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Our Protagonists

● Robert Hanbury Brown was an 

experimentalist and Richard Twiss was 

a theorist.

Robert Hanbury 
Brown  (Australian 
Academy of 
Sciences)

Richard Twiss (Springer 
International Publishing)



History: Stellar Interferometry

● Before HBT, astronomers used Michelson interferometry, to measure the diameter of stars.

● The atmosphere causes fluctuations in the path length of starlight, sometimes seen as twinkling, 

and makes Michelson interferometers unreliable.

● The HBT interferometer correlates the fluctuations in the intensity from an incoherent light 

source, which are not affected by the atmosphere.

● To test this, they first measured the diameter of the sun using radio waves and recycled World War 

II radio equipment.



History: The Tabletop Experiment
● In 1956, HBT made a tabletop experiment to 

validate that photomultiplier tubes work 

properly.

● They had a mercury arc lamp send light to two 

detectors.

● The intensity fluctuations at the detectors were 

observed to be correlated.

Hanbury Brown, R., & 
Twiss, R. Q. (1956). 
Correlation between 
Photons in two Coherent 
Beams of Light. Nature



History: The Astronomy Experiment
● Less than a year after the success of this experiment, they 

published another paper using the second order correlation 

to measure diameter of the star Sirius .

● They measured an angular diameter of 0.0068" ± .0005" 

and calculated an apparent angular diameter of 0.0063" ± 

10%.

● The published one being .005936" ± .01%.
Hanbury Brown, R., & Twiss, R. Q. (1956). A Test of a 
New Type of Stellar Interferometer on Sirius. Nature



History: Australian Interferometer

● After the success of measuring Sirius, Hanbury Brown 

built an observatory with a diameter of 188m in 

Narrabi, Australia.

● There, they  measured the arc lengths of a variety of 

stars of different classifications.

Hanbury Brown, R. (1974). The intensity 
interferometer. Taylor & Francis.



Simplified Diagram

Hanbury Brown, R. (1974). The 
intensity interferometer. Taylor & 
Francis.
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Disambiguation

l

Hanbury Brown, R. (1974). The 
intensity interferometer. Taylor & 
Francis.



Expanding and extracting relevant terms...

Simplify by taking ⍵_1 = ⍵_2 = ⍵



After some geometry...



Future Goals

● We want to finish the derivation of HBT, all of the sources that we have looked at do not follow 

through with it all the way and skip to the end.

● We’re also preparing a simulation to assist in setting up the experiment and to provide an easy tool 

for teaching purposes.

● We want to replicate HBT’s tabletop setup with modern equipment.
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