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19 The Neptune Conspiracy

British Astronomy’s Post-Discovery Discovery

Summary

Britain’s J.Adams is generally believed to be the prior of the 2 pre-discovery locators
of Neptune via math analysis of its gravitational disturbance upon Uranus’ orbital motion.
However, for reasons still vigorously disputed, he published none of his alleged 1845
perturbational mathematics until 7 weeks after Frenchman U.Leverrier’s 1846 publications
& 9/18 letter had caused the planet’s telescopic discovery at Berlin on 1846/9/23. Detailed
evidence is presented' indicating that, throughout 1846 Summer, Cambridge University
astronomers conspired to capture Neptune by keeping Cantab Adams’ work unpublished
while they exploited the provocative secret that 2 men’s math had independently pointed to
the same celestial position for Uranus’ unknown perturber. It is concluded that Leverrier
ought to be recognized as the planet’s sole discoverer. In addition, a new hypothesis® is
proposed below, which accounts for a few of the worst of the Neptune affair’s hitherto
intractable mysteries, and which might (partially) exonerate the legend’s prime popular
villains.

A Misbehavior & British Gentlemen

Al  Basing his work upon misbehavior in the motion of Uranus, the brilliant & adven-
turous young Cambridge U mathematician John Couch Adams appears to have in 1845
arrived at a theoretical prediction of the ecliptical position (near Cap-Aqr border) of the
giant planet Neptune, then unknown. This is the same jovian planet that the wonderful US
spacecraft Voyager 2 visited 1989/8/24, thanks to NASA.

A2  Adams is widely held to be the true first predictor of Neptune’s position and is hon-
ored for this achievement by a memorial in Westminster Abbey near Isaac Newton’s tomb.
However, Adams’ rdle in the discovery was actually nil, and his behavior has always been
inexplicably murky — a point I will expand upon below, adding a novel, partly speculative
hypothesis which entails: [i] a solution-switch by Adams, & [ii] a high official’s possibly-
conscious back-dating of the controversy’s key document. This admittedly uncertain new

L This is not a piece of popular science writing. Though much of the paper is accessible to anyone of intelligence,
the analysis is essentially written for specialists. Those unfamiliar with the Neptune affair are urged, before proceeding
here, to first read at least one of the various readily-available well written accounts of it, e.g., H.H.Turner 1904 Chap.2,
M.Grosser 1962, or R.Smith 1989.

2 Unlike my 1973 conclusion on R.Peary’s hoax (which was, incidentally, explicitly anti-conspiratorial: Peary at
the North Pole: Fact or Fiction? 1973 pp.4, 147, 158), the current paper’s tertiary hypothesis is not entirely certain.
Undeniable: [1] Cambr U 1846 Summer secrecy (Rawlins 1984), & [2] some degree of Adamsian solution-switch
(his pretense that MemoC was virtually identical to MemoR: fn 59). (Item [2] is essentially new here: Morton
Grosser, author of the standard volume The Discovery of Neptune, Harvard U 1962, presumes at his pp.86-89 that the
1845/9 Adams solution was the same as that of 1845/10. Likewise at Grosser’s 1970 bio of Adams in DSB 1 [1970]
p.53. 1 do not blame Grosser: he was simply deceived.) However, I could be mistaken in the tentative suggestion
here that [3] Adams’ “1845/10” Hyp 1 (MemoR, published 1846/11/13) was actually finalized around the middle of
1846. But I have decided to risk publishing this theory because [a] various circumstantial evidences support it, and
[b] all my repeated efforts to disprove it have to date consistently met with failure. (Other scholars may prove more
discerning. DIO’s Correspondence column invites their criticisms & disconfirming evidence.) I note that O.Eggen
(familiar with the “lost” RGO Neptune file), in a 1970 bio of Airy (DSB I), vaguely remarks that Adams “called
unannounced to present one of his early predictions” (p.86); and, in a 1971 bio of Challis (DSB 3), Eggen just says
(p.187): “Adams presented Challis in September 1845 with some predictions as to where [Neptune] might be found.”
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theory offers the prospect of clearing up some of the mysteries of the legendary Neptune
tale (which I first investigated over a quarter century ago) — justly® regarded as the prime
predictive sensation in the history of astronomy. The “Neptune Controversy”, which has
continued for over a century, centers on several contended questions, most particularly:
[a] Should credit for Neptune’s discovery go to the Englishman Adams, to the Frenchman
Leverrier, or to both? (The last position is fine by Britain, since Adams’ work is supposed
to pre-date Leverrier’s.) [b] Which Brit was primarily responsible for the 1846 Summer
secret-sky-search fiasco at the Cambridge Observatory? (The hitherto orthodox answer:
Cambr Obs director J.Challis. The present paper rather vindicates Challis.)

A3 In retrospect, we see that the Adams 1845 prediction’s accuracy was sufficient to
effect the planet’s discovery. But British astronomy’s pre-discovery confidence in it was not
sufficient. And, though the Astronomer Royal & a few other leading Britons are routinely
condemned for this, a case will be made below that the key person lacking the necessary
confidence was Adams himself — partly due to his own astronomical inexperience,* and
partly due to his correct 1846 perception that he had not in 1845 tested his theoretical planet
at more than 1 distance from the Sun (arbitrarily presumed: below fn 5).

A4 The affair’s puzzles begin with Adams’ supposed private lodging of his preliminary
computed orbit & position for Neptune, generally known today as “Hypothesis 1”. The
standard tale is that he deposited his Hyp 1 solution: [a] with Cambridge Observatory
Director James Challis in 1845 late Sept, and then [b] with Britain’s greatest Astronomer
Royal, George Airy (also Cambridge University), in 1845 late Oct. As will be seen below,
Adams’ needlessly mysterious Hyp 1 is the key to the whole controversy. Though privately
then (temporarily) spoken of by Adams as sufficient, this solution clearly was not considered
sufficient by Adams himself since [a] he did not publish, and [b] in the months just before
discovery, he went at least 2 major mathematical steps beyond it.>

3 Rawlins 1970G was the analysis that finally established for good that the discovery of Neptune was not a
mathematical fluke, as had been charged by various astronomers for over a century, from B.Peirce (Harvard) to
A.Pannekoek, on the false basis of supposing that secular resonances cause short-term compartmentalization of
solutions. I also later found that the Lemonnier 1769 observations of Uranus — so useful to the work of Leverrier &
Adams — were not bungled as is so commonly charged, e.g., by Hist.sci biggie T.Kuhn (see Rawlins 1981L).

41 have the impression, from Adams’ omission of precession in MemoC (§F4) and his roughness in MemoW
(fn 19), that he was more of a mathematician than an astronomer. (See §12.) Whereas Leverrier was by 1846 a highly
experienced and swift computer in these areas (see §17), Adams’ investigations have the flavor of a learning experience.
I offer these judgements not in criticism (indeed, they suggest that Adams’ challenging the Uranus problem was even
more creditable than otherwise) but because I believe they help explain Adams’ slowness to publish, which relates
to the central mystery of the Neptune affair. From a draft of a letter (1847/2/1, some months after Adams was
world-famous) from Challis to H.Schumacher (CON #30, emph added): “Mr.Adams. . . . a young mathematician
of excellent promise . . . devotes his mathematical powers almost exclusively to astronomical science. . . . a small
observatory . . . is under his care, and gives him the means of adding to his theoretical knowledge, an acquaintance
with practical astronomy.” By the way, in an 1846/11/18 letter to Airy (Glaisher p.xxix), Adams says if others did
not take up the search, he was preparing to look for the planet himself at this little St.John’s College (Cambr U)
observatory. (Note that he could have done so in 1845 if he believed his math to that point warranted it.)

5 Even on the accepted record, Adams still went on beyond Hyp 1 to compute Hyp 2 and Hyp X. Again, this bears
on the question of priority: a preliminary solution, as yet unchecked by variation of the mean distance is insufficient,
as even Adams agreed (1846/9/2; M16:405) just after Hyp 2’s 1846/8 completion: “the investigation [Hyp 1] could
scarcely be considered satisfactory while based on any thing arbitrary; and I therefore determined to repeat the
calculation [Hyp 2], making a different hypothesis as to the mean distance [reducing Hyp 1’s mean distance by the
factor 1/1.03 for Hyp 2].” (That is, the correctness of the first Adams solution’s predicted longitude was very lucky —
and he himself knew that, which is why he made the statement just quoted, and the inadequacy of this solution is an
important cause of his nonpublication of it. I.e., Adams’ Hyp 1-based priority-claim is self-confessedly feeble. [We
regard Leverrier’s prediction as occurring not in just one paper but three.]) So, why is Adams (who unquestionably
lodged [1846/9/2] his distance-variation solution later than Leverrier’s comparable solution [1846/8/31]) regarded by
anyone as the prior discoverer? A related question on another tangent: both Leverrier and Adams failed to get close
to the actual mean distance of Neptune (30 AU), replacing the tedious process of repeated rigorous computation of
perturbations (for various mean distances) by instead using shortcut schemes, both of which led to serious errors in
their final orbits: see §E8. Suppose they had gone ahead with repeated distance-trials toward 30 AU, would their
work have run aground on the huge 4000* Uranus-Neptune 2-1 resonance? A lovely evasion of this problem is that
in S.Newcomb’s Orbit of Uranus 1873 pp.55, 178. Soon after, Adams’ 1876 remarks (SP p.63), replying to Peirce’s
attacks, show he understood the problem then. See Rawlins 1970G. [Also DIO 7.1 15 §A10.]
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A5 Starting the same year® as that alleged for Adams’ Hyp 1 (1845), the at least equally
able French mathematician’ Urbain J. J. Leverrier independently computed and prominently
announced (Comptes Rendus 1846/6/1) virtually the same celestial location.

A6  Upon reading Leverrier’s published paper (1846/6/23 or 6/24), Airy swiftly & se-
cretly set in motion a huge Cambridge Observatory telescopic sky-search (§A8 & §B1)
— and, as part of the secrecy, deliberately suppressed news of Adams’ confirmatory 1845
British researches (outside a small Cambridge U circle):® in his 1846/6/26 letter to Lev-
errier, Airy never mentioned Adams’ prior work — this despite the fact that just one day
previously, in a 6/25 Airy letter (discovered by R.Smith’s industry), he mentioned to a
Cantab confidant (Wm.Whewell) both Adams’ & Leverrier’s agreeable planet predictions
(on equal terms: see fn 31). Airy then did not respond to Leverrier’s 6/28 detailed re-
ply.® That this was anything other than deliberate secrecy (as modern apologists pretend)
is directly contradicted by Adams’ own common sense remarks: “I did think that the As-
tronomer Royal would have communicated my results among his correspondents. I took
all that for granted and considered it [Adams’ 1845/10 transmission to Airy of hypothetical
orbit-elements] a publication”.'® (Letter of Adam Sedgwick to Airy 1846/12/6, written just
minutes after conversing with Adams; Glaisher 1896 p.xxviii & Smart 1947 p.41. Chapman
1988 p.139 n.57 has found that both of two copies of the letter are now missing; below
at fn 12, I suggest a possible reason for that particular oddity. This is part of a series of
Neptune ms disappearances suggesting systematic suppression of documents, a situation
encouraging some otherwise unthinkable speculations.)

A7  However, by his own just quoted criterion, Adams was, as we shall see, himself
obsessively secretive, not publishing anything before Neptune’s 1846/9/23 optical discovery
on Leverrier’s instructions — and Adams did not need Airy’s approval to do so. All of
which casts doubt upon the sincerity of his 1846/12/6 remarks just quoted (§A6).

A8  These were made at a time when British public opinion was bitter against Airy,
who saw (or came to see) that the need for a hero had made unacceptable his original post-
discovery admission that Leverrier’s case for discovery was superior to Adams’. The “hero”
Adams — and so he was called — was also useful as an inspiration to a revival of British
mathematics from its early 19th century low state, so rightly and famously lamented by the
revolutionary Cambr Univ trio of C.Babbage, J.Herschel, and G.Peacock, who had founded
the Analytical Society at Cambridge a generation earlier (c.1813) to encourage British math
to catch up to the Continent. (The pre-trio situation may be gauged from the fact that when
Uranus was discovered at Bath on 1781/3/13 by Wm.Herschel, no one in Britain was able to
find an orbit from his & the RGO’s observations of the new planet!) Note that all 3 of these
Cambridge men were at the infamous little 1846/6/29 Royal Greenwich Observatory (RGO)
Board of Visitors meeting at which the secret Cambridge search for Neptune was hatched

6 When checking priority claims here, one must commend Leverrier for taking time at the outset of his Uranus
investigations to check thoroughly the available observations, by consulting original mss (e.g., Lemonnier’s) &
comparing places (computed therefrom) to existing theory (the variously corrected Bouvard 1821 tables). That Adams
apparently finished his 1845 Autumn orbit ahead of Leverrier is partly due to his not tending to this groundwork.
Opinions will vary as to whether Adams was initially wise in so proceeding. (He was probably not familiar with
reductions of observations, anyway: fn 4.) In the event, Adams’ conduct on this point proved completely justified —
in that Neptune’s perturbations on Uranus were far larger than the errors in previous reductions of the Uranus data.

7 Leverrier is remembered not only for his astronomy but for his matrix inversion procedure, which I have long
used a variant of (for researches astronomical, statistical, historical, even photogrammetric).

8 DR 1984N (1980) remarks “the Cambridge . . . clandestine summer-long 1846 fine-tooth sky-search, which
attempted to exploit a situation [where] the provocative agreement of [Adams’ &] Leverrier’s results was known
only to a handful of [Cambr.U.] astronomers.” See the much more complete paper (and its various hard-earned new
evidential finds) by R.Smith “The Cambridge Network in Action: The Discovery of Neptune” (Isis 80:395; 1989).

9 And he states to RoyAstrSoc Sec’y R.Sheepshanks 1846/12/18 that “Adams was not acquainted with Le Verrier’s
[6/28] letter to me.”

10°A few days later, in an 1846/12/17 letter to Sheepshanks, Adams altered his position (I suspect in response to
a sharp private rebuke from Airy): “I fully allow that I have to blame myself severely in this matter . . . for having
trusted to anyone but myself to make known the results at which I had arrived”.
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(M16:399, §A6) — and note further that Airy’s crucial 1846/7/9 plea (asking Challis to
perform the planet search) was written from Peacock’s deanery (Ely)'! while Airy visited
his old friend there. (As shown by Airy’s 1846/9/14 letter to RAS Sec’y R.Sheepshanks,
Airy also met Peacock at the continental baths some weeks later, where Peacock got a cough
that led to his being bled twice! Which imparts an idea of the comparative sophistication of
astronomy & medicine in that era.) Recognition of the Analytical Society’s lust for a British
mathematical god to inspire its long-envisioned revival allows us to see the Neptune affair
in the larger context of the sociology of British mathematics.'> (Note Challis’ revealing
remark in his 1846/12/12 Report to the Observatory Syndicate, SP p.liv: Adams “has at once
done honour to the University, and maintained the scientific reputation of the country.”)'?
Indeed, it is a viable hypothesis that Airy and-or Challis are not the villains but the (flawed)
saints of this affair, in the sense that in order to semi-create and defend that needed great-
Brit-mathematician réle-model, they kept silence about or even actively obscured Adams’
limitations — at terrible cost to their own reputations in history.

