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Radio interferometer
• Two telescopes, each records electric field .
• Later, correlate the recorded electric fields.
• Correlation (‘visibility’) measures the FT of the 

sky

• Angular resolution 
• Correlation can be measured in software, so no 

restriction on baseline .  
• EHT uses mm, and baselines the size of the Earth 

( km)!  How to improve resolution?

ALMA observatory



Optical interferometer
• Visible light has  over 1000x smaller than 

radio, so we could get over 1000x better 
resolution

• But the frequency is > 1000x higher, so we 
can’t record the electric field at these 
frequencies.
⇒ Cannot correlate in software!

• Instead: physically combine light beams.  
Combined beams interfere, producing 
interference fringes.

• This restricts baseline lengths.  In practice, .  
So  not any better for optical interferometers 
than VLBI. 

Image credit: ESO



Intensity interferometer

• Intensity correlations turn out to measure the visibility amplitude

• Fourier transform of the sky, without phase information. 
• You can still do a lot with this!

• Correlate intensity instead of 
• Example: 

Intensity fluctuatuates even 
when source ’s are constant

Intensit
y

EHT 2012 
no phase information

still nailed the 
size



Intensity interferometry of AGN

• Direct geometric measurement of H0

• Probe AGN physics (e.g., measure inclination, test unification 
model)

• Futuristic: strong-field gravity, binary AGNs, …

2403.15903

Science case for building next-gen intensity interferometers:



Reverberation mapping gives a physical size
• AGN luminosity varies over time, for both continuum and lines.
• But line variability lags the continuum variability: central source 

illuminates larger “broad line region”, which cools by line emission
• Time delay gives physical size

Cackett, Bentz & Kara (2021)



Intensity interferometry gives an angular size



Measuring H0

• Reverberation mapping  physical size of line-emitting region.
• Interferometry  angular size of the same region (same photons)
• Comparing the two tells us the angular diameter distance to the 

AGN
• Since these are line emitters, we also have redshift

Q: Can intensity interferometry help with Hubble?

A: 5 AGN,
Picosecond detectors, 
14 dishes 88m2 each, 
24 hours, 50 spectral channels 

3% H0 measurement
(see 2403.15903)


	Can intensity interferometry help with Hubble?
	Work done in collaboration with:
	Radio interferometer
	Optical interferometer
	Intensity interferometer
	Intensity interferometry of AGN
	Reverberation mapping gives a physical size
	Intensity interferometry gives an angular size
	Measuring H0

