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(b. Wallace, Nova Scotia, Canada, 12 March 1835; d. Washington, D.C., 11 July 1909), astronomy.

Simon Newcomb was the most honored American scientist of his time. During his lifetime his influence on
professional astronomers and laymen was unparalleled, and it is still widely felt today. Having revolutionized the
observational methods of the United States Naval Observatory, he reformed the entire theoretical and computational
basis of the American Ephemeris. The planetary theories and astronomical constants that he derived are either still in
official use or have been superseded only recently. Newcomb’s discovery of the departure of the moon from its
predicted position led to the investigations on the variations in the rate of rotation of the earth. These inquiries
dominated dynamical astronomy during the first half of the twentieth century.

Though almost wholly of New England ancestry, Newcomb was born in Canada, the elder son of John Burton
Newcomb, an itinerant country schoolteacher, and Emily Prince, daughter of a New Brunswick magistrate. Newcomb’s
early years were spent in various villages in Nova Scotia and Prince Edward Island. At the age of sixteen he was
apprenticed to one Dr. Foshay, on the understanding that in return for schooling in “medical botany” he would serve as
general assistant for five years. Dr. Foshay was a quack, and Newcomb ran away empty-handed, after serving two
years. He walked most of the 120 miles to Calais, Maine, where he was befriended by a sea captain who agreed to let
him work his passage to Salem, Massachusetts. There he was met by his father and they journeyed together to
Maryland.

Newcomb obtained a teaching post at a country school at Massey’s Cross Roads, Kent County, and a year later he
moved to a school in nearby Sudlersville. In his spare time he taught himself mathematics, studying in particular
Newton’s Principia. In 1856 Newcomb became a private tutor nearer Washington and frequently traveled to the capital;
he visited the library of the Smithsonian Institution and secured secretary Joseph Henry’s permission to borrow the first
volume of Bowditch’s translation of Laplace’s Mécanique céleste—a work that proved then to be somewhat beyond his
mathematical powers. Soon afterward he met Henry, who suggested he seek employment at the Coast Survey. He was
in turn recommended to the Nautical Almanac Office, then located in Cambridge, Massachusetts. Newcomb arrived
there at the beginning of 1857 and a few weeks later was given a trial appointment as an astronomical computer. He
also took the opportunity of studying mathematics under Benjamin Peirce at the Lawrence Scientific School of Harvard
University and graduated the following year.

The outbreak of the Civil War in 1861 brought the resignations of several of the professors of mathematics attached to
the United States Navy, and Newcomb was invited to fill a vacancy at the Naval Observatory. He was assigned to assist
in observing the right ascensions of stars with the transit circle. He deplored the random observation of stars, as was
customary, and was dismayed that there was no concerted action with the person observing declinations with the mural
circle. In 1863 he was placed in charge of the mural circle, and he proposed to Superintendent Gilliss a plan, based
largely on the practice at European observatories, whereby the right ascension and declination observations would be
conducted more systematically. When a new transit circle was acquired in 1865 Newcomb initiated a four-year program
of fundamental observations of stellar positions, involving both day and night measurements.

Newcomb had great respect, but no particular love, for observational work. While in Cambridge he had put the
principles of the Mécanique céleste to good use and studied the secular variations in the motions of some of the minor
planets. He showed that their orbits did not intersect and that there was no reason for accepting the then prevalent
hypothesis that the minor planets were fragments of a larger planet that had exploded or been shattered by a collision.

After moving to Washington, Newcomb became especially interested in the motion of the moon and in the accuracy of
Hansen’s lunar tables. It soon became clear that the moon was starting to deviate from its predicted position. Hansen
had fitted his theory to observations back to 1750, and in order to study the deviation it was desirable to make use of
even earlier observations. Surmising that older records of occultations of stars by the moon existed in the archives of
the Paris Observatory, Newcomb visited Paris during the siege of 1871 (departing only three weeks before the
observatory found itself in the line of retreat of the Commune) and located a wealth of high-quality observations
extending back to 1672. His analysis of these and other observations revealed that Hansen’s tables were considerably in
error prior to 1750. He suspected that the discrepancy was due to variations in the rate of rotation of the earth—and thus
in the astronomical reckoning of time —but his attempt to verify this from observations of transits of Mercury was
inconclusive (1882). Newcomb again took up the problem of the “fluctuation” in the motion of the moon during the
final years of his life, and his exhaustive discussion of lunar observations from 720 B.C. to A.D. 1908 was completed
only a month before his death. It remained for Brown, Innes, Spencer Jones, de Sitter, and others to prove that the cause
of the fluctuation is indeed the irregular rotation of the earth.

