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Backgrounds
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Digitizer voltage → gaγγ

Backgrounds



C. Salemi  24ma ~ 1 neV (GUT-scale)

Backgrounds

Digitizer voltage → gaγγ

? Fit signal
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Salemi et al. Phys.Rev.Lett. 2021
Ouellet, Salemi et al. Phys.Rev.Lett. 2019
Ouellet, Salemi et al. Phys.Rev.D 2019

C. O’Hare
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Brouwer et al. Phys.Rev.D, 2022a
Benabou et al. Phys.Rev.D, 2023
AlShirawi et al. arxiv:2302.14084, 2023
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Cryostat under construction
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Dual cryogenic system
(Four Nine Design, Maria Simanovskaia)

Cold snout testing
(Elizabeth Berzin, Aya Keller, Maria 
Simanovskaia, Nicholas Rapidis)



Magnet under construction
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Magnet mandrel and winding
(Superconducting Systems, Inc.)

Magnet support legs
(Alex Droster, Johny Echevers)



Many other systems in development/testing
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Sideband injection simulation
(Jessica Fry, CS)

Dip probe with resonator 
and SQUID readout for 

calibration testing
(Joe Singh, CS)

Prototype resonator: Q ~ 720,000
(Roman Kolevatov, 
Saptarshi Chaudhuri)

Dilution fridge 
testing of prototype 
capacitor
(Joe Singh)
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Scan rate:



• Magnet
• Resonator
• Sensors
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ABRA-10cm: 1T, 0.9L, NbTi DMRadio-50L: 1T, 50L, NbTi DMRadio-m3: ~5T, 1000L, NbTi
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Comparison to fusion magnets
Creely et al. (SPARC)

GUT



C. Salemi  38

Princeton resonator test setup



C. Salemi  39

DMRadio-m3 planned SQUID chain
(CS, Kent Irwin)

ABRA-10cm Magnicon 2-stage SQUID
(Similar system for DMRadio-50L)
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How do we optimize scan sensitivity? 

1. Quantum-limited phase-insensitive operation

2. Quantum protocols with phase-sensitive operation (backaction 
evasion)

7

3-junction RQU implementation

16

RQU chip
(Cady van Assendelft)

Sensitivity 
bandwidth



C. Salemi  41
*16 T peak/12 T RMS

*

Brouwer et al. Phys.Rev.D, 2022b
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