Chicago (UIC)

Manufactured by GE Healthcare in 2003
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ADMX-EFR

A Larger Magnet — has arrived! v high B-field

June 26, 2024...
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ADMX-EFR (Extended Frequency Range)
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ADMX-EFR

Resonator Modelling v resonator
Simulations: Frequency [GHz|
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Prototype Resonator Tests v resonator
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ADMX-EFR (Extended Frequency Range) v recelver
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Cold Electronics: Flux-pumped JPAs v recelver

Gain Profiles @ 3.99 GHz
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3-4 GHz tunability ~ % photon added noise
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Full Electronics Noise Model w/ scikit-rf v recelver
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Full System Simulation: Instantaneous Scan Rate

Parameter |Unit | Threshold

Cavity system full tuning range GHz 2-4

Magnetic Field Average Tesla 9.1

N Cavities 16
Volume per cavity Liters 12.1/10.4
Cavity Q, at 4 GHz * 53,000
Cavity TMO010 form factor * -5%
Maximum Cavity Physical Temperature mK 100
Maximum Electronics Physical

Temperature mK 25
JPA Noise Temperature at 4 GHz * mK 125

JPAGain R 15

JPA Tuning range/ Circulator Bandwidth GHz 0.5

Insertion loss (cavity to JPA, max) dB 2
System Noise Temperature at 4 GHz * mK 500

Amplifier squeezing speed up factor 1
Cavity locking error % BW 15

Power combining efficiency % 95%

* Frequency dependency taken into account.
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ADMX-EFR

Full System Simulation: Sensitivity
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The Dark Wave Laboratory — U.S. Axion Facility

Workshop, April 2024,
https://indico.fnal.gov/event/63051/

Broad Interest, e.q.:

GADMX BREAD /\ap | ax

AXION DARK MATTER EXPERIMENT

JC - ADMX: SLIC, VERA, ORPHEUS; BREAD,
L. 3 Fermllab ORGAN; SC Cavities; MADMAX; Yours?, ...

Propose Your Experiment!
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Opportunities

Work on these experiments!
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