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Discovery of a Trans-Neptunian Planet. 
By Dr. A. C. D. CROMMELIN. 

ON the evening of Mar. 13 (an appropriate date, 
being the anniversary of the discovery of 

Uranus in 1781, and Mar. 14 being the birthday of 
the late Prof. Percival Lowell) a message was 
received from Prof. Harlow Shapley, director of 
Harvard Observatory, announcing that the astro
nomers at the Lowell Observatory, Flagstaff, 
Arizona, had been observing for seven weeks an 
object of the fifteenth magnitude the motion of 
which conformed with that of a planet outside 
Neptune, and agreed fairly closely with that of one 
of the hypothetical planets the elements of which 
had been inferred by the late Prof. Percival Lowell 
from a study of the small residuals between theory 
and observation in the positions of Uranus. That 
planet was better suited than Neptune for the study, 
since the latter had not been observed long enough 
to obtain the unperturbed elements. 

Lowell's hypothetical planet had mean distance 
43·0, eccentricity 0·202, longitude of perihelion 204 o, 
mass 6t times that of the earth, period 282 years, 
longitude 84° at the date 1914-15. Its position at 
the present time would be in the middle of Gemini, 
agreeing well with the observed place, which on 
Mar. 12 at 3h. U.T. was 7 seconds of time west of 
o Geminorum ; the position of the star was R.A. 
7h. 15m. 57·33s., north decl. 22° 6' 52·2", longitude 
107·5°. This star is only 11' south of the ecliptic, 
making it likely that the new planet has a small 
inclination. As regards the size of the body, the 
message states that it is intermediate between the 
earth and Uranus, implying perhaps a diameter of 
some 16,000 miles. A lower albedo than that of 
Neptune seems probable, to account for the faintness 
of the body. It appears from a New York telegram 
that at least one visual observation of the planet has 
been obtained, from which the estimate of size may 
have been deduced. 

Mention should also be made of the predictions of 
Prof. W. H. Pickering; one of these, made in 1919 
(Harvard An·nals, vol. 61), gives the following ele
ments; Epoch 1920; longitude 97·8° ; distance 55·1, 
period 409 years ; mean annual motion 0·880° ; 
longitude of perihelion 280° ; perihelion passage 
1720, eccentricity 0·31 ; perihelion distance 38, 
mass twice earth's, present annual motion 0·489°. 
This prediction gives the longitude for 1930 as 103°, 
which is within five degrees of the truth ; actually 
it was in longitude 108° at discovery. Prof. 
Pickering 's later prediction is further from the 
truth, making the longitude about 131°. 

Gaillot and Lau also made predictions ; like the 
other computers they noted that there were two 
positions, about 180° apart, that would satisfy the 
residuals almost equally well. Taking the position 
nearest to the discovered body, Lau gave longitude 
153°, distance 75, epoch 1900. Gaillot gave longi
tude 108°, distance 66, epoch 1900. The latter is 
not very far from the truth ; with a circular orbit, 
the longitude in 1930 resulting from Gaillot's orbit 
would be 128°, some 20° too great. Gaillot per-
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formed the useful work of rev1smg Le Verrier's 
theory of Uranus, thus giving more trustworthy 
residuals. Lowell pointed out that the residuals of 
Uranus that led to the discovery of Neptune 
amounted to 133", while those available in the 
present research did not exceed 4·5"; yet even in 
the case of Neptune the elements of the true orbit 
differed widely from the predicted ones, though the 
direction of the disturbing body was given fairly 
well. He noted that in the present case it would be 
wholly unwarrantable to expect the precision of a 
rifle bullet ; if that of a shot-gun is obtained, the 
computor has done his work well. 

Another method of obtaining provisional distances 
of unknown planets is derived from periodic comets ; 
the mean period of the comets of Neptune's family 
is 71 years ; it is pointed out in the article on 
comets(" Encyc. Brit." 14th edition, vol. 6, p. 102) 
that there is a group of five comets the mean period 
of which is I37 years; as stated there," This family 
gives some ground for suspecting the existence of an 
extra-Neptunian planet with period about 335 
years, and distance 48·2 units". This seems to be 
in fair accord with the new discovery, but probably 
the distance is nearer 45 than 48. Comets also 
suggest another still more remote planet, with 
period about 1000 years, a suggestion which has also 
been made by Prof. G. Forbes and by Prof. W. H_ 
Pickering. 

The question has been asked, "Does the new 
planet conform to Bode's law 1 " It is difficult to 
assign a definite meaning to this question, since 
Bode's law broke down badly in the case of Nep
tune ; Neptune's predicted distance was 38·8, its 
actual distance 30·1. For Bode's law, each new 
distance ought to be almost double the preceding 
one; the constant term of the law becomes negli
gible when the distance is great. For the extension 
of the terms given by the law we might (1) ignore 
Neptune as an interloper and take the next distance 
as double that of Uranus, giving 38! units ; (2) we 
might take the next distance as four times that of 
Uranus, which would give 77 units ; or (3) we might 
take the next distance as double that of Neptune or 
60 units; none of these values is good, but (I) is the 
nearest to what we suppose to be the distance. 
Probably the best course is to assume that after 
Uranus the law changes ; each new distance is then 
I! times the preceding one ; on this assumption, the 
hypothetical planet with distance 100 and period 
1000 years would be the next but one after the 
Lowell planet. 