B The Search: Stealth & Disaster

B1  Atthe very moment Airy was keeping from Leverrier the Adams prediction’s agree-
ment (with Leverrier), Airy & the above-mentioned tiny clique of fellow Cambridge scien-
tists secretly plotted (1846/6/29: §A8) to launch, explicitly on the basis of the agreement of
the 2 predictors’ solutions (§B5 & M16:400), a massive telescopic sweep for Neptune at the
Cambridge Observatory, privately assisted by a loaned Greenwich Observatory employee
of Airy (J.Breen). (The plan was sufficiently secret that no mention of it was entered into
the private minutes of the 6/29 meeting. I thank the late P.Laurie of RGO for sending a copy
of these.) The customarily lordly Airy so longed after the glory of the imminent discovery
that he lowered himself to pleading & begging co-conspirator J.Challis, director of the
Cambridge Observatory, to get moving on the search with Challis’ big telescope (which
had been installed years earlier by fellow-plotters Airy & J.Herschel, who thus stood to
bask in the new planet’s glow). Without Challis’ help, Airy said the situation was “almost
desperate” — adding (M16:403; see also fn 31) that he even intended if necessary to pay
the cost himself!

B2  Among academic archons (who evidently attain power and suppress their critics,
without ever planning anything at all), there is a boringly predictable tradition which

11 Peacock’s severe image is now preserved in a stained-glass window at Ely Cathedral!

210 Babbage’s credit, he later examined all the “accessible” documents and concluded that Leverrier deserved
prime credit because of prior publication. I think Babbage smelled the same fish the French & I have always intuited.
Airy’s part in this matter has never been appreciated by those who get diverted by the ludicrous prole-myth that
Airy “snubbed” Adams, etc. (See, e.g., Smart 1947 p.38. R.Smith’s crucial discovery of Airy’s 1846/6/25 letter to
Whewell — §A6 & fn 31 — utterly and finally eliminates that durable popular legend. See Smith 1989 n.25.) I don’t
doubt that Airy felt betrayed by some of Adams’ behavior: the curious footnote of Smart 1947 p.42 affects perplexity
at what seems obviously an Airy suggestion that Adams, whatever his math skills, was distorting the Neptune history
to promote himself (§A6); a fragment of Airy’s letter reads: “I must have a very low opinion of those [the context
makes it obvious that Airy is referring to Adams & his hearers] who have so taken it up that my old friend [Sedgwick]
has felt himself obliged to question me as if I were a common criminal”. If Adams in 1846 June asked Airy not
to mention his then-progressing work (& we note that Adams himself said nothing to expert Hansen at their July
2 encounter) but now after discovery was pretending he had taken it for granted that Airy had distributed his work
(see quote at §A6) — then who could blame Airy for having a low regard for Adams’ character? He may well have
spoken of Adams in extremely blunt terms. (Perhaps this is why both copies of this letter have disappeared.) Those
who promote the idea that Airy did dirt to Adams conveniently forget that it was Airy who in early 1847 led the small
clique that, against a large majority, successfully prevented the awarding of the RAS medal to Leverrier because that
act would admit Adams’ work was inferior to Leverrier’s. But nothing satisfied Airy’s critics. That Airy thus felt
illtreated, but was determined to remain dutifully constrained to silence about the shortcomings of Adams’ case, is
suggested by his 1847/3/26 note to the Admiralty (quoted by A.Meadows Greenwich Observatory vol.2 1975 p.114,
emph in orig), sent in response to a written complaint about Airy: “On the part of [the] letter relating to Mr.Adams
and the Glory of the Greatest Astronomical Discovery of Modern Times, etc., etc., etc., I have no remark to make.”

13 Text given more fully below: fn 67.
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kneejerk-rejects anything smacking of Conspiracy. The rule is simple: there are no real
conspiracies — every apparent one is merely the product of paranoid imagination(s). (The
tobacco lobby has a forbidden C-word: Cancer. But Hist.sci outdoes this by condemning
two never-never C-words: Crime'* and Conspiracy.) It is commonly protested that the
whole Neptune scandal has been misunderstood — that the episode merely involved a bunch
of honorable British gentlemen, sort-of bumping along unconsciously, with no deliberate
plotting. (I would agree only to the limited extent indicated below, e.g., at fn 77: alot of
unplanned consequences flowed, when Britain’s Neptune scheme went awry.) Rigid anti-
conspriracy fanatics also tend to ignore Airy’s revealingly fretting expressions (§B1). And
they pass too lightly over a small but crucial indicator: we can positively prove deliberate
deception by Airy to distort the history his way and cover-up British searchers’ actual July
uncertainties. This tendency is unambiguously exhibited by his artful public doctoring of
his own 1846/7/9 letter (to Challis) broaching the sky-sweep, which said (ambivalently, to
protect himself and show he’d been dutiful, whether or no a planet turned up): “You know
that I attach importance to the examination of that part of the heavens in which there is a
possible shadow of reason for suspecting the existence of a planet exterior to Uranus.” I
have italicized “a possible shadow of”” because (as first revealed on 1966/12/21 by honest
Cambridge U astronomer David Dewhirst), Airy replaced those revealing words by an
ellipsis when he published the letter (M16:402) — while on the same page (M16:402) Airy
states that at the very moment of this letter: “I had now no longer any doubt upon the
reality and general exactness of the prediction of the planet’s place””"’ (Comparing Adams’
parallel post-discovery sureness to his pre-discovery daze'® is intimately related to the main
issue of this paper. Was the deleted “shadow”-phrase reflecting the uncertainty of Airy or
of Adams? Or both?) One may also compare the Airy-published version (M16:412) of
Challis’ 1846/10/12 letter, to the awful reality (see §D7). Regarding the general point of
how well we may trust the version of events Airy left us: one need only read his private
1846/10/14 promise to Challis, with respect to how he intends to tell the Neptune story
at the upcoming day of reckoning (1846/11/13 RAS meeting): “The matter being one of
delicacy, 1 will not compromise any one . . .. All I ask is — Will you allow me to publish
your correspondence with me on this subject, or extracts from it taken at my discretion?”
(CON#18 pp.2-3, emph added; & Airy wrote similarly to Adams the same day, Smart 1947
p-34: “it would be wrong for me to compromise anyone . . . .”) The tone of such remarks
is certainly censorial — and can be viewed as somewhat conspiratorial (§H3, §I3).

B3  Indefending Airy as erring but dutiful & honorable, Chapman 1988 p.126 even goes
so far as to point out that Airy was distracted by an 1845-6 failed court charge against
one of his Greenwich assistants (RAS medalist W.Richardson) for allegedly murdering his
incest offspring. Given the mafia-like purity of Cambridge U blood in all the plotters whose
1846 scheming so brilliantly tattered British astronomy’s reputation for honesty, I think
Chapman (Oxford) is concentrating upon the wrong incest. I might add that anyone (such
as Smith 1989 p.418 n.77), who claims'” to doubt conscious, deliberate secrecy, should

14 The title of R.Newton’s 1977 Johns Hopkins Univ book (The Crime of Claudius Ptolemy) is still freaking out
Hist.sci archons, e.g., JHA Editor-for-Life & renowned Britwit, Lord Hoskin. See DIO 2.1 {3 §B2.

15 Also, in Airy’s letter of 1846/7/21 (CON #5), he refers to “looking for the planet” and then takes the trouble to
correct that last to: “possible planet”. See also fn 31.

16 1t is sometimes supposed that Adams’ youth explains his peculiar behavior. Chapman 1988 n.53 rightly notes
that Adams was 27, the same age at which Airy had assumed the Directorship of the Cambridge Observatory (1828-
1835). Chapman adds (loc cir): “One suspects that [frequent contemporary] references [to Adams’ youth] may have
more to do with Adams’s manner and the way he appeared to people, than with his age in years.” The foregoing
strikes me as consistent with a person who was a scholar first and a politician last: all to the good.

17 Smith’s language in the previous sentence (just before that in which he rejects the secrecy hypothesis) is curiously
contrasting. After noting a case in which the “Cambridge network™ helped to generate publicity, Smith adds (p.418):
“But in the case of the Neptune discovery we see that the Cambridge network could be used to restrict information
as well as to disseminate it.” How could a scholar who totally rejects the secrecy-hypothesis, compose the 3 words
DR has italicized? If these words are struck (along with the “to” following), the sentence is then consistent with the
nondeliberateness-theory Smith is loyal to, throughout the rest of his paper.
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examine not only the inevadably stark evidence of Airy’s 1846/6/26 silence to Leverrier
regarding Adams (this vs. Airy’s key 6/25 letter to Whewell 24" before: §A6 & fn31) — but
also the eyeopening remarks concluding Airy’s brief 1846/8/6 letter to Challis (regarding
Breen’s availability for the secret search; CON #6, hitherto unpublished except at DIO 1.1
11 fn 10): as Airy left England to vacation on the continent, he told Challis to (while Airy
was out of the country) write to his Main man, “write to Mr.[Rob’t] Main [2"-in-command
at RGO] who is fully in my confidence and understands the position of the whole matter.”
In the Neptune context, can anyone doubt that this is one plotter writing another regarding
who else may be trusted with the secret?

B4  Search-designer-overseer Airy outlined & advised the celestial hunt’s strategy in a
series of letters starting the very day after the 6/29 plot was broached: 6/30, 7/9, 13, 21
(CON #1 to #5; see also M16:416). On 1846/7/18, Challis agreed to conduct the clandestine
sky-sweep'® for the planet. The actual telescopic observations began on 7/29. Challis
was from the outset privately guided by what we will here call “MemoW” which Adams
computed & gave to Challis: ephemerides of geocentric places (for hypothetical planets at
various heliocentric longitudes), for 20-day intervals starting 1846/7/20.' The result was
a monumental fiasco, now almost universally attributed to Challis’ mental shortcomings.
But, in extenuation of Challis’ troubles: one ought to be apprised of a critical item which
is unrecognized in any history of the Neptune scandal, namely: from 1846 July to Sept,
Adams erratically provided Challis with hypothetical planets at heliocentric longitudes
ranging from 336° (MemoW, CON #35) to 315° (Hyp X, M16:407) — a range of over
20°! (Tables 1 & 2, below, provide 1800-1850 ecliptical longitudes corresponding to
predicted & real orbits.) Challis’ long-lampooned indecision in his search was not due to
a personality disorder (as is now commonly & abusively charged) but rather to Adams’
conflicting directions for him. Another equally remarkable & heretofore-unknown point:
Memo W’s 20-day-interval ephemeris, the document guiding Challis’ search, was not based
on Adams’ now-famous perturbation-computed Hyp 1 orbit-prediction (see fn 19) but rather
upon a combination of: [a] Flamsteed’s lost® star #1007 & Wartmann’s weird 1831 alleged
planet-sighting [note added 1997: see P.Baum & W.Sheehan In Search of Vulcan NYC 1997
pp-83-84 n.15], [b] Leverrier’s published longitude limits, & [c] a circular-orbit distance
(38 1/4 AU), not elliptical (Hyp 1). The last point is devastating to Adams’ claim. And

8 The Challis 1846 search’s observations (CambrObs archives, courtesy D.Dewhirst) suggest that, at the very time
when Adams was arriving at his extrapolated solution Hyp X (up until 9/18-21: see §B8), Challis was looking in
that solution’s position, about 10° west of the planet’s actual place. (In general, the correlation is not so sharp as to
constitute proof of a connection.) When Adams was suggesting orbital inclination 12°1/2 & node about 300° thus
putting the planet ¢.5° north of the ecliptic, Challis (for only the second time in the search) on 1846/9/15 actually
looked outside the region Airy’s plan had specified, virtually on the spot Adams was pointing at.

19 CambrObsNept file (CON) item #35 (1 page; the other 2 pages are post-discovery and thus not crucial), largely
unpublished & hitherto unchecked by any historian of the affair. These Adams computations are crude (remarkably so,
for a mathematician being compared to Leverrier), based on a patently-invalid constant-second-difference arithmetic
scheme (fn 21) exhibiting some impossible asymmetries about oppositions, and none of the work used Adams’ famous
perturbationally-based orbits. Note: Challis’ false public implication (M16:421), that MemoW s ephemeris is based
on Hyp 1, is essential to Britain’s crucial claim that Neptune was first seen on 1846/8/4 & 8/12 due to Adams’
noncircular orbit perturbational calculations. (Airy follows this sham in his 1847/3/18 letter defending Adams’
priority: Athenceum 1847/3/20 p.309. See fn 37.) To the contrary, the central epoch for MemoW'’s ephemerides,
1846/8/29, is simply the opposition date of the Wartmann-based hypothetical planet (fn 21): no relation to Adams’
perturbation-computed planet! Moreover, the heliocentric longitude used (325°) was that which Leverrier had
published on 1846/6/1 (and Adams only agreed with it by the accident of his later-corrected 1845/9 MemoC math
error: §F2); and MemoW s limits, 315° to 335° are exactly those already published the previous month at Leverrier
1845-6 p.917. (CON #34 is an undated slip, in Challis” handwriting, summarizing the Leverrier 1846/6/1 paper: “in
assigning 325° for heliocentric longitude of the planet for Jan 1, 1847, on ne commet pas une erreur of 10°.”” The
French is copied verbatim from Leverrier loc cit.) The first date (1846/7/20) of the MemoW calculations written by
Adams upon this document makes it clear that Adams was in on the secret CambrObs sweep from the start. (Given
the 20-day interval & the 7/20 initial date, we may say that MemoW was probably written after 1846/6/30, certainly
not after 7/20.)

20 Star #1007 of J.Flamsteed’s British Catalog does not exist, and Adams and-or Challis supposed it might have
been the planet.
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the use of Wartmann’s data as a primary?! prop (given at the top** of MemoW, above the
20-day-interval ephemeris Challis later brought forth at M16:421 to support Adams’ claim)
also raises questions (§G9) regarding how strongly Adams believed in his own perturbation-
work’s accuracy. (The Wartmann connection was entirely suppressed by Challis at M16:421
and is unmentioned in any history of the Neptune affair. See §12.)

B5  As DR has been emphasizing since 1966: no other observatory besides Cambridge
moved so forcefully precisely because: no one else was allowed to know of the sensational
Leverrier-Adams double confirmation of Neptune’s place, a mathematical agreement that
was the private secret of this inner Cambridge Univ circle. That the value & purpose of the
plotters’ secret was fully known to them is plain from Challis’ own remarks at M16:416
where he explains general world inaction on Leverrier’s published results as precisely due
to their unsupported solitude: “In no other way I think, is it to be accounted for, that for
nearly four months after the publication, at the beginning of last June, of M. Le Verrier’s
first determination of the probable longitude of the planet, not a single step appears to
have been taken in any continental observatory in search of it.” The inner circle’s secret
(double confirmation) was the key. Challis goes on (idem): “I do not know whether
the close agreement of M. Le Verrier’s determination of the longitude with that which
Mr.Adams had previously obtained, induced the Astronomer Royal to suggest to me.

a systematic attempt to discover the planet. [DR: Airy says plainly, ibid p.400, that he told
Challis & the other Cambridge circle conspirators that this mathematical agreement was
indeed his inducement to search; Airy stated this at the very 1846/6/29 Greenwich meeting
where the Neptune plot was hatched by Airy, Challis, & J.Herschel.] I can say, however,
that this concurrent evidence of the reality of the disturbing body from two independent
investigations, weighed strongly with me in coming to the determination of undertaking
the observations in the face of the great amount of labor they might be expected to entail.”
I lodged this newly-revived secrecy interpretation of the Neptune affair at Johns Hopkins
1966/5/11-20. Eight years later, I found that British astronomer J.Hind had privately
recognized® this secrecy in a 1846/11/12 letter (discovered by DR in 1974, quoted in
Rawlins 1984N) written to Sheepshanks of RAS: “the Cambridge people . . . do their
best for their own . . . . the inexcusable secrecy observed by . . . those acquainted with
Mr.Adams’ results . . . [is a] secrecy which [deprives him] of all share [of Neptune and]
I am not the only one who thinks so.” (Edw.Cooper, Markree Observatory, 1846/12/30
to Challis, CON #28, remarks “the lamentable oversight . . . on the part of Mr.Adams in
keeping private his important calculations. . . . I feel M.Leverrier’s claim to supercede that
of Mr.Adams. I sincerely wish that it were otherwise.”)

