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Introduction

The Strong CP Problem

QCD allows term:
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Experimentally: |+ prmt  (neutron electric dipole moment)
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Introduction

The Strong CP Probleyxions

make it a dynamic field:© "Q w op [Peccei, Quinn, 1977]
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Cosmologyrolldown to CP conserving limit:
~—> Symmetry breaking

time

Coherent oscillation DM
around the minimum
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Introduction First Setup First Results & Outlook Conclusion

BREAD in a Nutshell
(BroadbandReflectorExperiment forAxion Detection)
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broadbandaxion detector from peV (GHz) to eV (Infrared)
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First Setup
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RF Simulation

2

Signal vs. Antenna Position
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Reflector Characterization Measurement

Measured Thermal Noise
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First Setup

Broadband DAQ

€ - FFT

RF

LO

Nyquist: Min. Sample Rate = 2 Bandwidth

[https:// commons.wikim
edia.orgwiki/ File:Nyqui
st_Aliasing.s\Jg
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signal bandwidth Challenge: Redlime Data Reduction
(10.7- 12.5) GHz
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First Setup

Broadband DAQ

based ordg Fermilab
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First Setup

First Data Taking Run
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Result
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[SKet al,, arXiv:2310.13891,

RGSU'K EXClUSIOn lelts PRL 132, 131004 (2024)]
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https://cajohare.github.io/AxionLimits/

First Setup

4T MRI Magnet @ Argonne National Lab

first ALPs science run, summer 2024
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AxionlLike Particleg First Result [G. Hoshinet al,

In preparation]
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First Results & Outlook

AxionLike Particleg Possible Upgrades
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First Results & Outlook

Outlook: Higher Masses

Optical Grade Reflector from LLNL
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Thank you very much!
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PecceiQuinn Symmetry Breaking...

before inflation: after inflation:

Our Universe:

Cosmic axion
Random 0, string

Cosmic axion
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Axion Mass Predictions

[from
cajohare.qgithub.io/axionlimifls
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The Resonant CavigyHigh Masses
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Introduction State of the art My Vision Conclusion

Dish Antenna
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BREAD

Sensitivities with Literature Sensors

[Liuet al, BREAD collab.,
arXiv:2111.12103, PRL 128 (2022) 13180
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Introduction ADMX Conclusion

Vision: Largé&cale BREAD

possible largescale version! (D t | ) as sideexperiment to ADM>EFR at Fermilab
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BREAD

RF Simulation

2
Coherent Field At Focal Spot
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GigaBREAIIRF Simulation

2

coaxial horn antenna

e.g. Bykovet al,

DOI:10.1134/S0020441208050126]
[Barros et al, DOI:10.1109/IMOC.2013.664656¢
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GigaBREA oaxial Horn
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GigaBREAPreliminary DAQ Tests
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Introduction ADMX BREAD

DAQ RFI Rejection Scheme

Conclusion

Signal in Units of Noise
25
10.612.5GHz 0-2 GHz
EZE' 15 A
LO =
10.6GHz g .
E —

10.75 11.00 11.25 11.50 11.75 12.00 12.25 12.50
RF Frequency [GHz]

common issue: external RFI sources couple into large bandwidth DAQ
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Introduction ADMX BREAD Conclusion

DAQ RFI Rejection Scheme

- Signal in Units of Noise
‘D RF IF

20 +
LO 15 +
LO frequency hopping 101

Excess Noise Ratio (ENR)

(Controlled by DAQ board) 10.75 11.00 11.25 RF]I-;::;_\Z?]E”S;.[ZSHZ] 12.00 12.25 12.50

Intrinsic RFI rejection with negligible impact on sensitivity
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Resultg Injected Sigpa
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