The low albedo of the new planet might be 
explicable if its temperature were much lower than 
that of Neptune. Owing to its smaller size, it would 
have lost more of its primitive heat, and would only 
receive half as much from the sun ; hence its gases 
might be reduced to a liquid form , with great reduc
tion of their volume. This would result in a 
relatively smaller disc than the one that Inight be 
inferred from its mass. 
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Some further particulars of the discovery are 
given by the New York correspondent of the Times 
in the issue for Mar. 15. Quoting an announcement 
which had been received there from the Lowell 
Observatory, it is stated that the planet was dis
covered on Jan. 21 on a plate taken with the 
Lawrence Lowell telescope; it has since been care
fully followed, having been observed photographic
ally by Mr. C. 0. Lampland with the large Lowell 
reflector, and visually with the 24-inch refractor by 
various members of the staff. The observers 
estimate the distance of the planet from the sun as 
45 units, which would give a period of 302 years, and 
mean annual motion of 1·2 degrees. 

At discovery, the planet was about a week past 
opposition, and retrograding at the rate of about 
1' per day; this has now declined tot' per day, and 
the planet will be stationary in April. It should be 
possible to follow it until the middle of May, when 
the sun will interfere with observation until the 
autumn. 

The details of the Lowell Observatory positions 
have not yet come to hand; when they do, it will 
be possible to derive sufficiently good elements to 
deduce ephemerides for preceding years. There are 
many plates that may contain images of the planet ; 
those taken by the late Mr. Franklin Adams in his 
chart of the heavens, those taken of the region round 
Jupiter some twelve years ago for the positions of 
the outer satellites, and those taken at Konigstuhl 
and elsewhere in the search for minor planets ; 
these all show objects down to magnitude 15. If 
early images should be found, they will accelerate 
the determination of good elements of the new 
planet; in the case of Uranus, observations were 
found going back nearly a century before discovery, 
and in that of Neptune they went back fifty-one 
years. In the present case, forty years is the most 
that can be hoped for, and probably very few 

photographs showing objects of magnitude 15 are 
available before the beginning of this century. 

One of the most difficult problems will be to find 
the mass of the new body; in Neptune's case, 
Lassell discovered the satellite a few months after 
the planet was found, and the mass was thus 
determined. It is to be feared, however, that the 
new planet would not have any satellite brighter 
than magnitude 21. Stars of this magnitude have 
been photographed with the 100-inch reflector at 
Mount Wilson, but it is doubtful whether it could be 
done within a few seconds of arc of a much brighter 
body. Failing the detection of a satellite, the mass 
can only be deduced from a rediscussion of the 
residuals of Uranus and Neptune; new tables of 
these planets will ultimately be called for, but that 
task must wait until the orbit of the new body is 
known fairly exactly. 

The perturbations of Halley's comet will also 
require revision; at each of the last two returns, 
there has been a discordance of two or three days 
between the predicted and observed dates of peri
helion passage ; it will be interesting to see whether 
the introduction of the perturbations of the new 
body effects an improvement. The late Mr. S. A. 
Saunder made the suggestion at the time of the last 
apparition of the comet that an unknown planet 
might be the cause of the discordance, but it was 
not then possible to carry the suggestion further. 
The discovery of a new planet therefore opens a 
large field of work for mathematical astronomers. 
It will also appeal to students of cosmogony ; Sir 
James Jeans, in an article in the Observer for Mar. 16, 
suggests that it may represent the extreme tip of 
the cigar-shaped filament thrown off from the sun 
by the passage of another star close to it. It would 
have been the first planet to cool down and solidify; 
he says," As a consequence of this, it will probably 
prove to be unattended by satellites." 

Lowell's Prediction of a Trans-Neptunian Planet. 
By Dr. J. JACKSON. 

THE reported discovery of a planet exterior to 
Neptune naturally arouses the interest of the 

general public. It will be of importance in theories 
concerning the genesis of the solar system as to 
how far it falls into line with the other planets as 
regards distance, mass, eccentricity and inclination 
of orbit, and presence or absence of satellites. Its 
physical appearance will be beyond observation. 
To those interested in dynamical astronomy, it 
may be of some interest to consider the data which 
led to its discovery and to make some comparison 
with the corresponding facts relating to Neptune. 

If the planet which has been reported approxi
mately follows the orbit predicted by Dr. Percival 
Lowell, the prediction and the discovery will 
demand the highest admiration which we can 
bestow. It is true that the problem as regards its 
general form is a repetition of that solved by 
Leverrier, Adams, and Galle more than eighty years 
ago ; but its practical difficulty is of quite a 
different order of magnitude. In short, this dis
covery, if it turns out to be actually Lowell's pre-
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dieted planet, was extremely difficult-while 
Neptune was in fact crying out to be found. Let 
us look at the actual data. 

Uranus was discovered in 1781 by Herschel. 
Scrutiny of old records showed that it had been 
observed about a score of times dating back to 
1690. The fact that Lemonnier observed it eight 
times within a month, including four consecutive 
days, without detecting its character, should be a 
lesson to anyone who makes observations without 
examining them. In 1820 Bouvard found that the 
old and the new observations could not be recon
ciled, and in constructing his tables boldly rejected 
the early observations, but the tables rapidly went 
from bad to worse ; the residuals amounted to 
20" in 1830, 90" in 1840, and to 120" in 1844. 
Adams used in his first approximation data up to 
1840, Leverrier data up to 1845. Now Uranus had 
passed Neptune in 1822. As the relative motion is 
about 2° a year, it means that for most of the time 
covered by the prediscovery observations the per
turbations were very small, while from the fact 
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