B6  Astohow secretive the Cambridge Univ plotters were (evidence outlined in Rawlins
1984N): from 1846/6/10 to 7/4 (the very period when the plot was hatched), Airy’s house-
guest was the immortal P. Hansen, the leading figure of the world in celestial mechanics and
the author of some equations Adams was using to deduce Neptune’s place! (For some of
Hansen’s influences on Adams’ private computations, see Sampson 1904 pp.156f. Hansen’s
name appears explicitly in Adams’ manuscript work on his planet, e.g., ibid reverse of plates
3&6.) Nonetheless, during all these weeks, while the sky-search secret plan was frantically
& desperately (§B1) developed, Hansen — living right in the central conspirator’s home

21 The MemoW ephemeris was entirely computed for a circular-orbit planet moving sidereally at exactly 15’/ /day:
mean dist 38.25 AU, the 236”.6 period being from (see top of the ms page of MemoW) a fit to 2 missing stars,
including Wartmann’s. The MemoW scheme: for 1846/8/29 heliocentric longtd 6, the 8/29 geocentric longtd is
found from the formula (Earth helioc longtd being set = 336°.4 on 8/29): # — atn[tan(f — 336°.4)/(38.25—1)].
The central geoc motion (8/9 to 8/29) for the basic interval of 20 days was found using helioc motions 1°/12 (planet)
& 19° (Earth): motion = (19° — 38.25-1°/12)/37.25 = 25". Const 2nd diff = —5’ for 6 = 315°; —3’, 320°; -2,
325°; —1/,330°; 07, 335°.

22 In Adams’ defense, it should be noted that at the very bottom of MemoW, he mentions his perturbational solution
prior to the Wartmann-based result.

23 I believe Hind (among other initial British supporters of Leverrier’s claim) later became more orthodox-British
regarding Adams; whether from pressure or from mistaken conviction, I cannot say.



122 1992 October DIO 2.3 19

— was never informed of Adams’ researches. Even more remarkable: while walking
at Cambridge on 1846/7/2, Adams by chance actually bumped into Airy & the esteemed
Hansen (Smart 1947 p.34); but nothing of Adams’ work was mentioned. (Apologists brush
this aside by saying the meeting lasted but “a few minutes”. Comments: [a] Hansen’s visit
with Airy lasted 24 days. [b] Had Adams at the 7/2 encounter simply mentioned to Hansen
what he was up to, the meeting would have lasted a whole lot of minutes. [See fn 75.])

B7  Challis started his sky-sweep 1846/7/29, and from that date through 8/12 worked (at
magnifying power?® 170) near the center of the search region: the point on the ecliptic at
longitude 325°). (See Challis’ Neptune zone records, Cambr Obs.) At Airy’s 6/30, 7/9, &
8/6 urgings (CON #1, 2, & 6), Challis agreed on 8/7 to add RGO computer” J.Breen (Airy
6/30: “a rough genius . . . . perfectly tractable”) to the search-team, which also included
Challis’ assistant Morgan. The apparent cover story was that Breen was just going to the
Cambr Obs for a “month’s trial” toward acceptance to the post of Junior Assistant there (see
Breen’s letter: CON #8 1846/8/8). From 8/14 through 9/18, Challis examined the western
part of the region, “purposely” (AstrNachr 25:102), since that’s where the Sun would first
encroach later in the year — but it’s also the region where Adams’ latest work seemed to
be pointing (8/20 was the date on his Hyp 2’s first rough solution: Sampson 1904 p.167).
Independent British astronomer J.Hind (of Geo.Bishop’s private observatory in Regent’s
Park) wrote Challis on 1846/9/16 (CON #10) that he had recently heard of Challis’ search
(possibly at the recent BAAS meeting). Hind’s letter mentions the fact that he and the
French astronomer H.Faye were also preparing to search for “the new planet”. (In his letter,
Hind strikes this expression and replaces it with “Le Verrier’s planet”. See also CON #13,
where Hind thanks Challis for his recent “kind” letter; and compare to Hind’s later fury
— quoted at Rawlins 1984N & above at §B5 — when he learned that Challis had at this
very time been keeping from him Adams’ confirmation of Leverrier’s predicted position for
Neptune.) Faye is quoted by Hind as expecting to spot the planetary quarry by searching
for a disk of diameter about 2", following Leverrier’s 8/31 advice.?®

B8  Hind’s letter would have been received by Challis on 9/17 or 18. After 9/18, Challis
returns (starting 9/21) to the center of the search area, right where Leverrier was pointing,
presumably looking for a disk. Challis’ later accounts (1846/10/21 AstrNachr 25:102;
1846/12/12 SP liii) distort this history by [a] ignoring the possible role (fn 18) of Adams’
latest results in pushing him west after 8/12, and [b] suppressing the fact that he had been
following Leverrier’s (not Adams’) instructions ever since 9/21.> Challis instead publicly
claimed that he had switched back to following Leverrier’s guidelines only on 9/29, the
Cam%r Obs search’s very last night, when Challis’ zone records state that he saw Neptune’s
disk.

24 AstrNachr 25:103. Elsewhere, Challis estimates the power at 160 (fn 30).

25 It has always been assumed that computer Breen was sent to Cambridge to help Challis. Was he actually sent
also to help Adams?

26 Faye’s letter confidently repeats his friends’ assurances that he is most likely to be elevated to fill the recently
deceased Baron Damoiseau’s place in the Academy of Sciences. In fact, Leverrier got the position instead, because
of the very discovery that was the subject of Faye’s letter.

27 Leverrier’s final paper, 8/31, would have been available in England almost exactly at this time. (Regarding how
long it customarily took the Comptes Rendus to reach England, see §D4.) Also: CON #31 is an undated slip of
paper in Challis’ hand noting the “Verrier” 8/31 paper’s proposed longitude limits for his planet, taken from Leverrier
1845-6 p.436: 321° to 335°. So Challis almost certainly knew by 9/21 that Leverrier’s 8/31 paper was pointing
farther to the east than Adams was suggesting.

28 It has not been previously pointed out that Challis’ failure to check this reported disk-observation immediately
under higher magnification is strange: his use of an equatorial telescope (rather than the usual fixed transit instrument
designed for such positional sweep work) allowed the advantage that whenever he wished to stop and examine a
region finely, without the sky’s diurnal rotation quickly carrying it away, he could do so by engaging the telescope’s
clock drive. (See his detailed 1846/12/12 description at SP lii.) It was this feature of Challis’ search-plan that fatefully
helped slow it (and reduction of the data) because he desired (M16:405) to take all stars down to magnitude 10-11.
Airy’s detailed 7/13 search-plan had set no magnitude limit and had instead proposed employing the Northumberland
equatorial only for its greater light-gathering power, intending it to be used otherwise as a transit instrument. (The
telescope’s objective had the misfortune to be French, so definition of images was not high quality. The 1835
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B9 By poetically-just good fortune, the planet was discovered, within about 1° of Lev-
errier’s predicted spot, on 1846/9/23 (at the Berlin Observatory, by J.Galle & H.d’ Arrest) on
Leverrier’s written 1846/9/18 instructions (following his final published predicted Neptune
place: 1846/8/31) — to all the British conspirators’ lifetime chagrin.

C Post-Discovery Secrecy & the Old Missing-File Routine

C1 A previously unremarked but critical point: Leverrier, by publishing his prediction
(before optical discovery), took all the chances of embarrassment® if no planet turned
up; published British attempts to take a share in the glory were entirely post-discovery
and if they are allowed will only encourage purely invented claims. Given, e.g., the mess
Airy made for himself by involvement, I personally do not think it credible in this case
that Adams’ work was wholly invented after discovery. (I do not utterly reject the idea
either, given the lack of supporting documentation in continuous records such as minutes or
diaries: §19.) But: [a] I should not have to make that judgement (& would not, had Adams
published before the planet’s actual Berlin Observatory discovery), and [b] it is undeniable
that the British claim to Neptune is needlessly fishy; e.g.,

[1] No publication until more than 7 weeks after Neptune’s discovery at Berlin.

[2] Deliberate pre-discovery secrecy regarding Adams’ work.

[3] The astounding fact (only mentioned in passing as a minor point in Chapman 1988
p-133 & n.43; 1988/5) that the very first public claim for Adams (by co-conspirator Challis,
1846/10/1 letter to the Cambr Chronicle; retracted 10/16: both newsclips preserved, as
CON #15&16) stated that Adams’ work was completed only in about June of 1846!*° Note
also that co-plotter J.Herschel’s letter of the same date (1846/10/1; Athenceum 1846/10/3
p-1019) likewise makes no claim whatever that Adams’ work had any priority over Lev-
errier’s. (R.Smith’s important find, Airy’s 1846/6/25 letter’' to Whewell, does say that

selection of objective was Airy’s.) This was the basis for the Airy 1846/7/13 plan’s estimate that the triple-sweep he
recommended (zones of breadth 1°/4) would require only about 80 hrs per sweep. When Challis’ 7/18 letter resisted,
suggesting nonfixed use of the telescope, Airy on 7/21 (CON #5) warned against allowing equatorial motion, adding
“I think you will find my plan sufficient even when stars come thick.” At M16:404, Airy was modest & merciful to
Challis on this point. (Challis’ 10" -width-zone triple-sweep would’ve taken 30000 stars!) Challis defended to the end
his delusion that this overtedious approach was correct — even urging (M16:426) its adoption for all transit work, a
suggestion which convinces one of [a] his personal dedication to hard work, & [b] his lack of Airy’s intuition regarding
the need for procedural simplicity’s minimization of all error sources in positional astronomy observations. Challis
is sometimes regarded as a crank (e.g., DSB entry on him), and Airy privately wrote Sheepshanks (1846/11/23) of
watching helplessly as the “Oceanus”-enraged French scientists wreaked vengeance by exposing “Challis’ absurdities
in Hydrodynamics”, noting that on such matters, “as I told you some years ago, Challis is perfectly dreamy”.

29 This eventuality later became real. In 1859, Leverrier discovered the nongravitational precession of Mercury’s
apse, which we now know is due to relativity. (This was one of the great discoveries in the history of astronomy,
hinting at the need for a new physics — long before Michelson-Morley.) But Leverrier naturally interpreted it
gravitationally, and so predicted the nonexistent planet “Vulcan” within Mercury’s orbit. A series of failed searches
for it somewhat darkened his later years.

30 1f one wishes to view this 1846/6 “completion” remark as merely claiming that Adams’ Hyp 1 was not a
complete solution, then [a] it grossly exaggerates the earliness of the known dates of Hyp 2 (1846/8/18-9/2), and
[b] it still destroys Adams’ priority. The Challis 10/1 text: “About four months ago, Mr. Adams, of St. Johns
college, and M. Le Verrier, an eminent French mathematician, concluded independently from theoretical calculations,
that anomalies which had been long known to exist in the motion of the planet Uranus, could be accounted for by
supposing a perturbing planet to move in an orbit at twice the distance of Uranus from the sun. These mathematicians
agreed in fixing on 325° of heliocentric longitude as the most probable position of the supposed planet, which has
proved to be very little different from the actual position. Le Verrier more recently inferred . . . that the mass of
the disturbing planet was to that of Uranus in the proportion of 5 to 2 (a result which Mr. Adams also arrived at
[1846/9/2] by continuing his researches) . . . For the last two months I have been engaged in mapping the stars in
the neighbourhood of the probable place, a method which, though slow, must eventually have been successful. The
last investigations of Le Verrier came to my knowledge on Sept. 29. On the evening of that day I observed strictly
according to his suggestions, and out of a vast number of stars which passed through the field of view (power 160
[vs. fn 24]), I selected one only, against which I directed my assistant to write ‘seems to have a disc.” This was the
planet.” (Cambr Chronicle 1846/10/3 [emph added].)

31 Airy to Whewell 1846/6/25 (cited by R.Smith 1989 n.25): “Peoples’ notions have long been turned to the effects
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Adams’ result reached him “in manuscript” before Leverrier’s 1846/6/1 paper; but the
statement does not say anything about 1845 nor (since Airy saw Leverrier’s 1846/6/1 paper
only on 6/23-24) does it preclude Adams’ completed Hyp 1 possibly reaching Airy very
roughly at the time (June) specified by Challis’ initial public account (just cited above:
text at fn 30). (If Adams’ work was handed to Airy in 1845/10, then shouldn’t Airy have
said that it was completed way earlier than Leverrier’s, e.g., “last year” — rather than just:
reached Airy first?)

C2  Now, the official documentary history has it that Challis wrote the 1845/9/22 intro
for Adams’ visit to Airy, stating to Airy that Adams had “completed” his work on Neptune
(M16:394). Since Challis was at the famous 1846/6/29 Greenwich meeting three quarters
of a year after this “completion”, when the secret search was born (triggered by Leverrier’s
very recent 1846/6/1 publication), how could Challis possibly have gotten the impression
that Adams’ work was completed at roughly the same time?*> Unless it was. (Or even later.
But if Challis was right, then Hyp 1 — which will be often called MemoR in discussions
below — was actually sent Airy not in 1845/10 but about early June of 1846.)

C3  Such a contradiction (as the Challis 10/1 letter presents us) is enough in itself to
justify terminating our faith in the traditional British rendition. It may be true, but there
must always be a question mark over it. No such question mark attaches to Leverrier, so
he should always receive primacy in mention of Neptune’s discovery. The sudden 10/1
Challis & Herschel letters (mailed only hours after the news of discovery reached the
writers) suggest possible pre-plan (Airy was abroad at the time) or collusion. But the more
trenchant question: can a Cantab clique keep Adams’ name secret for months until just after
the discovery and then claim a piece of it? Do we want to encourage this sort of claimjump?
C4  For a century, Airy’s Neptune correspondence file was sealed (a la Peary’s records).
At the centenary (1946), two prominent British astronomers (Astronomer Royal H.Jones
& W.Smart of Cambridge Univ) saw the file & shortly published accounts based on it, but
without spggifying its location. Some years later, it was found that the whole file had gone
“missing”.”

of an external planet, and upon this there are two remarkable calculations. One is by Adams of St.Johns [Cambr U]
(which in manuscript reached me first). The other is by Le Verrier in the Comptes Rendus of 1 June 1846, which and
a previous number [1845/11/10] I strongly recommend you to consult. Both [Adams & Leverrier] have arrived at the
same result, viz. that the present [ecliptical] longitude of the said disturber must be somewhere near 325°.” Smith
1989 also quotes (n.27) another portion of this important letter: if “I were a rich man or had an unemployed staff I
would immediately take measures for the strict examination of that part of the heavens containing the position of the
postulated planet.” And see §B1. But note his great caution at fn 15.