In 1875 Newcomb was offered the directorship of the Harvard College Observatory, which he declined. In 1877 he was
appointed superintendent of the Nautical Almanac Office, which had by then been transferred to Washington. After
improving the efficiency with which the calculations for the American Ephemeris were made, he embarked on two
ambitious projects: discussing the observations of the sun, moon, and planets obtained since 1750 at thirteen of the
leading observatories throughout the world, and developing new theories and tables for the motions of these bodies. (He
had published preliminary theories and tables for Uranus and Neptune several years earlier.) The project was clearly too
much for one individual; and Newcomb thus went to considerable pains to obtain the best possible assistance. The most
difficult part of the work, that of constructing the theories of Jupiter and Saturn, was entrusted to G. W. Hill. For these,
Hansen’s method was employed, and Newcomb subsequently regretted that he had not used the same method for the
other planets; the use of Encke’s method, although much more straightforward, introduced problems into the
determination of the orbital constants that Newcomb was not able to solve. Most of the work was completed by 1895,
although it was left for E. W. Brown to construct the lunar theory.

In the course of his work on planetary theory Newcomb devised a useful procedure for developing the “disturbing
function” that gives the perturbative action of one planet on another. In the case of circular orbits it is usual to develop
the reciprocal of the distance between the planets as a cosine series in multiples of the longitude difference between the
planets, each term being multiplied by a “Laplace coefficient.” Newcomb showed that the process could easily be
extended to elliptical orbits by the introduction of quantities dependent upon the multiple of the mean longitude
difference and differential operators that act on the Laplace coefficients. He tabulated these quantities, now commonly
known as “Newcomb operators,” out to those corresponding to the eighth power of the orbital eccentricities, although
some of the final ones have been found to be incorrect.

During his early years at the Naval Observatory, Newcomb made an investigation of the solar parallax, principally from
observations of Mars at its 1862 opposition. In 1870 he proposed the establishment of a committee to plan observations
of the 1874 and 1882 transits of Venus, with a view to obtaining a more precise value of the solar parallax. The
committee became the Transit of Venus Commission, and Newcomb was appointed secretary. The results from the
1874 transit were disappointing; and although he was very much in the minority, Newcomb seriously questioned the
wisdom of dispatching expeditions to observe the 1882 transit. (He did, however, conduct an expedition to South Africa
in 1882.) He felt that a better value of the parallax could be obtained from the velocity of light and the constant of
aberration. Newcomb’s investigation of the velocity of light, using mirrors at the Naval Observatory, the Washington
Monument, and Fort Myer, Virginia, was essentially a refinement of Foucault’s method. The value obtained was long
the astronomical standard.

Newcomb’s study of the transits of Mercury confirmed Leverrier’s conclusion that the perihelion of Mercury is subject
to an anomalous advance (now known to be due to relativity), and he sought vainly for an explanation. In the course of
his work on the transits of Venus of 1761 and 1769 he resolved the doubts surrounding the 1769 observations of
Maximilian Hell. The value for the mass of Jupiter which he determined from the observations of Polyhymnia has still
not been significantly improved. Newcomb also established that the retrograde motion of the line of apsides of Saturn’s
satellite Hyperion is due to the resonant influence of Titan. He was able to show that the fourteen-month period found
by Chandler in the variation of latitude is due to some lack of rigidity of the earth. He studied the zodiacal light, the
distribution and motions of the stars, and solar radiation.

Around 1880 Newcomb founded the Astronomical Papers Prepared for the Use of the American Ephemeris and
Nautical Almanac and the greater part of the above-mentioned researches was printed in the first seven volumes of this
series. He also published a short account of his work on astronomical constants under the title The Elements of the Four
Inner Planets and the Fundamental Constants of Astronomy (1895). At an international conference in Paris in 1896, it
was agreed that from 1901 onwards, these constants (with only minor modifications) should be used in all the national
ephemerides of the world. Newcomb was also charged with completing a catalogue of the positions and motions of the
brighter stars and with making a new determination of the constant of precession. Completion of this work was
complicated by his automatic retirement on his sixty-second birthday (1897), but arrangements were made for him to
continue on a consulting basis.

Newcomb was instrumental in securing from Alvan Clark and Sons a twenty-six-inch refractor for the Naval
Observatory, and with it he made measurements of the satellites of Uranus and Neptune. He was also prominently
involved in negotiations with the Clarks for a thirty-inch refractor for the Pulkovo Observatory and in the establishment
of the Lick Observatory.

In addition to his many scientific papers Newcomb wrote A Compendium of Spherical Astronomy (1906). It was
intended to be the first of a series of texts, and it is regrettable that he never produced any further volumes. He wrote
popular works on astronomy as well as three novels, some mathematical texts, several papers on economics, psychical



research, and rainmaking, and one on the “flying machine” (in which his gift of foresight completely failed him: his
view that man would never fly brought him into direct conflict with the astrophysicist Samuel Pierpont Langley).

Newcomb was a member or foreign associate of the national academies or astronomical societies of seventeen
countries, and he received honorary degrees from as many universities. He was one of the first lecturers at the Johns
Hopkins University and became a professor there in 1884; he was awarded the Sylvester prize in 1901. Among his
other awards were the Copley Medal of the Royal Society, the Gold Medal of the Royal Astronomical Society, and the
(first) Bruce Medal of the Astronomical Society of the Pacific. In 1863 he married Mary Caroline Hassler. He retired
from the navy with the rank of captain and was promoted to rear admiral (retired) in 1906. Newcomb was buried with
military honors in Arlington National Cemetery; President Taft and the representatives of several foreign governments
attended the funeral.
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