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5 %

You, me, stars...

26 %
Dark Matter

Thing is unclear 
dark, too dark

69 %

Wimps
Axions

Axions (QCD)
ALP’s

...

DM candidates
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DM candidate:Axions (QCD)

Mass
~90 orders of Magnitude ?
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Pierre Brun
this afternoon



5/23

theoryDM candidate:Axions (QCD)

Step 2 

Step 1 
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theoryDM candidate:Axions (QCD)

Step 2 

Step 1 

effective coupling
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Effective Lagrangian step 2

theoryDM candidate:Axions (QCD)

magnetic field coupling 

 electric field induced at the metal interface

Modified Maxwell’s equations
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Eout →   

Detection principle

 

Axion field induced electric field

Eout electric field generated at the metallic interfacemetal 

Maxwell’s equations → 

magnetic field

Ea

Eout

air

Antenna
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1.70 m
1.

20
 m

Analysis

~4 K~290 K ~290 K

Wood support
permanent magnets 
copper

Antenna
[10,26] GHz

electronic 
acquisition

Detection

Radius of curvature of the dish

principle
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Detection 

Power generated at the metallic interface:

Sensitivity estimation of our experiment:

hypothesis

With

→ < 100 K

→ < 10-21 W

→ 0.25 T2m2
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post-in
flation

Detection 

DAWA

expected range 
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Mallet Plywood support
Iron frame to ensure the spherical shape 
of the permanent magnet support

Detector magnets support
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Detector magnets support

tow ball

trailer hitch

Plunge router

How to get a spherical support ?

tow ball trailer hitch

Défonceuse       → 
(french translation)
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meas. = 1715 ± 0.28 mm

surface area measurement

Detector magnets support

636 measurements → 

mm
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Magnetic field

B~0.6 to 1.0 T

PCB + copper
0.2 mm            0.05 mm

8 magnets

 permanent magnets



16/23

COMSOL 
calculation at 200 µm from central magnet  →  ~0.6 T < B < ~1.1 T  

Half module calculation

T

S~2. cm²  ←  2 magnets 0.5 cm x 2 cm
<B²S> ~0.88 T² cm² 

22.44 

22.27

23
.6

0

All in mm

Magnetic field  permanent magnets
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emitter

X 2205 (phase 2 →3087 )  
screwed into the wood support

Magnetized metallic dish

<B²S> ~ 0.25 T² m²
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Antenna [10,26] GHz
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cold

2 LNA’sCryocooler 1.5 WCryostat 

50 K

4 K

Electronics
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Electronics

[10,11] GHz (30 x  1 meas.)

[0,1] GHz

[0,100] MHz  (10 x 1 mezzanine) 

[10,40] GHz

Stage 1

Stage 2

hot
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Stage 2 
18 GHz → 1 mezzanine [0,25] MHz  

prototypeElectronics
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Conclusion (1) 

2026 DAWA 
emitter 

✔ support
✔ permanent magnets

electronics
✔ radiometer prototype (1 mezzanine)  
✔ spectrum Analyzer 

tests 
end of this year

first physics run 
beginning of 2026 
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1.70 m

1.
20

 m

~290 K

Radius of curvature of the dish

Conclusion (2) 

2026 DAWA 
first results

2027 Super DAWA
cryostat
emitter supra
antenna ~10 K
full electronics chain

Cryostat under construction: 4 m x Ǿ 2 m 

Full 
electronic chain

4 to 10 K

new magnets same radiometer
antenna & electronics

Supra 
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backup
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(mini) DAWA magnets tests
Prototype 1/4  50x50 cm²

1.70 m
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AntenneMiroir

SuperDAWA
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