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Halley, Edmond

Born London, England, 8 November 1656

Died Greenwich, England, 25 January 1742

Edmond Halley had an extraordinary range of scientific interests and made significant
contributions to many of them, including stellar astronomy, the scale of the Solar System,
navigation and geophysics, mathematics, and the motions of comets. To some extent, Halley's
genius was overshadowed by the brilliance of his colleague, Isaac Newton. It was Halley who
persuaded Newton to finish his masterwork, the Principia, and then paid for the publication
costs himself.

The eldest son of a well-to-do London landowner, salter, and soapmaker of the same name,
young Edmond benefited from tutoring at home before attending Saint Paul's school. In 1673,
Halley entered Queen's College, Oxford. Three years later, he traveled to the island of Saint
Helena with the intention of supplementing the Northern Hemisphere star catalogs of John
Flamsteed and Johannes Hevel with one from the Southern Hemisphere In 1678, Halley
returned to England and presented the king with a map of the southern stars. By royal command,
he was awarded an MA degree by Oxford University, although he had not fulfilled the
residency requirement. During the same year, Halley was elected a Fellow of the Royal Society
of London but resigned in 1685 when he was elected clerk of that society, a position he held
until 1699. In 1696, as a result of a recoinage within England, Halley became deputy controller
of the Mint at Chester for two years. For the next three years, 1698—1701, he undertook three
voyages to chart magnetic variations and investigate tidal phenomena. In 1702 and 1703,
Queen Anne sent Halley on diplomatic missions to Europe to advise Emperor Leopold of
Austria about the fortification of seaports on the northern shores of the Adriatic. In 1704, he
obtained the Savilian Chair of Geometry at Oxford, and in 1720 Halley was appointed
Astronomer Royal. In 1682, the same year that the comet that would one day bear his name
returned, he married Mary Tooke. Of his three children, his two daughters, Katherine and
Margaret, survived him. His only son, Edmond, predeceased him by one year.

In stellar astronomy, Halley is credited as being the first to construct a star catalog for those
stars observable in the Southern Hemisphere and the first to establish that stars change their
positions over time. In 1676, before finishing his work at Oxford, the young Halley set sail for
Saint Helena, off the western coast of Africa Despite poor weather conditions, Halley managed
to make the necessary observations and compile a star catalog of 360 stars, which was quickly
published upon his return in 1678. Halley's catalog not only recorded the absolute positions of
the stars on the celestial sphere but also their interstar angular distances, allowing future star
catalogs to be easily updated if improvements were made for certain stellar positions. By
comparing the positions of bright stars as compiled by Ptolemy with those compiled more
recently, Halley concluded that some current star positions differed significantly from those
given by Ptolemy, even when the effects of precession and observational errors were taken into



account. Although Halley was only able to establish the so-called proper motions of three bright
stars—Arcturus, Procyon, and Sirius—he correctly noted that other dimmer (and probably
more distant) stars also had proper motions, but that the amount was undetectable.

In studying the scale of the Solar System, Halley developed plans for observing the transits of
Venus across the face of the Sun to determine the solar parallax, or the distance between the
Sun and the Earth. Although this idea had been suggested by James Gregory in 1663, Halley
developed the idea into an observing plan and drew attention to the fact that the next
opportunities would occur in 1761 and 1769. Observers were to note the time at which Venus
first entered the Sun's disk and the time when it first departed the solar disk. When compared
with similar timing measurements taken by other observers located at different observing sites,
the distance to Venus could be determined. By Kepler's third law, This one absolute distance
measurement could be used to determine the scale of the Solar System since the relative
distances of the planets from the Sun were already known. Extensive international observing
campaigns were organized in 1761 and 1769 to make the necessary measurements. Although
the observations were somewhat imprecise because the circular images of Venus near the Sun's
limb were distorted by atmospheric seeing effects, the campaign ultimately succeeded in
determining several estimates for the Sun's distance, including a few that provided a correct
solar distance of about 93 million miles.