32 An innocent interpretation is that Challis correctly realized that Adams’ work was not complete in 1845, which
is my position and is the obvious reason for Adams’ nonpublication. But this destroys any British claim of priority,
so it could not be admitted: this truth is perhaps the main secret of the Neptune affair, and I expect that it would be
verified by the “lost” Airy papers. When such a key file is gone and meantime we are told nothing regarding the
substance of communication between Airy & Adams between 1845/10/c.21 & 1846/9/2 (not even when or so much
as whether Adams ever saw Leverrier’'s Comptes Rendus papers before the discovery!) nobody should accept the
British version of this history — especially if he is familiar with how another British legend’s underside was protected
by institutional censorship, namely: what the RoyGeogrSoc & widow Kathleen Scott did to Robert Scott’s South
Pole diary before publication. This notorious bowdlerization assisted in the curious hagiological process whereby
most British children ended up believing (as a justifiably disgusted Amundsen reports in his 1927 autobiography,
My Life as an Explorer p.72) that Scott discovered the South Pole! — no matter the trifle that Amundsen got there
4 weeks ahead of Scott, who died while returning, partly from the disappointment of manhauling sledges hundreds
of awful miles just to find that the South Pole looked like a Norwegian flag. As it may perhaps interest those reading
of the Neptune case, I will cite Amundsen’s succinct conclusion (op cit p.71 or DIO 2.2 5 fn 14) “by and large the
British are a race of very bad losers.” (The geographical establishment proved just how wrong-headed Amundsen was
by: continuing to denigrate his incomparable achievements — adding only that Amundsen’s autobiography shows
evidence of advancing insanity . . . .)

33 Chapman 1988 p.136 n.6. This also happened in the case of the Roy.Geogr.Soc.’s original file of the 1907-1909
Antarctic expedition of the great British explorer Ernest Shackleton, the precise value of whose genuinely-record-
setting 1909/1/9 southern latitude is suspect: expedition chief scientist R.Priestley (subsequently Pres BAAS) told
my wife and DR on 1970/8/11 that Marshall, main navigator of the polar dash, later “went crazy” and said he’d faked
the southernmost data (DR Peary at the North Pole: Fact or Fiction p.82). The point is conceded in the new standard
biography of Shackleton by R.Huntford (Shackleton 1985 p.311), which suggests, as I have always stated, that:
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C5  Among scholars today, the widely rumored belief is that the RGO Neptune file was
borrowed (& never returned) by the astronomer Z, who used material from it in several
publications. Missing from the “missing”-rumor is the fact that, around the time the file
disappeared, Z was the Chief Assistant to the Astronomer Royal at RGO. The most likely
gainers from this file’s disappearance are not Z but: [1] a British legend, and [2] the RGO’s
reputation.®* If we ever want to see the RGO Neptune file, the plan of inaction is obvious:
cease all mention of Adams as a “co-discoverer” of Neptune until the file resurfaces.*

C6  The “missing” Greenwich Neptune file includes numerous key documents critical
to reconstructing British activities, including the central document of the case, Britain’s
holiest Neptune-chase relic: Adams’ three-page memorandum (allegedly 1845/10/c.21)
transmitting the predicted Hyp 1 planet’s elements to Airy. I am calling this MemoR.
(MemoR is now available only in photographic facsimile: SP pp.lvi-lviii and Jones pp.15-
17. See Chapman 1988 p.125 n.21: “Original untraceable at RGO, presumed missing
in ‘RGO Neptune file’.”) It is this “lost” 3 page document that is the physical basis for
Britain’s claim of priority.

C7  And I will here announce that the date, “1845 October” on this document : [1] was
added later, and [2] may be false. Why such a severe suspicion? Start by looking closely
at the date on the photographic reproduction: [a] The date is distinctly darker (than the rest
of the text): it was obviously added with a different writing instrument. (Pen vs. pencil?)
[b] The handwriting (for the date) is not Adams’ but Airy’s! — a fact not previously noted
by any scholar. [c] A date lacking the day of the month obviously is written later since on
the date itself the writer knows what day it is. (Is it credible that Airy — unequalled in
notoriety among astronomers for his obsessively precise & complete® records — would
not date this memo immediately upon receipt?!) [d] After noting this, I checked the first
publication of the document (M16:395, as part of Airy’s 1846/11/13 presentation): the date
(as a part of the document) is there lacking.

C8  The document given to Challis in 1845 September also lacked date (CON #32;
Glaisher 1896 pp.xxx-xxxi). We will call this MemoC. Challis later wrote “September
1845” upon MemoC, since, again, Adams himself didn’t date it. (Adams tended to write
dates on his important calculational results: §H1.)

C9  The situation is therefore that both of the key 1845 documents (MemoC & MemoR),
the entire basis of Adams’s claim to have predicted the planet’s place ahead of Leverrier:
[a] cannot now even be assigned a precise date (and thus be checked against participants’
records of location & other activity), [b] were at best lying around in Airy’s (now missing)
& Challis’ files for months without date, [c] were dated much later from memory by them,
not Adams. Now, given that purported memory-unreliability is the anti-conspiratorialists’
sole refuge in this case (e.g., §C1-§C2 & fn 67), one must ask: are scientific historians
expected unquestioningly to accept such a record?

[a] Shackleton himself knew none of this, and [b] Marshall fudged a bit (putting the party within 100 mi of the Pole)
strictly in order to induce his magnificently courageous chief to turn back, before the party plunged fatally overfar into
what the title of Shackleton’s popular book rightly called The Heart of the Antarctic (which he was the first ever to
seriously penetrate). (Marshall’s later remorse may have been over whether his slight 1909 exaggeration contributed
somewhat to Scott’s narrowly-fatal 1911-1912 overconfidence in Antarctic longdistance-speed by manhauling.) There
is no question that Shackleton’s 1909 exceeding of previous latitude records represented the greatest single latitude
advance in the history of man: over 5 degrees at one excruciatingly risky leap (88° + vs. the Scott-Wilson-Shackleton
1902 record of 82°17’S), which shaved survival-odds right up to the human limit.

34 tis unarguable that the RGO is plenty sensitive about this case. Z’s accounts defend Airy by portraying Challis
as a crank & idiot. At the 1946 centenary, Astronomer Royal Jones actually attempted to suppress Smart’s defense
of Adams (reported to DR by R.Smith 1989/7/28) — evidently because it reflected so badly upon Astron Royal Airy.

35 The safest prediction DR ever lodged: if the “missing” RGO file is someday “found”, DR will not be informed
until after another (politically Reliable) scholar has published a suitably-mild, soften-the-blow version of its contents.

36 E.Maunder records (as quoted at Smith 1989 n.27): Airy “devoted an entire afternoon to himself labelling a
number of wooden cases ‘empty’ . ... His friend De Morgan jocularly claimed that [if] Airy wiped his pen on a piece
of blotting-paper he would duly endorse the blotting-paper with the date and particulars of its use, and file it away
amongst his papers.” See also below §D1.
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D Neptune’s Discovery Brings Adams & Challis to Life

D1  We note that Adams asked (through Challis, 1845/9/22) and was asked (by Airy
1845/9/29) to write his prediction to Airy (M16:394-5); but, instead of sending dated
letters, Adams allegedly preferred to wander in personally and deposit undated scraps of
paper! (By contrast, Airy wrote Sheepshanks 1846/11/17 relative to publishing Adams’
paper: “It is important that you should note on Adams’ paper the day when it was received.”
Compare to §C7 item [c] & fn 36.) Adams had published orbital elements of a comet
in 1844 (Grosser 1962 p.82) and had delivered a paper to the RoyAstrSoc on 1846/4/8
(MNRAS 7.6:83). If he had a Neptune orbit he himself trusted (the issue which is at the
heart of this controversy & the key to his loss of priority), then: why was this not the subject
of Adams’ 1846/4/8 RAS talk? Is it any wonder that the French were incensed that only
after the discovery, Adams claimed he knew all about Neptune?

D2 The French were robbed of priority by British maneuvering,?’ the most outrageous
part of the process being that, as the theft proceeded, strong public French expressions
of suspicion were used to show how irrational and undeserving the French were! The
1846/12/5 Athenceum p.1246 refers to the great physicist & top French astronomer F.Arago’s
“distorting mirror of national bias” and his “mania”. Airy to Sheepshanks (1846/11/23): “I
am sorry to see that the feeling of the French towards Challis amounts to hatred. (This has
arisen entirely from Challis’s imprudence in writing only on one side of a question at one
time.)” (On 1846/11/5, Airy gently advised Challis to be careful about this: CON #21.) Co-
conspirator J.Herschel tells his diary (1846/10/25) that he not Leverrier is the injured party:
“Wrote to Guardian in reply to M Leverrier’s savage letter [10/21] — These Frenchmen fly
at one like wildcats —”. (Herschel’s diary contains nothing whatever on Neptune before the
discovery, though [a] he was in on the search after 6/29, [b] co-conspirator Peacock visited
Herschel 8/7-9, & [c] Herschel announced the prediction of Neptune at the 9/10 BAAS
meeting at Southampton, but without mentioning Adams’ name: Atheneum 1846/10/3
p-1019.)

D3  Let me cite some items which suggest that French suspicions were apt & proper —
even commendable in a policy sense — and that Adams’ actions exhibit some temporal
relationships to Leverrier’s publications which, curiously, have never previously been spot-
lighted. (Note also the near-simultaneous chronology in Challis’ 1846/10/1 letter, quoted
in fn 30.)

37 The traditional British version of the Neptune tale has little Adams being ignored by big Airy in 1845. The
actual big-vs.-little tale is rather different: little (in international astronomical politics) France was outdeceived &
outpoliticked by big Britain in 1846. It is a measure of scholars’ overwhelming sense of political suppression and
unfairness in academe that the poor-neglected-Adams legend has gained such wide currency. (The sense of inequity
is legitimate, but that does not ensure the truth of the instances often popularly held to illustrate it: fn 52.) The
legend blames Airy’s & Challis’ paralysing distrust of Adams’ math. I agree, but with the key addition that this
mistrust was primarily Adams’ own. (See, e.g., §F1-§F3.) Assuming the record is real, there was no ignoring of
Adams: Challis’ 1845/9/22 letter of introduction (M16:394) of Adams to Airy said: “I should consider the deductions
from his premises to be made in a trustworthy manner.” Airy’s reply to Adams’ 1845/9 visit was a letter to Challis
(1845/9/29 CON #42) asking him to tell Adams: “that I am very much interested with the subject of his investigations
and that I should be delighted to hear of them by letter from him.” After receiving Adams’ 1845/10 note, Airy
wrote Adams a friendly inquiring letter (1845/11/5, M16:396-7) and simply got no reply. (Though, the rendition at
Newman 1963 p.175 invents a nonexistent Adams reply anyway.) The letter asked Adams whether the hypothetical
planet which accounted for Uranus’ longitudinal wanderings also explained Uranus’ anomalies in the radius vector.
(Chapman 1988 pp.126-8 prominently & repeatedly confuses Uranus’ radius vector perturbations with Neptune’s
mean distance, the kind of thing one finds regularly in the extremely handsome Journal for the History of Astronomy,
where the process of meaningful refereeing is as mythic as anything in the Neptune affair.) Chapman’s paper adds
useful material to the Neptune controversy, but his ritual attack (p.136 n.6) upon the “heroes-&-villains” approach
just reflects the standard nonjudgemental Hist.sci. air of superiority to those who attempt an ethical review of history.
And his supposition (Chapman pp.129 & 131) that Airy believed that publication established priority is based on
Chapman’s innocent reading of Airy’s motives. This guess is as unchecked as it is cocksure. In fact, Airy explicitly
countered this view in learned detail in a public letter of 1847/3/18, published in the 3/20 Athenceum p.309. (The
effort is so obviously special pleading for Adams’ priority that Airy tries to deny that. A key false claim in this letter
is discussed at fn 19.)
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D4  Leverrier’s 1845/11/10 Comptes Rendus paper on Uranus’ misbehavior is called a
“First Memoir” and ends with the promise that his next memoir will supply an explanation
of the discrepancies. This paper would have reached England at the beginning of December.
(The delay factor here is gaugeable as 3 weeks, since Airy saw the 1846/6/1 paper on 6/23-
4; M16:398.) Having seen Adams’ 1845/10/c.21 memo (supposedly MemoR), would not
Airy communicate®® to Adams that one of most able living astronomers was now on the
trail? We note that 1845/12/4-6 is the very time (Smart 1947 p.34) when allegedly occurred
the only prediscovery occasion where Airy & Adams talked,*® from MemoR’s purported
1845/10 deposit at Greenwich — all the way until a chance outdoor meeting on 1846/7/2 !
D5  When on 1846/6/1 Leverrier published his first heliocentric longitude estimate (325°
for 1847/1/1), he naturally used a Titius-Bode-based mean distance 38 AU. (Real Neptune
is at 30 AU.) This also was Adams’ value at the time. On 1846/8/31, Leverrier announced
on the floor of the Academy a reduced distance for his planet. The mails from France
took a day or two to reach England (as is clear from Airy’s Neptune “Account”, M16);
on 1846/9/2, Adams for the first time communicated to Airy that he had decreased his
own planet’s mean distance. (The 1690 residual was the only residual Adams possessed in
1845 which he later used as a post-calculation measure of whether his hypothetical planet’s
distance was too large or too small. It was degraded not improved by decreased distance.)
It is clear from Adams’ 1846/7 MemoW that only about 2 months earlier he had had no
idea whatever of whether Neptune’s distance was greater or smaller than the Titius-Bode
value (§B4 item [c]). In the absence of the RGO Neptune file, we have no way of knowing
what Adams’ other hypothetical communications to Greenwich (besides that of 1846/9/2)
may have speculated regarding Neptune’s distance.

D6 It is odd enough that Adams published nothing on Neptune before its discovery.
An extraordinary additional point that has not been hitherto emphasized in any modern
history is that Adams’ public silence*’ regarding his supposed elements continued for well
over a month even gfter the real planet’s 1846/9/23 discovery. Not that Adams wasn’t
heard from: on 1846/11/5 he joined Challis in publicly congratulating a journal for its
helpful news coverage of the controversy (Athenceum 1846/11/7 p.1148-9), having already
(1846/10/15 Athenceum p.1069) attempted publicly with Challis to propose a name for
Neptune, “Oceanus”! (All with Airy’s private pre-approval: CON #18 1846/10/14, “I
like your name Oceanus.”) The sheer nerve is admirable. (Hind scoffed 1846/11/12 to
Sheepshanks that “Oceanus” had about the same chance with foreigners as “Wellington™.)
In brief, while Adams was saying plenty (contra the modern legend: fn 40) — now that
the planet was found — he was talking about everything except the elements upon which
his claim rested. The oddity of this is highlighted by the realization that Adams published
(via Challis’ 1846/10/15 letter: Athenceum 1846/10/17 p.1069) elements for the real planet
nearly a month before he published the elements he allegedly predicted for the planet in
1845! (When astrologers perform this way, we don’t take them entirely at their word,
either.) Challis’ 10/15 letter also promised “Mr.Adams’s investigations will, in a short time,
be published in detail.” But what were wanted swiftly at this juncture were not full details
but simply: the predicted elements. Adams’ failure to produce these right away legitimizes

38 Glaisher 1896 p.xxvi (emph added): Airy “was a man of vigorous character, and it seems unaccountable that he
should have taken no steps to secure the publication of Adams’s results, even after his correspondence with Leverrier
in June 1846. Sedgwick’s letter [1846/12/6] . . . contains the following passage: ‘When it was found that Adams
was confirmed by the fortunate Frenchman the facts ought to have been out without more delay. Was Adams ever so
much as told that Le Verrier was at his heels? Our astronomers ought to have got up a flare in an instant.” ” (See also
8H3.) Airy’s excuse is given at Smart 1947 p.40.

