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1. Axions and low frequency haloscopes
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Axions

Axion to photon conversion:
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Axions and Axion

Axion-photon coupling:
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Axion Parameter Space
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Axion Parameter Space
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Axion Parameter Space
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Outline

2. DMRadio 50L

1. Overview

2. Status
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50L Goals
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50L Goals
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50L Circuit &

Design

~1 T magnet
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S0L Circuit & Design

jéff = ga’wataé

Nb sheath shields lossy magnet elements

Slit (+ sleeve) allows currents to flow outside
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S0L Circuit & Design
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S0L Circuit & Design

Resonator

Sheath /\
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Quality factor of circuit ~10°
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Built at Stanford University 27




Integrated Sensitivity and Quantum Sensors
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Integrated Sensitivity and Quantum Sensors
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Integrated Sensitivity and Quantum Sensors

Current
Response

Sensitivity is set by bandwidth, not on
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Integrated Sensitivity and Quantum Sensors
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50L Status

BlueFors Dil Fridge at Stanford
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Cryostat currently being
manufactured
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50L Status
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3. DMRadio m3

1. Overview

2. Status
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DMRadio m3 Goals
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DMRadio
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DMRadio
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DMRadio m3 Goals
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DMRadio m? Design

50L-like geometry non optimal — problems
at high frequency
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DMRadio m? Design

Parasitic capacitive coupling shorts out signal!

DMRadio 50L

50L-like geometry non optimal — problems
at high frequency
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DMRadio m? Design

Parasitic capacitive coupling shorts out signal!
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50L-like geometry non optimal — problems
at high frequency
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DMRadio m? Design

Parasitic capacitive coupling shorts out signal!
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DMRadio 50L

50L-like geometry non optimal — problems

at high frequency

Axion signal will destructively
interfere with cavity modes of this
coaxial structure (as A ~ [
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m3 design

m?3 uses a solenoidal magnet + coaxial copper pickup

No parasitic capacitance
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m3 design

m?3 uses a solenoidal magnet + coaxial copper pickup

No parasitic capacitance

RARIRRIRIIRIRIRD

47




0JOJOJ0JOJOJOJOJO;

m3 design
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m3 design

m?3 uses a solenoidal magnet + coaxial copper pickup

No parasitic capacitance

»
»

Copper pickup in high B-field region —

Coax design favorable

for higher frequencies—

need careful treatment
nevertheless
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m3 design
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m3 design

shieldedregion =.29T
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Outline

4. Qutlook, future, & collaboration
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DMRadio GUT

RF Quantum Upconverters:

Magnet:

Low vs High T still under consideration —
significant cryogenic constraints
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DMRadio Outlook
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DFSZ @ 0.4 neV < m,< 800 neV

Projects developed in parallel

f, < 101 GeV for QCD axion models

Testbed for quantum devices

Publications

S0L: coming soon

m3: arXiv: 2204.13781
GUT: arXiv: 2203.11246

RF Quantum Upconverters:

arXiv: 22710.xxxxxx
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Radiofrequency Quantum Upconverters
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Radiofrequency Quantum Upconverters
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m3 magnet

shieldedregion =.29 T

B [tesla]
7.0000

65333
6.0667
5.6000
51333
46667
4.2000
37333
32667
2.8000
23333
1.8667
1.4000
09333
04667
0.0000

Magnitude B Scale0Tto 7.0 T

2400

-2.400

3.533
3.067
2600
2133
1.667
1.200
0.733
0267
0200
-0.667
-1.133
-1.600
-2.067
-2533
-3.000

NamedExpr
4.000

Axial B Scale -3.0Tto6.0T

Radial B Scale -3.0Tto4.0T

63




Misalignment mechanism
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50L details

Resonator at <100 mK

~Coupled energy in resonator vs
energy in axion field

Integration time
Sheath + Magnet

at 1K
L cpy By VIO QY my

Yary~y,min T1/4 771/4

Amplifier noise temperature,
normalized to %2 photon SQL

Physical Temperature
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