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Introduction

BREAD (Broadband Reflector Experiment for Axion Detection) BREAD
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Sensors

Sensors

Heterodyne
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e.g., nanowire detectors

down to ~ 1 photon/day

Fig.: Sae Woo Nam (NIST)
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Sensors

Signal Rate — 10m? dish in 10T field
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Sensors

Sensitivity — Conceptual
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Sensors

Sensitivities (naive) — Noise Equivalent Power
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Sensors

Sensitivities (naive) — Single Photon Counting
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Introduction Sensors Conclusion
Sensors (Selection) multiple talks today & tomorrow
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Sensors

psicas SENSOCrS (Selection)

REVIEW

[Liu et al, BREAD collab.,
arXiv:2111.12103, PRL 128 (2022) 131801]

[_ETTERS
Published week ending 1 ArriL 2022

E Too NEP  Agens
meV K W/vHz mm?
GENTEC 0.4,120] 293  1-107°  72.5% [hittes//wwwgenteceo.com/]
IR LABS [024, 248] 1.6 5.10™ 14 ]_52 [https://www.irlabs.com/products/bolometers/]
r y —19 2 [Ridder et al, J. Low Temp. Phys. 184, 60—65 (2016)],

KID/TES 027 125 03 2 ) 10 02 [Baselmans et al, Astro. Astroph. 601, A89 (2017)]
Single Photon Counters

DCR __ 2 [Echternach et al., Nat. Astron. 2, 90-97 (2018)],
QCDet [27 125] 0015 Hz — 4 006 [Echternach et al., J. Astron. Telesc. Instrum. Syst. 7, 1-8 (2021)]

DCR __ —4 2 [Hochberg, et al., Phys. Rev. Lett. 123, 151802 (2019)]

SNSPD [124’ 830] 0.3 Hz 10 0.4 [Verma, et al., arXiv:2012.09979 [physics.ins-det] (2020)]
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Sensors

Cie ey . : [Liu et al, BREAD collab.,
psex: SENSitivities with Literature SeNsors  .ixiv-2111.12103, PRL 128 (2022) 131801]
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More Signal?
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Introduction Sensors Signal Conclusion

StackedBREAD — Increase Area

fixed
volume

Psig X A
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Introduction

Sensors

Signal

Conclusion

StackedBREAD — Increase Area

1 BREAD
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Signal

Resonant vs. Broadband Experiment

Scanning Experiment:
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Total Scan Time (Q): Tior ~ Q At x Q Q7% ox Q71 Tiop ~ Q At x Q Q71 x 1
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Signal

Resonant vs. Broadband Experiment

Scanning Experiment:

P

Scan Speed Cavity:

a’_fN543MHz( p )2(i)4( f )2 p 2(35\2( B \*( V 2( 01 )(c)z(o.zK)z
dt yr \1+p/ \0.36) \740 MHz <0.45 GeV/cm3) (SN—R> (7.6 T) (@) 30,000/ \0.4) \ Ty, )’

[PRD 103, 032002 (2021)]
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Introduction Sensors

Conclusion

Signal

QualityBREAD
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Introduction Sensors Signal Conclusion

SlicedBREAD — Dielectric Stacks same idea as A0
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How about a huge magnet?
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Introduction Sensors Signal Conclusion

Conclusion Thank you very much!
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