39 See fn 75. Note the slightly suggestive circumstance that Challis was also present. [M16:397 explicitly says
Leverrier’s paper reached RGO in December. ]

40 The standard explanation is implicit: Adams was just inherently quiet. J.Newman (World of Mathematics 1956
p.821): “shy, gentle, unaffected . . . . refused to be drawn into the bitter controversy over the question of who was
first”. The only trouble with this genial myth is that it does not fit the post-discovery facts — most especially Adams’
overreaching “Oceanus”-shot at becoming the new planet’s namer: §D6.
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[a] doubt that he yet had finalized them, and [b] denial of credit to him for Neptune.

D7  Though asserting on 1846/10/1 that Adams’ hypothetical elements had not been
completed until (§B2) 1846 June, Challis had been “mortified” to find on 10/12 (see the
pathetic uncensored version of M16:412-413 at DSB 3:186-7) that he had seen (& come
within a whisker of capturing) Neptune on 1846/8/4 & 8/12, during the clandestine Cambr
Obs search. History generally regards this near-miss as a tragedy for Adamsé&co. I regard
it as miraculous justice for Leverrier.

D8  Within days after finding Neptune in his 1846/8 records, Challis was transformed:
he announced (Athenceum 1846/10/17 p.1069) on 1846/10/15 with a wave of the flag that an
Englishman was responsible for the first observations of the planet and publicly proposed
“Oceanus” as its name — appearing to believe that his chance for immortality was yet
retrievable.*! Challis’ seizure (one may almost call it that) at this juncture upset any
possible Airy hope that his 1846/6/29 conspiracy would remain unknown. The public was
now aroused to patriotic fervor for hero Adams, and soon sought a scapegoat to excuse
his “bad luck”; did Challis know, when he unleashed the mad beast Nationalism, that he
himse}é would become the prime sacrificial goat in the British rendition of the Neptune
story?

E Adams’ Waiting Game

E1  Meantime, the French, already frothing over Adams’ suspiciously late claim, were
increasingly wondering aloud: where were Adams’ numbers? (See Athenaeum 1846/10/31
p-1117.) But, just as the notorious Dr.F.Cook refused to release his 1908 North Pole
“observations” until these alleged data had been carefully gone over,*® Adams waited. And
waited.

E2  This delay seems to have been by plan, since the very first public announcement of
Adams’ work knowledgeably anticipates it: “Mr. Adams . . . . will, doubtless, in his own
good time and manner, place his calculations before the public.” (The statement of co-
conspirator J. Herschel 1846/10/1, Athenceum 1846/10/3 p.1019. Emph added.) When the
skeptical French got openly impatient, the eminent British weekly Atheneum (1846/10/31
p-1117) assumed, as always, the rdle of sage & neutral arbiter: “Mr. Adams’s claim,
whatever it might be [DR: this is over a month after the discovery!], should not be lost by
an early [!] statement of the facts upon proof of which it is to rest — they [French skeptics]
have hurt themselves, not us.” [DR: I like the “us”.] The facts of the discovery are not
fleeting. . . . They rest on records on paper. . . . [Adams’ claim] is brought forward . . . in
the shape of a statement to be substantiated as soon as the calculations and observations [!]
can be published. Why, then, all this heat?”

E3  Which of course evades the central point as neatly as Dr. Cook did: the 1845 Adams
elements were simple bottom-line numbers which could have been produced — by succinct
letter to the Paris Observatory and-or by publication in 1 cm of type in the Athenceum —
at any time, without the full supg)orting calculations, exactly as the elements of the real
Neptune instantly were produced,* without supporting calculations, only about 3 days after
discovery of some of the observations on which they were based. (Leverrier gave his final
predicted elements to the Academy on 1846/8/31: Leverrier 1845-6 p.432. His detailed
underlying perturbational calculations were sent to the Astronomische Nachrichten only 8
days later, even when no one was suspiciously pressing him; see his 1846/9/8 cover letter
at AstrNachr 25:53-4.)

41 He was partly right (fn 56), but that was eventually of little consolation to him or to Cambridge.

42 Perhaps he did, but too late. Once unleashed, patriotic passion has a life of its own. Airy’s 11/5 letter to Challis,
on the controversy’s heat, says he thinks a judicious recent Challis letter to the Manchester Guardian “goes further in
the withdrawal of claims on Adams’ part than 7 should.”

43 DR Fiction p.172.

44 0On 1846/10/15 for the 10/17 Athenceun; see above at §D6.
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E4  The obvious implication here (especially for anyone familiar with such work): pub-
lication of Adams’ elements was being delayed out of fear that an error vitiating them
would be found in the supporting calculations before the latter were published. But such
a policy only makes sense if the possibility was being entertained by Adams’ mentors (&
maybe Adams) that the 1845 elements might perhaps be altered before publication in order
that they fit polished-up final-version calculations. And this realization tells us just what
the eventual official British rendition of events is worth on its face.

ES  So Adams waited until 1846/11/13 to release his hypothetical elements to the public.
This may have been wise in one sense (the subtlety of the published Adams paper’s grasp
of the relevant math quickly deflated French suspicions on that point). But the delay puts
an ineradicable cloud over the version of events and the purported solutions subsequently
produced.

E6  This cloud is only darkened by another peculiarity which no historian has remarked,
probably because all either regard Airy as an enemy of Adams or are so loyal to Airy that
they don’t like the obvious implications. Just after the discovery of Neptune, while Airy was
returning to England, he stopped by Altona (on about* 10/5) to see Schumacher, the Editor
of the eminent Astronomische Nachrichten. There is no record that he told Schumacher
that he was about to support a British claim to co-discovery. Instead, what Airy did (as he
admits in his 1846/10/14 letter to Leverrier, in a part usually omitted in modern accounts but
fortunately surviving at Glaisher 1896 p.xxiii) was to read carefully Leverrier’s extensive
manuscript explaining the mathematics of his discovery — this over a month before Airy’s
co-conspirator Adams got around to publishing a digit of his own math! (Leverrier’s ms
was sent the AstrNachr 1846/9/8 for immediate publication, not for Airy’s private perusal*®
— however much his read-through eventually moved Airy to creditable praise for Leverrier:
see §I3.)

E7  This ms later appeared at AstrNachr 25:53-80, 1846/10/12-22 (a final post-discovery
Leverrier paper was also published at AstrNachr 25:91-92, 1846/11/5). The last date
(10/22) shows that not only Leverrier’s orbital elements but the crucial details of his
math had been published well before Adams had publicly committed himself in either
department. Adams’ 1* release of his results was at the RAS meeting of 1846/11/13,
so Airy’s peek at Leverrier’s math occurred over 5 weeks prior to the public debut of
Adams’ elements. In order correctly to evaluate this point, it helps to know that Airy
was a skilled mathematician (remembered for the Bessel-function-related Airy integral &
Airy disk);*’ and he possessed expertise*® in some areas of celestial mechanics (having
earlier discovered an important new Venus-related secular term in the solar tables) and
thus was one of the very, very few persons in England who could understand anything of
substance in Leverrier’s paper. The possibility of his noting, e.g., which perturbational
terms were included & omitted — such information would (at the very least) have been
useful for advice® to Adams, even in spite of the various differences between the two

45 This estimate (good to about a day) is induced from Airy’s 1846/10/13 letter to Sheepshanks.

46 This sort of outrage is common today, but clearly there is nothing novel about it. Anyone out there still asking
why DR is starting his own journal?

47 See, e.g., J.Jackson Classical Electrodynamics 1962 p.484, ] Meyer-Arendt Introduction to Classical & Modern
Optics 1989 p.253 fn.

48 Which suggests a simple & novel hypothesis: were Adams’ 1845 Autumn trips to Greenwich (to see Airy)
undertaken to launch a sky-search (which Challis had better equipment for, right next door to Adams at Cambridge)
— or were they in truth just a neophyte’s plea for a specialist’s assistance with an extremely tough mathematical
problem? The ossification of this history has so constrained all of us, that this remarkably simple thought has never
been previously suggested.

49 In letters of 1846/10/14 (same as those quoted at §B2) Airy denies having had any part in the theoretical work.
But in the same letters, he also denies having had any part in the observations — of which he was the instigator,
designer, & advisor (§B4).
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investigations.® (Though even freshman®' physicists are informed of Airy’s originality &
intellectual gifts, Hist.sci chroniclers of the Neptune affair seem blissfully innocent of them.
Numerous accounts — not the intelligent articles of Chapman & R.Smith, I am happy to
say — routinely speak of Airy as a creativity-crushing dolt, whose dictatorial®* stupidity
ruined Adams’ chance for immortality. Extrapolating beyond Grosser’s unsympathetic
portrait, J.Newman’s prominent review> of Grosser’s book spoke of Airy as: a “school-
bright, hapless donkey”, “unusually conceited”, & “bitterly jealous of his assistants — or of
any young astronomer.”>* Fortunately, astronomer O.Eggen’s learned, near-simultaneous
1963/4 Sky & Telescope review provided a counterbalancing breath of sanity about Airy —
plus a few gentle digs at the then-latest Hist.sci account’s inevitable technical-innocence
slips, which have long provided such reliable entertainment for real scientists.)

E8  What eventually destroyed Leverrier’s personal lock on Neptune was that: [a] the
real planet turned out to be only 30 AU from the Sun, not his final predicted mean distance
of 36 AU (MNRAS 7.12:216, 1847/2/12; 7.15:270, 1847/5/14), while [b] Adams’ allegedly
final, extrapolated solution, which we’ll call Hyp X (1846/9/2, M16:405-8), had predicted
only 33.4 AU — twice as accurate (1846/12/17 letter of Challis Atheneum 1846/12/19
p-1300). Actually, it should be noted that 33.4 AU (Adams 1846/11/13; M16:456; Challis
loc cit) is not what Adams said in his 1846/9/2 letter, which had Hyp X near-circular orbit
radius 33.7 AU (M16:407); the 33.4 AU figure evolved from there via subsequent alteration
of recent residuals. But the more important point no one has previously noticed is that, not
only is the longitude of Hyp X way® off (over 10° to the west of the real planet), but: when
Adams announced this to the world for the first time (1846/11/13), the fact that Neptune’s
distance was much less than 36 AU had already been known to him for about a month — see
his accurate computation of Neptune’s 30 AU mean distance (from 1846 observations)>®
given in Challis’ 1846/10/15 & 21 letters (Athenceum 1846/10/17 p.1069 & AstrNachr
25:106). It is also worth noting that since Hyp X had null eccentricity, its hypothetical
planet was always at 33.7 AU, whereas during the period of greatest Neptunian disturbance
of Uranus (the decades near their 1821.74 heliocentric conjunction: see longitudes of
Table 1) — the prime basis of both men’s math after all — Leverrier’s predicted planet
was actually (due to high eccentricity) at distance less than 33 AU: crossing that boundary

50 Would Adams have accepted help from some other person deputed to help clean up his solution quickly before
publication? Sampson 1904 (p.163) discovered that some of the work in preparing equations (M16:440-1) for the
suspect Hyp 1 is not in Adams’ handwriting. Whoever it was (and fn 67 provides Challis’ assurance it was not he),
the main question is: how could this assistance occur in 1845 if Adams was alone & snubbed?

51 See the long-standard college physics textbook Resnick & Halliday which (e.g., at p.735 of the 1970 edition)
illustrates and credits the Airy disk.

52 Newman 1963 p.175 speaks of Airy’s: “consuming despotism”, etc. Question: why is that the same folks,
who have the most admirably passionate concern for equity, are simultaneously (all too often) so woefully unable
to separate real from dubious cases of injustice? — and so prone to waste precious energy concentrating upon the
latter, e.g., the sagas of Frederick Cook, Sacco-Vanzetti, Wilhelm Reich, Joan Little, Greta Rideout. Possibly there is
a softheart-softhead correlation; also, the public likes its justice-miscarriage-dramas to be simple, stark, cleancut —
which the real ones usually aren’t, while the fabricated ones invariably are.

53 SciAm 1963/3 pp.169-178.

54 The Newman 1963 account is precious (thus its appearance in our limited bibliography here) — as an epitome
of the unkillable popular myth of ogre Airy rebuffing & stomping wuvable Adams. Not since an earlier J.Newman’s
circle was cooking up its astounding Lives of the English Saints (at the very time the Neptune case was brewing) had
inventive hagiography (e.g., fn 37) been elevated to such heights. (Unless we count Bill Stern’s legendary littleBilly
episode in the 1942 Lou Gebhrig film bio, Cried in the Hankees.)

55 The import of this lay unnoted until Rawlins 1969.

56 Two of them Challis’ then-precious prediscovery ones of 1846/8/4&12 — uniquely useful for a little while,
because they provided Adams & Challis a greater time-span of data than anyone else had at hand. Le., in 1846 Oct,
Cambridge Observatory was the only one in the world that had made (& knew it had made — vs. others at {7 §B1)
observations of the real Neptune over a period of months instead of weeks. So Challis’ search was not without utility
(a point oft forgotten); indeed, the resulting data permitted the considerable mathematical talents of Adams & Challis
to give Cambridge University a genuine and nontrivial priority in this affair: the first to publish the correct distance
of Neptune.
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during 1806 & 1846.>” Thus, Leverrier’s final prediction was superior to Adams’ (Hyp X)
regarding not only longitude but distance.

F Speculative Reconstruction of Adams’ Actual 1845 Oct Solution

F1  But we have yet to come to the possible ultra secret of the Neptune affair. The
original conspirators never published the 1845 Sept list of elements, given by Adams to
Challis at that time (MemoC) — though all histories speak of this as the golden moment
when Adams’ immortal prediction was lodged. (Indeed, Glaisher 1896 p.xxvii repeats the
typical version of the history in quoting Adams’ own rendition of what “bad luck” it was
that, a few days after handing his solution to Challis, Adams missed dropping his 1845 Sept
results off with Airy then, instead of a month later in Oct.)*® Upon noticing this, T wondered
if I was getting near the solution to the peculiar Neptune case, that is: finally making some
sense out of a story that has never made sense.

F2  Challis’ description mentions that this 1845/9 note (MemoC) included a geocentric
place (unlike the published “1845/10” MemoR) for the end of Sept (Uranus’ opposition).
So I knew what it was when I saw the 1845/9 list of planet elements, which I will call
“MemoD” or (when referring to the elements) “Hyp D”. MemoD is printed innocently in
R.Sampson’s learned review of Adams’ mss (Sampson 1904 p.166). Challis’ written intro
(for Adams to meet Airy) was 1845/9/22; the data leading to Adams’ MemoD includes
a date: 1845/9/18. Sampson supposed that MemoD must be virtually equivalent to the
famous but hitherto unpublished note given Challis at that time. Sampson’s conjecture
(regarding the data at least: vs. fn 68) was verified when I then consulted the original
Adams note to Challis, MemoC (CON #32: only a 10’ scribal error differentiates MemoC
& MemoD). The shocking revelation here is this: though the planet’s mean longitude is not
grossly discrepant, some of the orbital elements are severely different (§G4) from those of
the “1845/10” MemoR which has always previously been accepted as Adams’ first solution,
“Hypothesis 1 (which is the crux of the whole Adams claim). In particular, a perturbation
term’s sign is wrong, which contributes to producing an orbital eccentricity (0.1428) which
is about 1/8 lower than the MemoR value (0.16103) published. Moreover, we have Adams’
word (M16:429) that the 1845/9 elements are his “final values” and that they were only
“slightly corrected” (idem) to become the 1845/10 version. (MNRAS 7:150 has “slightly
altered”; Challis 1846/12/12: “slightly different”, SP p.1.) Sampson (loc cit) supposes that
this refers to correcting the 1845/9 perturbation term sign error (and then recomputing the
whole problem from that point on, in the larger calculation of elements) — all this before
the transmission of his proposed Hyp 1 (MemoR) elements to Airy (allegedly in 1845/10).
But this is no slight shift (or slight recomputation). Indeed, I speculate that his sign-slip
was the fateful error that numbed Adams’ original 1845 fervor into long inaction regarding
publication, since a single such fouled-up term could destroy his solution. The troublesome
term being tiny, the error’s discovery must instantly have terrified Adams with the vision of
his lodging a solution with a major perturbation term miscomputed. (JUST the time Adams
would want to go see Airy!) The non-“slight” nature of the difference between MemoC
& Hyp 1 (MemoR) is easily illustrated: Adams’ two famous predicted Neptune orbits had
eccentricities of 0.16 (Hyp 1) & 0.12 (Hyp 2), so the original 1845/9 orbit’s eccentricity
(0.14 or 14% — MemoC & MemoD) is nearly 1/2 way between the two! It is inexcusable
that Adams called a shift from 0.14 to 0.16 merely “slight” — and falsely referred to the
0.14 solution as his “final” solution (of a series of such, “differing little from each other™!),

57 Perihelion at 32.263 AU during 1826 (so near the §E8 time of passing Uranus that the coincidence might have
suggested trouble for the solution). Around their later respective perihelions, Adams’ even more eccentric Hyp 1 &
Hyp 2 also got comparably close, though for fewer decades: 32.22 AU & 32.78 AU, resp; so the important perihelion
distance was increasing not decreasing, as Adams’ solutions progressed (& shrunk the most recent residuals).

