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HHBY interferomefry: historical perspective htip://www.scielo.br/scielo.php’script=sci_arttexté&pid=50103-9;
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Faure 1. Aeriak photo and Hiustration of the ordginal HBT appars-
tax, They have been extracted fram Refl[H.

HBT interferometry, also known as two-identicai-particle correlation, was ideatized in the 1950's by Robert
Hanbury-8rown, as a means to measuring stellat radil through the angle subtended by nearby stars, as seen
from the Earth's surface.

Figure 2. Picture of the i (loséopes used in the HBT oxperi-
pients, ‘The Dgure was exteacted froms Reff 1],

Before actually performing the experiment, Hanbury-Brown Invited Richard Q. Twiss to develop the
mathematical theory of intensity interference (second-order interference)[2]. A very interesting aspect of this
experiment Is that it was conceived by both physicists, who also built the apparatus themselves, made the
experiment In Narrabri, Austraiia, and finally, analyzed the data. Nowadays, the expariments dolng HAT at the
RHIC/BNL accelerator have hundreds of participants. We could briefly summarize the experiment by informing
that it consisted of two mirrors, each one focusing the light from a star onto a photo-multiplier tube. An
essential ingredient of the device was the correlator, 1.e., an electronic circult that received the signals from
both mirrors and multiptied them. As Hanbury-Brown himself described it, they *' ... collected light as rain in
a bucket ... ", there was no need to form a conventional image: the (parabotoidal) telescopes used for radio-
astronomy would be enough, but with light-reflecting surfaces. The necessary preclsion of the surfaces was
governed by maximum permissible field of view. The draw-back they had to face In the first years was the
skepticism of the community abeut the correctness of the resuits. Some scientists considered that the
observation could not be real because it would viclate Quantum Mechanics. In reality, in 1956, helped by Purcell
[373, they managed toe show that it was the other way round: not only the phenomenon existed, but It also
followed from the fact that photons tended to arrive in pairs at the two correlators, as a consequence of
Bose-Einstein statistics. A very interesting review about these early years was written by Gerson Goldhaber[1],
one of the experimentalists responsible for discovering the identical particie correlation in the apposite realm of
HBT: the microcosmos of high energy collisions. C

1.2 GGLP

In 1959, Goldhaber, Geldhaher, Lee and Pais performed an experiment at the Bevalac/LBL, in Berkeley, CA,
USA, aiming at the discovery of the 9 resonance[4]. In the experiment, they considered i collislons, at 1.05
GeV/c, They were searching for the resonance by means of the decay © ® p*p~, by measuring the unlike pair,
ptp—, mass-distribution and comparing It with the ones for like pairs, p*p®. Afterwards, they conduded that
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Photon_bunching.png (PNG [mage, 1205 x 348 pixels) https://upload.wildmedia.org/wikipedia/commons/8,’86/Phot0n_bunc§
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Photon detections as a function of time for a) antibunched, by random, and ¢) bunched light
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