Halley also made contributions to navigation and geophysics. In 1683 and 1692, he published
his views on the Earth's magnetic field. Halley suggested that the Earth's magnetic field is
generated by an inner magnetic core with its north and south magnetic poles and by an outer
magnetic shell with its own north and south magnetic poles The core and the shell then had
slightly different rates of diurnal rotation, allowing for the observed variations in the Earth's
magnetic field. The space between the core and the shell was filled with effluvium, and in a
subsequent paper published in 1716, auroral displays were explained by luminous effluvium
that had escaped and was controlled by the Earth's magnetic field. In an effort to solve the
problem of determining longitude at sea, Halley investigated terrestrial magnetism and the
extent to which a magnetic compass needle would vary from the meridian direction in response
to local magnetic fields at particular locations on the Earth's surface. In 1698—1700, Halley was
commissioned as a naval captain and took his ship, the Paramore, across the Atlantic to map
out the magnetic variations at various locations. By connecting equal points of magnetic
variation, Halley established the first charts showing magnetic variations, which he hoped
would be useful to subsequent sailors for determining longitude. Unfortunately, the magnetic
variations do not show systematic changes with longitude, nor do they remain constant with
time. While the use of these charts for the determination of longitude was impossible, they
were the first examples of isogonic lines.

In an effort to date the Earth, Halley suggested that the salinity in the Earth's waters was
increasing, and by measuring the current level of salinity and approximating the rate of increase,
he arrived at a date that was far too long to be compatible with biblical evidence and too short
to conclude that the Earth was eternal. This is but one example of Halley's trust in science over
religious faith—an attitude that was not popular with many of his contemporaries and an



attitude that likely prevented him from obtaining the Savilian Chair of Geometry at Oxford
earlier than he in fact did

Halley's papers on pure and applied mathematics included those on higher geometry, the
computation of logarithms and trigonometric functions, as well as the trajectories of cannon
shots and the focal lengths of lenses. He was also the first to suggest the use of mortality tables
as the basis for determining annuities. Halley's interest in mathematics extended to historical
works, and in 1705, together with David Gregory, Halley embarked upon a translation of the
work Conics by the ancient Greek, Apollonius. However, three years later, Gregory died, and
Halley carried on alone. Since the works in the original Greek were not available, Gregory and
Halley were forced to use incomplete Arabic translations. Halley not only translated the known
work into Latin but also, by using fourth-century commentaries by the mathematician Pappus,
managed to restore the eighth section that was not available in Arabic translations. Earlier,
Halley completed a translation from Arabic into Latin of De Sectione Rationis by Apollonius,
work that had been started by Edward Bernard.

Halley is best remembered for his study of comets. Just prior to the publication of his Principia
in 1687, Isaac Newton had worked out a semigraphical technique for computing the orbits of
comets using angular position observations of the comet with respect to neighboring
background stars. Newton applied his method only to the comet of 1680 and computed a
parabolic orbit for this comet. It was Halley who suggested to Newton in 1687 that his method
should be tried upon the observations of other comets Eight years later, Halley took up his own
suggestion and wrote to Newton, noting his own parabolic orbit for the comet of 1683, his
reexamination of the orbit for the comet of 1680, and his suspicion from their orbital
similarities that the comets seen in 1531, 1607, and 1682 were one and the same object. Halley
correctly attributed the unequal time intervals between the three apparitions to the perturbative
effects of Jupiter.

When Halley's masterwork, 4 Synopsis of the Astronomy of Comets, was finally published in
1705, it was only a 16-page pamphlet Much of the important information is contained in a
single table giving parabolic orbital elements for 24 comets observed from 1337 through 1698.
Halley had used a modified version of Newton's method that produced parabolic orbits, but he
was of the opinion that their true paths were elongated ellipses. The similarity between the
orbital elements of the comets seen in 1531, 1607, and 1682 led Halley to suggest that this
comet would return again in 1758. It was not until his posthumous Astronomical Tables were
published in 1749 and 1752 that the prediction was revised to late 1758 or early 1759. A specific
perihelion passage time prediction of mid-April 1759 would be left to Alexis Clairaut, who
finished his work just before the comet was recovered on December 25, 1758. Although in
Halley's time his cometary prediction was not prominently mentioned when his achievements
were discussed, the successful recovery of Comet Halley in late 1758 and its perihelion passage
on March 13, 1759, led to this comet being named after Halley (IP/Halley), and this first
successful prediction of a comet's return was used to glorify the Newtonian astronomer.
theories that made it possible.

Donald K. Yeomans
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