58 But if the solution was altered in the interim, which is the only defense insider R. Sampson can make, on the
little known record we are about to explore, then one can hardly call it anything but good luck.
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as he plainly did.*® No popular account has ever mentioned the Fourteen Percent Solution
of MemoC-MemoD.

F3  Adams may have been paralysed not only by his sign-error, but also by the fact that
his various 1845-1846 solutions were (compared to Leverrier) all over the last octant of the
zodiac. On the discovery-date, 1846/9/23, Adams’ various 1845-1846 solutions gave the
following true heliocentric longitudes (with the date of arrival at the solution provided in
parentheses): [a] Adams’ first 1845 hypothetical planet (1845/4/28-5/19) was® at nearly
350°. [b] Hyp G (1845/9/18) was at 324°31’. [c] Hyp W (1846/7), at 336°30'+. [d] Hyp 1
(whenever), at 328°43’. [e] Hyp 2 (1846/8/20), at 329°26’. [f] Hyp X (1846/9/2), at
315°16'. (The MemoC planet was then at 323°48’, while Leverrier’s predicted planet was
at 325°59" — and the actual Neptune was at 326°58’.) The range of Adams’ swings was
enormous (35° of longitude!) and must have given him & Challis plenty of (perfectly
reasonable) doubts regarding where the planet really was. I note that the worst value (the
1845 Spring solution, item [a] in the above list) was not necessarily taken lightly by Adams,
as modern historians assume. In the Adams mss (section E II p.10), we find his note that it
well satisfies his Flamsteed equation of condition (“a very close agr'”), and, more important:
we also have his written comparison (obviously inserted after Hyp 1’s completion) of this
agreement with that of Hyp 1 — Hyp 1 being worse by this criterion (Sampson 1904 p.165).
So, how could Adams be sure that Hyp 1 was better than this early (very erroneous 2-stage)
1845 Spring solution? Again: this is why post-discovery discoveries should be disallowed
as a matter of policy.

F4  As already noted, I have long held that Adams’ supercaution was the key cause of
his fatal nonpublication. I am here adding the speculations: [a] that the specific cause of
Adams’ nonpublication before 1846 June was the 1845/9 solution’s “slight” perturbation
term sign-slip discussed above (§F2), associated with a huge (suppressed) error in predicted
eccentricity, and [b] that this error still infected the solution in 1845/10. (This all relates to
the rockbottom broader point: Adams was terribly unsure of Neptune’s actual longitude,
this also for other reasons just noted in §F3.) If item [b] is true, then the actual solution
handed Airy in 1845/10 was indeed a “slightly altered” version of the note handed Challis
a month earlier — but the alterations were simply (some or all of) the following superficial
corrections (no relation to perturbation theory): [a] 30" of precession error (Adams was
so raw that his 1845/9 note, CON #32, neglected to include precession from his solution’s
central epoch 1810.328 to his current epoch 1845.750), [b] 10 of scribal error, and [c] —2’
of rounding error. When these “slight alterations” are attended to (thus giving the elements
correctly deduced from his 1845/9 perturbational solution)® we have attained reasonably
likely reconstructions of this speculative actual solution. So, I will suggest 2 possibilities
(as to the actual solution handed Airy in 1845/10), labelling them “Hyp D” (a copy of which
survives: §F6) and “Hyp G” (merely Hyp D shorn of superficial errors). I will provide these
below, but for comparison, I first set out the famous Hyp 1 (MemoR). We will then try to
discern which of these solutions (Hyp 1 or Hyp D — the latter being effectively identical
to Hyp G) was actually given to Airy in 1845/10.

59 Adams (M16:429, 1846/11/13, emph added): “After obtaining several solutions differing little from each other,
by gradually taking into account more and more terms of the series expressing the perturbations, I communicated to
Professor Challis, in September 1845, the final values which I had obtained for the mass, heliocentric longitude, and
elements of the orbit of the assumed planet. The same results, slightly corrected, I communicated in the following
month to the Astronomer Royal . . ..” Sedgwick’s 1846/12/6 account of an interview with Adams relays a similar
story (Glaisher 1896 p.xxviii): “I wanted [in 1845] to send my papers in good order to the Astronomer Royal. I went
over all my calculations three times. I added a few [perturbation] terms, without changing my results. 1 was much
interrupted, so it was my vacation [between Sept’s MemoC-MemoD and Oct’s Hyp 1 on MemoR] before I could
finish my last revision”. Nowhere does Adams [a] admit the serious difference between the Sept & Oct solutions, or
[b] discuss his Neptune-related activities between 1845/10 and 1846/6.

60 Sampson 1904 pp.152, 165. The other longitudes cited here (e.g., Tables 1&2) are DR’s calculations.

61 Section E II of the Adams Neptune mss at St.Johns College Library (Cambridge Univ); Sampson 1904 pp.165-6.
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F5  The elements of Hyp 1, as taken directly from the first section of the surviving
photocopy of the document in question (MemoR):

According to my calculations the obs®. irregularities in the motion of Uranus
may be accounted for by supposing the existence of an ext'. planet the mass
and orbit of wh. are as follows

Mean Dist. (presumed nearly in accordance with Bode’s law)

384
Mean sid' mot" in 365.25 days

1°30'.9
Mean Long. 1* Oct".

323°34
Long. Perih".

315°55’
Eccentr’.

0.1610
Mass (that of Sun being unity)

0.0001656

F6  Hyp D is simply the 1845/9 solution Sampson found (on what I call MemoD) in the
Adams papers. It is provided at Sampson 1904 p.166 (note the linguistic resemblance to
MemoR):

According to my calculations, the disturbances in the Motion of Uranus may
be explained by supposing the existence of a more distant planet, the mass,
orbit, and position of which are as follows:

Mean Dis. 38.4 (assumed nearly in accordance with Bode’s law).
Eccentr’ = 0.1428.
Long. Perih" 320°30’.
Mean Long. about the end of Sept", 1845 = 321°40’.
Hence Geoc. Long. at the same time will be 320°30’ nearly, [dim.#] about 1’ daily.
Mass 0.000173, that of Sun being unity.
J.C.Adams.

F7  The foregoing MemoD (which has MemoC'’s discrepant e = 0.14) corrects only
error [b] (of the 3 Adams miscues listed in §F4). But perhaps all 3 errors were eventually
cleaned up, leading to a (DR-speculated) document bearing what I am calling “Hyp G”:

Mean Dist. 38.4 AU (assumed nearly in accordance with Bode’s law)
Mean Long. at end of Sept" = 322°08’

Long. Per" = 321°00

Eccentr’ = 0.1428

Mass = 0.000173, that of Sun being unity

Geo. Long. at end of Sept" = 321°15’ nearly, dim® about 1’ per day

(In the documents we know are from 1845, his epoch of 1845 is called “the end of Sept”
— not Oct 1, as in his 1846 descriptions of his alleged 1845 Hyp 1 work.* Note that,

62 CON #32 or Sampson 1904 p.166 vs. M16:395 or SP 1. Note also the slip at M16:406 (or SP 3), accidentally
substituting 10/1 for the correct 1846 date of Uranus’ opposition, 10/6 (M 16:445, 453). Challis (SP p.l) makes the
earlier epoch explicit as 1845/9/30.
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whether or not Hyp G was ever written out by Adams, it is the correct rendition of the
elements he deduced in 1845/9 — which include e = 14%. It thus represents what a capable
astronomer, e.g., Airy or Breen, would have been using on that basis.) Having broached
this novel speculation (which may help explain why the RGO Neptune file has never been
made public), let me now turn to the various evidences that lend credence to it.%

G The 14% Solution: Did Adams’ 1845 Oct Prediction = Hyp G?

G1  Adams worked slowly & cautiously (which is why he lost Neptune); it is on the face
of it unlikely that, in less than a month (the 4 weeks prior to 1845/10/21), he performed all the
necessary calculations® that would turn up his term-sign miscue — and then recomputed
and re-checked this lengthy solution, to his notoriously-perfectionist satisfaction-certain
that no more such errors lurked (and then with blithe what-me-worry?-confidence instantly
frisked off to bother the Astron Royal). Of the Adams ms solutions, that in question
here (Hyp 1: sections E IV-V of the mss; Sampson 1904 pp.166-7) is one of the longest
(22 ms pages). A characteristic of Adams was his admirably scrupulous reworking of
results: fn 59. (Which was perhaps a weakness in the Neptune race — but proved a
strength that won him glorious & legitimate victory in his later lunar controversy: §112.)
From Challis’ 1846/12/12 Report to the Observatory Syndicate (SP p.liv): “It is to be
regretted that Mr Adams was more intent upon bringing his calculations to perfection, than
on establishing his claims to priority by early publication.” (DR italics for irony.)

G2 If we are to believe that the “1845 Oct” MemoR (Hyp 1) really existed at the
purported time, we must also believe that even though Adams subsequently rechecked lots
of the work (Sampson 1904 p.166-7), nonetheless: all 30 of the residuals finally presented
to the world on 1846/11/13 (M16:406-7) were identical®® (down to the arcsec tenths &
hundredths displayed) with those Adams allegedly handed Airy 13 months previously
(M16:396).

G3  Comparing Adams’ published version (of his Neptune work) to his mss, reveals
occasional anachronistic or temporally-uncheckable dovetailing (e.g., Sampson 1904 p.162)
of material from loose ms pages that are only rarely dated. Adams’ mss show that he was
setting up the formulae for perturbations on 1845/11/28, 12/16, & 12/24 (Sampson 1904
pp-158, 168). The 1845/12/16 work rightly should have occurred at the beginning of the
calculation of Hyp 1 (which indeed is where Adams places it in his published 1846/11/13
RAS presentation, M16:433) — not after its alleged 1845/10 submission to Airy.

63 Keep in mind: Hyp G is not a very farout speculation, since MemoC & MemoD physically exist, in CON (#32)
& the Adams Neptune papers, respectively; and Hyp G is merely: their numbers corrected for the 3 small errors noted
at §F4. (Since the positions for the MemoC planet given in the table at Sampson 1904 p.152 agree closely with those
I get for Hyp G’s elements — given above at §F7 — it is clear that Sampson also essentially corrected the same errors
in MemoC that I have noted: i.e., the small differences between MemoC & Hyp G.) The genuinely speculative part
of the new theory here is: whether in 1845/10 Adams presented Airy with MemoR as he later asserted, or whether
the solution given Airy in 1845/10 was actually Hyp G — i.e., effectively MemoC or its Hyp D.

64 4 priori, it is more reasonable to suppose that the sign-error involved was found not during the doublechecking
of Hyp 1 but rather (incidentally) during the parallel calculations for Hyp 2: mid-1846.

55 The 1690 residual disagrees by 0”.1: 44’ 4 vs. 44"".5; but Adams mss section E IV p.16 has 44"’ 45, so this
difference is merely a matter of discretionary rounding. By contrast to this unwonted Adams-steadfastness, I note that
just in the 10 weeks from 1846/9/2 to 1846/11/13, Adams altered by 0’/.27 the 1843 residuals for Hyp 1 and Hyp 2.
Compare M16:407 & 455. Note also that the ratio Adams used to extrapolate-compute his final (Hyp X) mean &
true longitude of 315°20" (M16:407) is 14:11 (apt to U-N mean distance ratio 0.57), while his 1846/11/13 paper has
5:4 (apt to 0.575, near the value cited 1846/11/13). (The corrected 1843 residuals would lead to an unstated distance
ratio of 0.58.) Adams’ 1846/11/13 RAS paper states that this 5:4 ratio was sent to Airy on 1846/9/2, based upon the
1843, 1844, & 1845 Greenwich normal places of Uranus; however, the 1843 residuals are altered, as already noted,
and the 1844 & 1845 residuals can hardly have influenced Adams’ 9/2 letter since that very letter states (M16:407)
that he does not possess these normals and asks Airy to send them! I suspect that a good deal of selection of material
(if not worse) went on before Airy’s 1846/11/13 publication of his version of the history. With the RGO Neptune file
“missing”, we are conveniently protected from knowing all the details of this process.
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G4  The 1845/9 solution contains a small but fateful math bungle (touched upon at §F2)
of which Adams was so ashamed that he never published it anywhere: the sign of a term was
inverted (Sampson 1904 p.166). That is evidently®® a cause of the previously-mentioned
large discrepancy in eccentricity (0.16 vs. 0.14: §F2). Understandably believing that if this
eccentricity-discrepancy were known, his claim to co-discovery would fall (& his 1846/9/2
extrapolated solution Hyp X would of course utterly collapse), Adams published only the
corrected solution, alleging that it was transmitted to Airy in 1845/10. (One begins to see
why post-discovery renditions are not to be quite trusted.)

G5  We now have the fact of Adams’ suppression of his 1845/9 note (MemoC), and a
motive for Adams’ possible suppression of the 1845/10 document (Hyp G? or Hyp 1?)
if it was effectively the same — which Adams states that it was (see above quotes from
M16:429 at §F2 & fn 59). The MemoC which Adams handed Challis in 1845/9 specified
geocentric longitude (see either CON #32 or Sampson 1904 p.166) — i.e., here is the spot
(in the outdoor sky) to search at. But, MemoR (allegedly the 1845/10 document) does not
so specify. (Why bother, after the discovery?)

G6  Airy’s 1845/11/5 reply to Adams’ 1845/10 submission says that it displayed per-
turbations (as are shown, e.g., in Adams’ 1846/11/13 paper, M16:454). But the purport-
edly “1845 Oct” MemoR provides only residuals (M16:395-6), not perturbations.®’ A
1845/10/23 Adams letter to his parents (noting he had just failed to see Airy at RGO) is
quoted at Smart 1947 p.19: “I left a note for him, however, containing a short statement
of the results at which I had arrived.” This tells us nothing of the Neptune celestial place
imparted. But “note . . . short . . . results” sounds like brief MemoC or MemoD (Hyp D:
§F6) — rather than the detailed MemoR (3 pp., hundreds of digits). Moreover, it brings up
yet another troubling question: where are the covering notes to Adams’ MemoR? Though
signed, it is not a letter, and neither it nor MemoC contains the name of the recipient. The
same is true of yet another undated Adams note, MemoD,% containing the MemoC data.
(MemoC starts out “My dear Sir”, but Adams supplies neither date nor addressee. Besides
this dubious case: no Adams letter to any astronomer has been put into the Neptune record,
written before 1846/9/2, M16:405-8.) Indeed, while we have (fn 68) Adams’ list (MemoD)
of the numbers of his erroneous MemoC, his copy of the crucial MemoR (Hyp 1) has not
been found in the Adams mss (Sampson 1904 p.167). In that connection: noting that
Adams’ perturbational solution is for epoch 1810.328 and so must be precessed forward

66 Sampson 1904 p.167 notes that a small alteration in procedure was made in the Hyp 1 method before its
publication, but he judges that this had no effect on the previously derived solution. (Again, we have no dates written
on the mss pages for any of the Hyp 1 work.)

