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Key Takeaways:

• Presently commissioning DMRadio-50L with 
first data early 2026.

• ABRA extended science reach with a 
gravitational wave (GW) search and  ML-
denoising.

• DMRadio analysis pipeline adaptable  to GW 
and ML enhanced searches.



DMRadio-50L

First of  DMRadio 
suite of  experiments.

Probing pre-
inflationary axions 
with electromagnetic 
coupling.
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DMRadio-50L

First of  DMRadio 
suite of  experiments.

Probing pre-
inflationary axions 
with electromagnetic 
coupling.

5 kHz - 5 MHz
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DMRadio-50L

Tunable high-Q LC resonator to amplify axion signal.
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DMRadio-50L Status

1 T Magnet

Built and testing
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DMRadio-50L Status

SQUID Amplifier

Characterizing
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DMRadio-50L Status

LC Resonator

Q ~ 2e6 Prototype
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DMRadio-50L Status

Cryostat

Integrating 4K and 

dilution fridge
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DMRadio Analysis Pipeline

• Analysis pipeline in testing

• Minimizing negative log 
likelihood test statistic for each 
spectrum with signal candidate 
allows for easily adaptable signal 
candidates (i.e. non-standard 
halo model, GW, etc.) 
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ABRA-Grav

1. Achieved projected sensitivity to high frequency gravitational waves.

2. Performed simultaneous GW and axion search.

3. Performed pathfinder transient analysis.

2505.02821
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https://arxiv.org/abs/2505.02821


Public data release including (1) calibration training data (2) six trained ML 
denoising algorithms (3) two novel science-motivated benchmarks.

2406.04378

Time Series Dataset for Discovering Dark 
Matter with AI Denoising
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https://arxiv.org/abs/2406.04378


Time Series Dataset for Discovering Dark 
Matter with AI Denoising

Public data release including (1) calibration training data (2) six trained ML 
denoising algorithms (3) two novel science-motivated benchmarks.

2406.04378

Accepted to NeurIPS 2025 as a 
spotlight paper
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https://arxiv.org/abs/2406.04378
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Thank you!

• Presently commissioning DMRadio-50L. 

• ABRA extended science reach with a gravitational wave 
(GW) search and ML-denoising.

• DMRadio analysis pipeline adaptable to GW and ML 
enhanced searches.

Jessica Fry  //   jtfry@mit.edu

2505.02821 2406.04378

https://arxiv.org/abs/2505.02821
https://arxiv.org/abs/2406.04378
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