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Light Dark Matter

• Axion and ALPs 

• Hidden photons

• Mass < 1 eV 

• Non thermal produced 

• Motivated mass range of         
10 μeV-10 meV (2.4 GHz -2.4 
THz).  
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Experiments
ADMX, CAST-RADES 
CULTASK, CASPEr, 

ABRACADABRA 
ORGAN,MADMAX, … 

OSQAR 
ALPS 

CROWS 
CAST 
SHIPS 
IAXO 

Haloscope

Helioscope

Light-shining through-wall
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BRASS 
Broadband 
Radiometric 

Axion SearcheS



DM detection with dish antenna

[Horns et.al. 2013 arXiv:1212.2970]

×

For Hidden Photon
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×

magnetised  
surface

[Horns et.al. 2013 arXiv:1212.2970]

For Axion/ALPs
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DM detection with dish antenna



Flat Conversion Surface

h ≈ λ

Permanently magnetised 
surface area plated with 

dielectric layer

Photon flux ∝ < |B∥ |2 > A

B∥

DM Axions
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Parabolic Antenna

Detector
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BRASS
Schematic Design

1. Permanently magnetised surface. 
2. Dish antenna for photon signal concentration. 
3. Broadband acquisition (16 GHz BW, ~107channels).
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BRASS
Expected Sensitivity
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BRASS-6

Cryogenic Amplifier 
Receiver Backend 

Data Storage

4.8 m

2.9 m

Parabol  
reflector

Halbach Array 
Conversion  

Surface
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BRASS-6

Cryogenic Amplifier 

Receiver Backend 

Data Storage

Radio shielded 
lab from 9 kHz to 
8 GHz (-80 dB)
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BRASS-6 Cryogenic 
Amplifier 

• Parabolic dish with 
d = 2 m. 

• f = 4.8 m 
• Installation in the 

next two weeks. 

Dish Reflector
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BRASS-6 Cryogenic 
Amplifier 

Halbach Array: 12 x 12 x 192 mm 
4 Halbach Units 

Conversion Surface
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BRASS-6 Cryogenic 
Amplifier 

Concentrated Field

Only horizontal field components contributes 
 to the photon conversion.

Conversion Surface
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BRASS-6 Cryogenic 
Amplifier 

h = 0.01 mm , |B∥ | = 0.506 T

h = 0.5 mm , |B∥ | = 0.467 T

h = 1 mm , |B∥ | = 0.433 T

h = 1.5 mm , |B∥ | = 0.403 T

Conversion Surface
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BRASS-6 Cryogenic 
Amplifier 

Simulation Measurement

• Design an optimal array via simulation. 
• Contacting company for construction commission.

Conversion Surface

 18



BRASS-6 Cryogenic 
Amplifier 

Radio Receiver F/B-end

LO-A

LO-B

LO-C

Formatter Recorder 
Correlator

Receiver
arrive in Q4 2019

Fe
ed LNA

Digital Backend
arrive in Q3 2019

Temp = 10K
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BRASS-6 Cryogenic 
Amplifier 
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• Design of the conversion surface. 
• Effect of the inhomogeneous field.  
• Alignment calibration. 
• Signal profile.

• Reflector is ready for installation. 
• Backend system arrives in Q3-4/2019 
• Magnetic surface is ready in Q1/2020.



Conclusion

• BRASS is a haloscope experiment search for 
light dark matter in a wide mass range (10 
μeV-10 meV). 

• BRASS-6 is under construction 🔨 , data taking 
and calibration ⏰ in later 2019/ early 2020. 
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Thank you for attention!
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BRASS
Broadband Radiometric Axion SearcheS

Magnetic field for 
Axion-photon conversionParabolic Antenna

Detector
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BRASS
Broadband Radiometric Axion SearcheS

axion/alps

Flat  
Magnetised 
Surface

Converted Photons
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BRASS-6 Cryogenic 
Amplifier 

Conversion Surface
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