67 By 1846/12/12 (after Hyp 1’s publication in M16), Challis has straightened out the story and speaks of MemoR
as displaying residuals, not perturbations (SP p.l). As is so often the case in this history, forgetfulness is always
a possible explanation of contradictory statements. (It is the context of secrecy, conspiracy, & missing documents
that makes such conflicts of greater than normal interest.) Comparison of Airy’s & Challis’ accounts on this point
among others reminds us: if Adams & Airy agreed to publish a cleaned-up solution (Hyp 1) in place of the solution
perhaps actually submitted in 1845/10 (Hyp G), then there is no reason to assume that Challis ever knew anything
about the matter. (Challis to Airy 1846/12/19, quoted by Glaisher 1896 p.xxx: “It will hardly be believed that before
I began my observations [1846/7/29] I had seen nothing of his [Adams’] in writing respecting the new planet, except
the elements which he gave me in [1845] September written on a small piece of paper without date.” The piece of
paper was MemoC, which survives as CON #32.) This situation would leave Challis so innocent of the truth as to
help explain the contrast of his now-neglected early generous championship of Adams (vs. Airy’s initially measured
praise). E.g., Challis (SP liv; 1846/12/12): “the problem of determining, from perturbations, the unknown place of
the disturbing body, was first solved here [Cambridge U] . . . . entirely due to the talents and labours of one individual
among us, who has at once done honour to the University, and maintained the scientific reputation of the country. . ..
it was impossible for any one to have comprehended more fully and clearly all the parts of this intricate problem . . .
he had a firm conviction, from the results of his calculations, that a planet was to be found.”

68 See above at §F2. MemoD is in the Adams papers (text at Sampson 1904 p.166; based on math which is dated
by Adams at 1845/9/18); it contains virtually the same data as MemoC but has (almost verbatim: §F6) the textual
language of MemoR. One notes that the 10’ mean longitude error in MemoC is corrected on MemoD, which indicates
(though it does not prove) that MemoD is later than MemoC. All of this suggests the hypothesis that MemoD is
Adams’ draft of his actual 1845/10 note to Airy. (If so, then Hyp G was not corrected for 30" of precession, as
assumed elsewhere here.)
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to 1845.750, we may look for the required scratch-work shifting Hyp 1 (MemoR) from
epoch up to 1845.750 — or just the bare 1845.750 element-list (like MemoD in the Adams
papers: §F2 & fn 68). But nothing of the sort has been found among Adams’ mss. (The
Hyp 1 sections of the mss, E IV-V, contain no such figures — nor, as noted, Adams’ copy
of MemoR.)

G7  Leverrier’s 1846/6/1 paper publicly placed the new planet at true heliocentric lon-
gitude 325° at 1847/1/1. Airy stated (M16:398) that in 1846/6 he was struck by agreement
“to one degree” between this figure and that given by Adams’ 1845 Oct orbit (Hyp 1). But
for 1847/1/1, Adams’ Hyp 1 orbit gave 329°18’ (over 4° ahead of Leverrier’s position and
about 2° ahead of the real planet’s 1847/1/1 heliocentric longitude), while the Hyp G orbit
(which I suggest was the orbit actually given Airy by Adams in 1845 Oct) puts the planet
at 325°05" on 1847/1/1, only 1/12 degree different from Leverrier’s place!®

G8  No wonder Challis said that the 2 solutions agreed “almost precisely” (1846/10/21
letter, AstrNachr 25:101; reprinted Adams SP p.43).7

G9  But, perhaps the most direct piece of evidence here is an obscure 1846 July document
in Adams’ own hand (CON #35) — the item we have been calling MemoW — in which he
himself states (in the context of computing an ephemeris, where true not mean longitude is
all that is relevant)’! that the heliocentric longitude of his perturbationally-predicted planet
was “325° very nearly”, rather than Hyp 1’s 328°34'-329°18" (1846/8/29-1847/1/1).
This suggests (but does not in itself prove)” that the famous Hyp 1 orbit (allegedly left at
Airy’s home on 1845/10/c.21) did not exist until after 1846/6/30 (since that is the earliest
reasonable date for the existence of the MemoW just quoted). (Hyp 2 is irrelevant here
since it was not completed until after 1846/8/20; see Sampson 1904 p.167.) Again: Hyp 11is
the orbit upon which Adams’ claim of priority rests. The only other possible interpretation
is that Adams — and Airy & Challis — were referring to mean longitude 325° (not true
longitude), which is consistent with Hyp 1 (1846/10/6 mean longitude 325°: fn 71). But
that is just as devastating to Adams’ claim (not to mention implying that he, Airy, & Challis

69 For 1846/8/29 or the epoch Adams used in 1846 (his perturbation-based solutions always used Uranus’ opposition
as epoch: 1846/10/6 for Hyp 2), 325° is consistent with his real 1845 solution (Hyp G) which gives 324°23’ for
8/29, 324°36’ for 1846/10/6 — while the crucial purported “1845 Oct” MemoR solution (Adams’ wellknown
“Hypothesis 1”) gives values that cannot possibly be confused with 325°, no matter the rounding: 328°20 for 8/29,
328°47’ for 10/6. For 1847/1/1, the 1845 Sept solution actually handed Challis, including the errors noted here,
MemoC (CON #32), gives 324° 22" — also within 1° of Leverrier’s place.

70 Challis says at this point that Adams’ 1845 solution (MemoC) imparted the planet’s “heliocentric longitude”
(which generally means true longitude), though in fact Adams’ known heliocentric solutions explicitly specify solely
mean longitude. It is possible that this looseness merely reflects the fact that Adams implicitly determined true
longitude. Or, there may have been confusion of mean & true longitudes (which is counter to part of this paper’s
proposed switch-hypothesis), or it could simply indicate that Challis was following the verbiage of Adams’ MemoW.

7L However, since MemoW is for a circular orbit, and since Adams’ perturbational calculations were based on mean
longitude, one may argue that MemoW is consistent with Hyp 1, whose mean longitude at 1846/10/6 was 325°.1
(M16:445).

72 See also Airy’s 1846/7/12 instructions to Challis (CON #4): “The investigations of Mr. Adams and M. Le Verrier
having made it probable that the place of the supposed planet is not far from 325° longitude, I would propose to
examine a zodiacal zone of which that point on the ecliptic is the center, with an extent of 15° in each direction from
that point in longitude, and to 5° of latitude north and south.” Airy then blocks out a jagged parallelogram of this
description, whose acute angles are at RA 20:48 & declination —24° and RA 22:48 & decl —4°. He also comments
(wrongly) that the known completed Berlin Sternkarten (Berlin Observatory) cover “a small portion” of the area,
adding (7/21, CON #5): “There is only one [Berlin Hour 22] which applies partially to the inquiry.” In case it helps
explain the search’s nonuse of the Berlin Starcharts, I will point out that Adams’ Hyp 1 planet was at this very time
moving among the stars of Berlin chart Hour 22 (which Challis possessed; M16:421), while his Hyp G planet was
not, being 4° farther west. The Hyp 1 planet was about 2° to the east of Berlin Hr 22’s west boundary, which was 1°
less than 22 hrs of RA. (The Hyp 1 body was in Berlin Hr 22’s space until 1846/10/12; real Neptune, until 1846/8/2
— s0, at the very moment Airy was downplaying the Hr 22 chart’s utility, Neptune was slowly sidewinding its way
through Hr 22’s stars.) The Hyp G planet was about 2° west of that boundary, and thus quite off the Hr 22 chart. An
oddity: Berlin Hr 22 (1833, by top pre-photo starmapper F.Argelander) covers more (c.35%) of the Airy-proposed
search area than the famous Hr 21 (1844, by C.Bremiker, also renowned for his 1856 log-tables) that made possible
the swift Berlin Obs 1846/9/23 discovery. (Hr 21 added less than another 20% to what Hr 22 already covered.)

73 See alternate possibility here following; also fns 71 & 72.
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— each of whom had been top math student in his respective Cambr U class — were all so
incompetent as not to know the difference); for it acknowledges that the ephemeris Adams
was computing for Challis’ search was utterly based on a circular orbit — thus implicitly
jettisoning as unworthy of Adams’ own trust (§B4) all the mathematical refinements of his
1845 elliptical orbital work, which intimately involved the unknown planet’s eccentricity,
true longitude, & true distance. The only other viable interpretation here is worse yet: the
sole orbit so far published by Leverrier (1846/6/1) gave just circular elements (38 AU &
325° longitude); thus, the “Adams” ephemeris (MemoW) done up for Challis is actually
based precisely upon Leverrier’s published orbit — and precisely upon Leverrier’s published
limits ( & 10°, as already noted at §B4 item [b], fn 19, & fn 27).

H Dates

H1  The question remains: when was the famous Hyp 1 list of elements (MemoR,
allegedly 1845/10) actually transmitted to Airy? An examination of Sampson’s description
of Adams’ solutions clues us. Sampson (1904 pp.165-8) finds that there were 4 distinct
1845-6 solutions:

[1] an early inferior one, then

[2] Hyp D (§F6), which (if the superficial corrections [a]&[c] of §F4 are applied) is
fundamentally identical to Hyp G (§F7),

[31 Hyp 1 (§F5), & finally

[4] Hyp 2 (merely Hyp 1, repeated for slightly reduced mean distance: fn 5).
Dates appear on the Adams mss during the work for the early solution: 1845/4/28 & 5/19
(Sampson 1904 p.165); for Hyp D: 1845/9/18 (p.166); for Hyp 2: 1846/8/20 (p.167).
(Adams then found Hyp X by linear extrapolation from Hyp 1 & Hyp 2, 1846/9/2.) But
alone for Hyp 1, the supposed 1845/10 orbit (MemoR) and thus the key to the Neptune
affair: there are no dates given anywhere on the manuscript pages of the work.
H2  Which suggests the possibility that the calculator of this work did not want its date to
be known. Adams’ various memos (the famous solutions for the elements of the predicted
planet), handed to Airy & Challis, are also all oddly undated by Adams, as remarked above.
This is not a record to be accepted at face value.
H3  We have never been told what the devil Adams was doing for the first half of 1846.
Not a scrap of dated Adams perturbational calculations has ever been located, between
1845 Xmas Eve™ (Sampson 1904 p.168) and 1846/8/20 (ibid p.167), less than 2 weeks
before his final 1846/9/2 report to Greenwich. This is as credible a record as supposing
that Adams went off with Santa Claus for 8 months. A related & clearly inexplicable item
(see also §D4), one which suggests culling of files (e.g., CON): after seeing Leverrier’s
published position of Neptune on 1846/6/23-4, Airy wrote Leverrier on 6/26 and wrote
Whewell on 6/25 of Adams & Leverrier’s “remarkable calculations”. But Airy denies he
wrote any letter’ at this time to Adams — and no Airy letter to Challis exists (in CON) for
this time. Considering that Leverrier’s paper had just lit a fire under Airy, and considering
that he regarded the Adams work (which Adams’ advisor Challis had steered to him) as
“remarkable”, why should he immediately write to Whewell & Leverrier but not to Adams
& Challis, the two principals of the British prediction & upcoming claim? Recall Airy’s
promises to Adams & Challis (§B2) that, in choosing “extracts” from their correspondence
with him: “I will not compromise any one.”

74 And this 1845/12/24 material is not work on the longitudinal problem but is immediately concerned with the
Uranus radius vector.

7 Airy to Sedgwick 1846/12/4 (Smart 1947 p.40 emph added): “My whole epistolary communication with Adams
is printed in [M16] and I never saw him but twice; once [1845/12/5+1], somewhere with Challis (I totally forget
where) and once [1846/7/2] when Hansen and I came for half a day to Cambridge and we were walking over St.John’s
Bridge. The interview on each occasion might last two minutes [§B6]. No other opportunity of seeing him.”
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H4  We are told by Adams (fn 59) that the 1845/9 & 1845/10 solutions were effec-
tively identical (his “final values™); thus, his seriously improved Hyp 1 solution cannot be
that of 1845/10. An integral part of the Neptune legend is that Adams tried to give his
1845/9 solution to Airy at that time but failed due to what has heretofore been regarded as
(classically-mythological) bad luck (see §F1). Yet this heart-of-the-myth 1845/9 orbit was
actually the 14% Solution (§F-§G), which was so flawed that Adams later suppressed it.
H5  Remember that Challis’ first announcement of Adams’ prediction placed it at about
1846/6 (above §C1 item [3]).

I A Cohering Hypothesis

I1 I therefore here propose the speculation that the long accepted “1845/10” MemoR
from Adams to Airy was actually submitted in 1846 (perhaps as part of the 1846/11/12
material transmitted for the 1846/11/13 presentation to the RAS), and that the date 1845/10
was added later to the top of the first page of the document. How conscious Airy was of the
truth, when he added the date (1845/10) to MemoR, I am not sure (since he presumably got
2 memos without date and might have confused the two). But Adams has to have known
the difference. And there is a hint that Airy did, too. The published version of MemoR
makes one alteration, not previously noted: where Adams spoke of the elements of the
“new planet” (SP lviii), Airy edited to read just: “planet” (M16:396). Are we seeing here
the caution of an experienced academic politician, one who figures that it is risky enough
backdating a document, without including in it an expression which might be taken for
confidence’® — but also might look like a giveaway anachronistic slip?

I2  The question of confidence is central to Adams’ claim. His failure to publish is an
obvious measure of the truth. And his long-forgotten mid-1846 handwritten ephemeris
(MemoW, CON #35) places a (hitherto unpublished) lost-star-based circular orbit ahead
of his own precious perturbation-based orbit! (Recall §B4: Wartmann, etc.) This raises
the possibility that Adams was even at this late moment unsure of what his now-immortal
perturbational work was really worth: he was a knowledgeable theoretical mathematician,
but would that provide him the same grasp, of the physical reality involved, as was possessed
by a seasoned astronomer such as Leverrier? (See fn 4.) Airy’s praise of Leverrier in this
connection has long been damned as unfair to Adams (e.g., Smart 1947 p.35), but it may
instead reflect the truth of the matter (well known to Airy at the time, but later swamped
by British nationalist fervor).”” Airy wrote Leverrier on 1846/10/14 (Smart 1947 p.33):
“You are to be recognized beyond doubt as the real predictor of the planet’s place.” And
Airy’s 1846/10/21 letter to Leverrier states (Smart 1947 p.35): “no person in England will
dispute the completeness of your investigations, the sagacity of your remarks on the points
it was important to observe, and the fairness of your moral convictions as to the accuracy
and certainty of the results. With these things, the produce not only of a mathematical

76 Accepting the 1845/9 MemoC (CON #32) as genuine, this confidence was in fact expressed by Adams (at least
before finding his deflating sign-error), since his bold statement to Challis on this paper is: “The Elements of the New
Planet I make to be as follows . . ..”

