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GigaBREAD
An Overview
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Outline
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GigaBREAD in the past 


GigaBREAD now 
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Broadband Reflector Experiment for Axion Detection
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Liu et al., PRL, vol. 128, no. 13, 131801, 2022

https://arxiv.org/abs/2111.12103


Sensitivity
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Liu et al., PRL, vol. 128, no. 13, 131801, 2022

https://arxiv.org/abs/2111.12103


GigaBREAD: Dark Photon Run

• Room Temperature


• No Magnet


• 44 − 52 μeV  
(10.7 − 12.5 GHz) 
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Knirck et al., PRL, vol. 132, no. 13, 131004, 2024

June 14 - 20, 
2023

https://arxiv.org/abs/2310.13891


Result - Exclusion Limits 
Dark Photon Run — Room Temperature & No Magnet
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Knirck et al., PRL, vol. 132, no. 13, 131004, 2024

https://arxiv.org/abs/2310.13891


GigaBREAD: Axion-Like 
Particle Run

• Room Temperature 

• 4T MRI Magnet @ Argonne National Lab

• 44 − 52 μeV (10.7 − 12.5 GHz) 
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Hoshino et al., PRLvol. 134, no. 17, 171002, 2025

Axion-Like Particle

Summer 

2024

https://arxiv.org/abs/2501.17119
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Result - Exclusion Limits 
Axion-Like Particle Run — 4T MRI Magnet @ Room Temperature

Hoshino et al., PRLvol. 134, no. 17, 171002, 2025

https://arxiv.org/abs/2501.17119


Harvard Setup
Current Research
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• Reproducing the receiver + amplification chain of old runs 


• KI-TWPA integration 


• New mechanical design — with smaller reflector 


• Other BREAD variants: SlicedBREAD, 
TeraBREAD, InfraBREAD etc.



New Reflector
Diameter = 178 mm
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8T Magnet
@ Harvard
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Arrives in the 
summer 



Receiver Chain
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Receiver Chain

13

VR1652



TWPA

• Broadband 


• Noise near the SQL 


• KI-TWPA (Kinetic Inductance Traveling-Wave Amplifier)


• JTWPA (Josephson TWPA)

Traveling-Wave Parametric Amplifier
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Thank you Corwin



Sensitivity Estimate
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Thank you :) 

16


