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How to Measure Angular Diameter of a Star?
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Michelson Stellar Interferometer = Amplitude Interferometer

Betelguese angular diameter

measuremet in 1920

mirrors
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Amplitude Interferometer Limitations
Phase stability in atmosphere and 
telescope

RF astronomy in 1950's

Long baselines needed

RF signals can travel in cables
mirrors
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Intensity (Hanbury-Brown-Twiss) Interferometer

Apparent Angular Sizes of Discrete Radio Sources: 
Observations at Jodrell Bank, Manchester R. 
Hanbury Brown, et al, Nature (1952)

R. Hanbury Brown & R.Q. Twiss LXXIV. A new type of 
interferometer for use in radio astronomy, The London, 
Edinburgh, and Dublin Philosophical Magazine and 
Journal of Science, 45:366, 663-682 (1954)
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Intensity Interferometry
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How does it work?
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How does it work?
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Intensity Interferometry by HBT

1956 measurement of Sirius angular diameter

Military searchlights in Jordell Bank
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Back to Present Times

• Very Energetic Radiation Imaging Telescope Array System (VERITAS), 
Arizona, US
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VERITAS
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Dark Matter Intensity Interferometer?
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Intensity interferometry for ultralight bosonic dark matter 

detection, H. Masia-Roig et al., arXiv:2202.02645 (2022)
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Ultralight DM

• Single particle – plain wave

• Superposition

• Virialization of DM in the galactic halo
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Stochastic Fluctuations of Dark Matter Field
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Stochastic Fluctuations of Dark Matter Field
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Intensity Detector - Magnetometer

Quadratic coupling

Sensitivity < pT
100 Hz bandwidthWhy quadratic coupling?
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DM Signature = Correlation
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DM Signature = Correlation
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Sensitivity Estimation
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ALP Mass Range Limitations
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Current Bounds
Wide frequency bandwidth thanks to 
intensity interferometry!

25
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Toy Model
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Correlation
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Toy Model Exclusion Plot
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Toy Model Exclusion Plot
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Toy Model Exclusion Plot
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Outlook
• DM intensity interferometry is possible!

• Fitting lineshape instead of looking at G1(0) alone

• Need for longer coherence times correlation (Hayward team) 

• Low frequency magnetic noise can be suppressed in                             
co-magnetometers (Advanced GNOME)
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