" Airy’s politically-inspired behavior varied so much that it’s been hard to unravel. I see his evolution along these
(rough) lines: [a] His first (1845) reaction to Adams is helpful and inquiring. [b] Hearing of Leverrier’s 1845/11/10
paper, he perhaps warns Adams of competition. [c] Seeing the 1846/6/1 Leverrier paper, he launches (6/29) a secret
sky-search to win Neptune for Cambridge. [d] Upon hearing of Galle’s Leverrier-directed 1846/9/23 capture of the
planet, he regards British hopes as lost and makes ultranice with the French, in vain hopes of heading off a fight
that must lead to embarrassing revelations. [e] The 1846/8 Cambr.Obs. observations of Neptune (discovered 10/12)
inspire Challis to flagwave, but Airy creditably continues (1846 Oct & Nov, even while perhaps helping Adams get
his solution into publishable shape) to regard Leverrier as the prime discoverer. (Contra this: a privately stated Airy
purpose for the 11/13 presentation was to “do justice to England”: CON#18 p.2; Smart 1947 p.34.) [f] However,
by 1846 Dec, Airy has become the public villain who ignored public hero Adams in 1845, and, so (fearfully or
opportunistically, and aided by the unfolding differences between the real & Leverrier-predicted planet), he slides
back to his Cantab cabal’s original 6/29 intent (item [c], above) to use Neptune for the glorification of Cambridge
mathematics.
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but also of a philosophical mind, we have nothing which we can put in competition. My
acknowledgment of this will never be wanting; nor, I am confident, will that of any other
Englishman WHO REALLY KNOWS THE HISTORY OF THE MATTER.” (Caps by DR.)
I3 Such statements constitute, it seems to me, agreement (and by one in a position to
know) that the key to British failure to capture Neptune was simply Adams’ own inability
to correctly overview-gauge the reliability of his mathematical accomplishment — and that
in itself eclipses his claim of priority. Airy granted similar public concessions to Leverrier
even during the famous 1846/11/13 RAS meeting at which his filtered (§B2) version of
events made its then-inauspicious (but ultimately triumphant) public debut (M16:411, emph
added):

I cannot attempt to convey to you the impression which was made on me
by the author’s [Leverrier’s] undoubting confidence in the general”® truth of
his theory, by the calmness and clearness with which he limited the field
of observation, and by the firmness with which he proclaimed to observing
astronomers, “Look in the place which I have indicated, and you will see
the planet well.” . ... [For centuries], nothing so bold, and so justifiably
bold, had been uttered in astronomical prediction. It is here, if I mistake
not, that we see a character far superior to that of the able, or enterprising,
or industrious mathematician [DR: the reference to Adams is painfully self-
evident — and overdone, as Airy himself later realized]; it is here that we see
the philosopher. The mathematical investigations will doubtless be published
in detail; and they will, as mathematical studies, be highly instructive; but no
details published after the planet’s discovery can ever have for me the charm
which I have found in this abstract [Leverrier’s 1846/9/8-submitted AstrNachr
paper] which preceded the discovery.

I4  Thedegree of sanctity attained by Adams (vs. Leverrier) may be measured by the fact
that these eloquent expressions of Airy have been almost entirely neglected by historians
(unless used to damn Airy), though they are printed right in the prime published source on
the affair (M16). Not yet turned by still-mounting nationalist vitriol, Airy is here expressing
an honest wonder (which we who read the story after the event cannot ever quite share) at
the most dazzling public-prediction miracle in the history of astronomy: Leverrier’s math-
deduction declaration of the place of a giant planet “which no one has yet seen” (to quote
the incredulous press before 1846/9/23) — and the swift vindication of that courageous
gamble by the man “who discovered a planet with the point of his pen”, to quote from
Paris Observatory chief Arago’s unforgettably poignant announcement of his colleague’s
success, an event that will always remain unique in the history of the oldest science.

I5 It is a matter not merely of appreciation but of the most elementary fairness that:
Adams, who published after the fact, cannot justly divide the credit due Leverrier for his
daring. Moreover, the actual discovery was made due to Leverrier’s 1846/9/18 letter to
Galle, which Adams had no part in whatsoever. Even less can Adams be given higher credit
than Leverrier — though this has often been the case. (Neptune’s 1846 predictive location
has become commonly referred to as “the Adams-Leverrier discovery of Neptune”.)"

78 This word is important in that it undercuts Airy’s & Adams’ later use of the detailed shortcomings of Leverrier’s
theory (regarding mean distance) as a means of grabbing for Britain a 1/2 share in the discovery.

9 Since the facts of this case have long since led me to come down on Leverrier’s side in this controversy, I should
say: [1] I am of U.K. extraction. [2] Everything I have seen regarding Adams’ & Leverrier’s demeanor tells me I
would have preferred the former’s company. That Leverrier (longtime head of the Paris Observatory) was extremely
unpleasant to his colleagues is amply testified to. (In a devilish play on Neptune’s symbol, Humboldt called Leverrier
“the man of the trident”.) But it is also fair to ask: was being cheated (of his proper due regarding Neptune) a
partial explanation of why Leverrier became nasty? Against this theory: Leverrier’s bad temper appears to have been
reserved almost exclusively for his countrymen, not foreigners. E.g., his kindness to his equally brilliant US Naval
Observatory counterpart, USNO chief Simon Newcomb (Canadian-born), extended even to his presenting Newcomb
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I6  Ibelieve we now are in a position at last to explain the Neptune scandal’s inexplica-
bles: [1] why Adams didn’t reply to Airy’s 1845/11/5 letter (Sampson 1904 p.168 has some
private Adams math work, also dated, from 1845/11/28 & 12/24 on the letter’s question);
[2] why his 1845/12/5£1 meeting with Airy (Smart 1947 p.34 fn) produced nothing (which
[like their mutual attendance at RAS’ 1846/2/13 meeting] shoots down Adams’ excuse that
he didn’t reply to Airy’s letter because he preferred verbal intercourse to writing letters;
Glaisher 1896 p.xxix); [3] why he did not publish even after Leverrier’s 1846/6/1 paper.
I7  The cohering answer to these anomalies is simply that, during Adams’ “lost” period,
the first half of 1846, he was simply trying (as I have said for decades is the case, e.g.,
Rawlins 1969) desperately to de-errorize his massive perturbational calculations (at which
task he was inevitably less experienced than Leverrier, who was already the 1843 author
of the accepted theory of Mercury’s difficult motion; & see fn 4). If Airy was told this by
Adams (say around 1846/6/25-26, after he’d presumably informed Adams of Leverrier’s
paper), then Airy’s prediscovery secrecy about Adams’ work is rendered less blameworthy
(though hardly blameless). Had this secret ever been revealed (before or after discovery),
Adams’ claim would be virtually defunct.

I8  Ipropose that Adams’ timidity after his long-suppressed math blunder is the core of
the Neptune scandal — a secret hidden all these years by [1] Adams’ & Airy’s peculiar
behavior & excuses, and now by [2] the disappearance of so many original records. On the
latter point, note that secrecy has consistently marked the Royal Greenwich Observatory’s
handling of Adams’ prediction: [a] Prediscovery secrecy towards Leverrier, Hansen, and the
public. [b] Sending of Greenwich assistant Breen to Cambridge on diversionary basis (§B7).
[c] Post-discovery nonpublication of Adams’ elements until after the details of Leverrier’s
math and the reality of Neptune’s orbit were known. [d] Key documents (mainly the RGO
Airy Neptune file) unavailable for a century. [e] After that century’s passage, the file’s
location is not published, and the file then disappears, including the key document on which
Adams’ priority is based (MemoR; see §C6).

I9  Note also the number of odd lacunae in the history (especially in continuous records,
harder to fudge): [a] No dates on Adams’ mss during the key period 1845/12/24-1846/8/20,
and we know nothing specific of his communication with Airy on Neptune during this time.
(See §G3.) [b] Adams’ 1837-1844 diaries have been used by his chief modern biographer
(Smart 1947 pp.12-18), but nothing from the Adams diaries has been quoted from 1845-6.
[c] No mention of Neptune in the minutes of the very RGO meeting at which the desperate
search for it was launched (1846/6/29, §B1). [d] Likewise, no mention of Neptune in
J.Herschel’s diary 1846/6/29-10/1. [e] Adams’ name does not appear in Airy’s diary from
1845 Summer until 1846 Xmas (Chapman 1988 p.123), this despite Airy’s (§B1) “almost
desperate” drive to find Neptune due partly to Adams’ calculations. [f] We are left with a
grossly unacceptable (nearly total) lack of knowledge regarding Adams’ activities during
the most important and peculiar period (1845/10-1846/6) relative to establishing the reasons
for his nonpublication, which are crucial to the credibility of his belated claim of priority
(§C2). [g] Add to all this the astonishing fact that when on 1846/10/1 Challis and Herschel
first brought Adams’ name before the public (instantly after the discovery, and while Airy
was abroad), both failed to claim Adams’ work had priority (§C1).

I10  Thus, in my opinion, not only should the Adams claim be shelved until the “lost”
RGO file is unshelved, but: given British astronomers’ demonstrated filtering of docu-
mentary material (e.g., §B2), there is reason to doubt whether that claim can ever be fully
restored to health. Our foregoing review permits us to rewrite the infamous Neptune history
in 3 crucial and related ways: [1] There was undeniably a conspiracy to keep secret (from

with an invaluable relic: the page proofs — corrected in Leverrier’s own hand — of the Annals Paris Obs math
development that underlay his famous, long-standard AnnParObs tables of the planets. This treasure now resides
at the Johns Hopkins Univ Library. (It was somewhat damaged during decades of nonrecognition after JHU prof
Newcomb’s 1909 death — until DR identified it, causing transfer off the shelf & into the safety of JHUL Special
Collections.)
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non-inner-circle-British astronomers) Adams’ precise initial agreement with Leverrier’s
longitude; [2] Adams’ failure to push for publication (which lost him the discovery) was
primarily due to his own paralysis, caused at least in part by his sign-error in a term of the
math producing the elements set forth in MemoC. [3] Adams switched solutions on the
public by pretending (e.g., §F2) that MemoC and MemoR (whenever the latter was com-
posed) were only slightly different, whereas he knew that they were so seriously discrepant
that he had feared publishing anything until making further tedious checks. (If the switch
extended to having belatedly substituted MemoR for Hyp G as the 1845/10 document given
to Airy — the hypothesis tentatively suggested in §F6-§F7 — then that could additionally
help explain much of the secrecy surveyed in §I8; however, this is but one among vari-
ous possible non-mutually-exclusive alternatives, e.g., §C2 §G9, fn 67, fn 70.) The most
extreme irony of the Neptune affair is the fashion in which the Cambridge conspiracy back-
fired: Airy thought that his privately knowing of Adams’ work gave him an advantage, but
Adams’ unsurety about everything contributed to spreading the British effort over a huge
piece of sky, while intrepid (Columbus-like)*® Leverrier’s not entirely justified confidence
in his prediction’s precision inspired the Berlin Observatory’s Galle (not Hamletized by
Adamsian vagueness) to find the planet at one poke.

I11  We conclude with Biot’s sage and too-kind comments on the British Neptune dis-
aster, reflecting a diplomatically, procedurally, & providentially correct position which
should have been adopted for good as the official view, just as soon as Adams’ late claim
was lodged, since it would have instantly ended the necessity for investigations of the sad
truths behind the Neptune Scandal (the following quotation is taken from The Athenceum
1847/4/3 p.371; minor DR alterations in that translation):

in... 1845, ... eight months before M. Leverrier’s first announcement, the
new planet was predicted by the figures of Mr. Adams, and he alone was in
the secret of its celestial position. These calculations . . . were well worthy

. of being communcated without loss of time to the scientific world . . . .
Or . .. [steps] should at least have been taken to find the planet [by telescope
in 1845] ... Isee ... ayoung man of talent . . .. I shall say to him . . .
“The laurel which you have been the first to deserve has been merited also by
another, who has carried it off before you had the boldness to seize it. The
discovery belongs to him who proclaimed and published it to all, while you
reserved the secret to yourself. This is the common, unwritten law, without
which no scientific title could be assured.?! But, in your own mind, you are
conscious that the new planet was known theoretically to yourself before any
one else knew of it. This inward success ought to give you the consciousness
of your power, and excite you to direct it to the many other great questions
yet remaining to be resolved in the system of the world; and if my years
give me the privilege of offering advice, I shall express it in one word —
PERSEVERE.”

I12  The felicitous ending to our story is that Adams creditably followed Biot’s just
& fatherly charge to him: his later hotly-disputed (now unquestioned)®* discovery of the
correct gravitational lunar-acceleration (overturning Laplace) by itself places Adams in the
front rank of history’s mathematical astronomers.
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Table 1: Heliocentric Longitudes for Several Orbits & Dates (GMNoon, E&E of Date)

Date
1800/01/01
1810/01/01
1820/01/01
1830/01/01
1840/01/01
1845/09/22
1846/06/01
1846/06/25
1846/07/29
1846/08/31
1846/09/23
1847/01/01
1850/01/01

Uranus Neptun Leverr MemC HypG HypW Hypl Hyp2 HypX

174°08" 225°07" 230°54' 235°29' 236°08’ 264°46' 235°58' 236°40' 228°27
220°45' 246°47' 250°36' 252°19" 252°59’ 280°07’ 253°35’ 255°26 247°02’
264°53' 268°28' 271°04’ 270°28' 271°09’ 295°28’ 272°42’ 275°10" 265°36’
306°09 290°14" 291°51’ 289°48’ 290°31’ 310°49’ 293°08’ 295°30’ 284°12’
345°40' 312°07' 312°27’ 310°00’ 310°43’ 326°10" 314°21’ 315°55’ 303°46’
008°09" 324°45' 323°59' 321°45' 322°28' 334°58’ 326°35' 327°26' 313°24'
010°52" 326°16' 325°22' 323°10’ 323°53’ 336°01’ 328°03’ 328°49’ 314°41’
011°08’ 32625’ 325°29’ 323°18' 324°01’ 336°08’ 328°11’ 328°56' 314°49’
011°30" 326°37’ 325°41’ 323°29" 324°12' 336°16’ 328°23' 329°07' 314°59’
011°51" 326°49’ 325°51’ 323°40" 324°24’ 336°25’ 328°35’ 329°18' 315°09’
012°06" 326°58’ 325°59' 323°48’ 324°31’ 336°30’ 328°43’ 329°26' 315°16’
013°11" 327°34' 326°31' 324°22' 325°05’ 336°56’ 329°18’ 329°58’ 315°47’
025°07" 334°11’ 332°25' 330°31" 331°14’ 341°32’ 335°38’ 335°54’ 321°21'

Table 2: Geocentric Longitudes Corresponding to Key Historical Dates

Date
1845/09/22
1846/06/01
1846/06/25
1846/07/29
1846/08/31
1846/09/23

Neptun Leverr MemC HypG HypW Hypl Hyp2 HypX

323°38' 322°57' 320°39’ 321°24’ 334°20' 325°36’ 326°30" 312°09’
328°10" 327°04" 324°52’ 325°35’ 337°33' 329°49’ 330°32' 316°16’
328°00" 326°54" 324°41’ 325°25’ 337°30' 329°41’ 330°24’ 315°59’
327°20" 326°17' 324°02' 324°47 337°03' 329°06’ 329°50' 315°16'
326°27' 325°29’ 323°14’ 323°59’ 336°23" 328°17' 329°03' 314°29’
325°53' 324°59’ 322°45' 323°29’ 335°53' 327°46’ 328°31’ 314°02
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