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Introduction
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• In 1956, HBT correlated the intensities of visible light from a mercury 

arc lamp using photocurrents emitted from PMTs [1].

• They used this technique to find the angular diameter of Sirius [2].

• The second order correlation, 𝑔(2) , of Source A using Detectors 1 & 2 

where Detector 2 has a variable time delay 𝜏, is [3]

𝑔(2) lA1, 𝑟2, 𝜏 = 𝐼 lA1, 𝑡 𝐼 lA2, 𝑡 + 𝜏 / 𝐼 lA1, 𝑡 𝐼 lA2, 𝑡 + 𝜏 (1)

• 𝑔(2) of N incoherent sources and two detectors is
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• HBT also derived the second order correlation for a star [4].

𝑔(2) = 2𝐽1(𝜋𝜃𝑈𝐷𝑑/𝜆)/(𝜋𝜃𝑈𝐷𝑑/𝜆)
2 (3)

Abstract
We have successfully simulated starlight using two detectors with a 

variable distance between them as shown by Hanbury Brown and Twiss 

(HBT) in 1956. We are also working on building a tabletop experiment 

that will use pulse counting to find the intensity correlation of visible 

light from an incoherent source. So far, the photomultiplier tubes (PMTs) 

have been wired and equipment has been gathered.
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Star Simulation
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• Instead of photocurrents, we will count photons using PMT pulses.

• A heavily filtered mercury arc lamp will emit incoherent light to two 

PMTs, which will create voltage pulses.

• The pulses will be counted at the signal counters and an ADC.

• The peak detector will let the ADC read the voltage of the microsecond 

TAC pulses and will then be reset after the voltage has been read.

• So far, the PMTs have been wired and tested and we are working on 

the ADC and peak detector part of the experiment.

Tabletop Experiment

Figure 1: The 

original HBT 

experimental 

design [1].

Figure 5: A diagram of the planned tabletop experiment.

• I stimulated source points on a semi-sphere using two methods.

• The amplitude of light with a random phase emitted from all the source 

points was calculated at two detection points a variable distance apart.

• The random phase was made many times to represent phase averaging.

• We observed that as the number of random phases increased, the chi-

squared value decreased, so the data points should converge to theory

Figure 3: Emissions points on a star where L = 1000 km with a radius of 

100m using a random method (left) and the Fibonacci method (right). 

Figure 4: The random source plot (Top) and the Fibonacci source plot 

(Bottom) are in agreement with the expected angular diameter of 200 𝜇𝑟𝑎𝑑.

Figure 2: Diagram 

of a simple system 

of two source 

points and two 

detection points.


