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Second Report of proceedings in the Cambridge Observatory relating to the new Planet (Neptune). *)

In conformity with a wish expressed by the Vice-Chancellor
and the Observatory Syndicate at their ordinary terminal mee-
ting, held on March 15, I propose in this Report to carry on,
for the information of members of the Senate, the account of
proceedings in the Observatory relative to the new Planct, a first
Report of which was made on Dec. 12 of last year. The theo-
retical grounds on which a scarch for the Planet was institu-
ted, the manner in which the scarch was conducted, and the
degree of success that attended it, were stated in the former
Report, which brought the history of proceedings down to
the date at which the Planet was discovered. 1 have now to
give an accouut of the subsequeunt observations hoth of its
position in the heavens, and of its physical appearance, and
to state the results respecting the orbit which have heen de-
duced from the observations by calculation.

A regular series of observations of the planet was com-
menced on Oct. 3,"1846, and continued at all available oppor-
tunities, partly with the meridian instruments, and partly with
the Northumberland Equatoreal, to Dcc. 4, soon after which
the planet became too faint to cobserve on the meridian on
account of day-light. The observations were subsequently
carried on with the Equatoreal to Jan. 15.
much interrupted by cloudy weather, particularly in the months
of December and January. On the whole I have obtained
28 positions of the Planct with the meridian instruments, and
25 positions with the Northumberland Equatorcal by means
of 92 differential observations of Right Ascension and as many
of North Polar Distance.
referred to the same star, No. 7648 of the British Association
Catalogue, the exact place of which was determined by 16
observations with the Transit, and 8 observations with the
Mural Circle. I have reason to think that the positions oh.
tained with the Equatoreal are entitled to very nearly the
same weight as those obtained on the meridian. All the
ahove observations I have completely reduced, and have pla-
ced the results at the disposal of Mr. Adams for deducing
elements of the Plavet’s orbit.

On Jan. 12, I had for the first time a distifct impression

The series was

The Equatoreal measures were all

#*) Von Herrn Professor Challis mir zum Einricken dibersandt.
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that the Planet was surrounded by a ring. The appearance
noticed was such as would be presented by a ring like
that of Saturn, situated with its planc very oblique to
the direction of vision. 1T felt convinced that the observed
elongation could not he attributed to atmospheric refraction,
or to auny irregular action on the pencils of light, because
when the object was seen most steadily 1 distinctly perceived
a symmetrical form. My assistant, Mr. Morgan, being re-
quested to pay particular attention to the appearance of the
Planet, gave the same direction of the axis of elongation as
that in which it appeared to me. 1 saw the ring again on
the eveuning of Jan. 14. In my note-book I remark. ,,The
ring is very apparent with a power of 215, in a field consi-
derably illumined by lamp-light. Its brightness secms equal
to that of the Planet itself. On that evening, Mr. Morgan,
at my request, made a drawing of the form, which on com.
parison coincided very closely with a drawing made indepen-
dently by myself.
that of the Planct, as measured from the drawings, is about
that of 3 to 2. The angle made by the axis of the Ring
with a parallel of declination, in the south-preceding or north-

The ratio of the diameter of the Ring to

fullowing quarter, 1 estimated at 60°. By a measurement ta-
ken with the position - civcle on January 15, under very unfa-
be 65°.

I am unable to account entirely for my not having noticed the

vourable circumstances, this angle was found to
Ring at an earlier period of the observations. 1t may, howe-
ver, bp said that an appearance like this, which it is diflicult
to recognize except in a good state of the atmosphere, might
for a long time escape detection, if not expressly and repeat-
edly looked for. To force itself on the attention, it would
require to be seen under extremely favourable circumstances.
Previous tg the observations in Janmary, the Planet had been
hid for mors than three weeks by clouds. The evenings of
Jan. 12 and 14 were particularly good, and the Planet was
at first locked at in strong twilight. Under very similar cir-
cumstances | have twice seen with the Northumberland Te-

lescope the second division of Saturn’s Ring.
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I communicated to Mr. Lassell of Liverpool, who was the
first to suspect the existence of a Ring, my observations upon
it, accompanied with a drawing; and 1 have received from
him in return a drawing of the appearance presented in his
twenty-feet reflector, closely resemblivg mine both as to the
form and the position of the Ring. Mr. Lassell writes, ,,l
cannot refuse to consider that your observation puts beyond
reasonable doubt the reality of mine.* In this conclusion I
concur, and accordingly in communications to the Royal Astro.
nomical Society and to Schumacher's Astronomische Nach-
richten, containing my reduced observations, I have ventured
to express my conviction of the existence of a Ring.

By micrometer measures taken with the Northumberland
Telescope, 1 find the apparent diameter of the body of the
Planet to be very nearly 34

The above account includes all the observations on the
Planet 1 could obtain before its disappearance in the Solar
Rays. By the kindness of Mr. Adams 1 am able to add
some particulars respecting its orbit, which he has derived
by calculation from the reduced places with which I furnished
him. As was stated in the former Report, Mr. Adams cal-
culated first approximations to the elements, by employing the
places 1 obtained on Aug. 4. and Aug. 12 in the course of
searching for the planet, with observations since the discovery
extending to Oct. 13.
second approximations, I now give the first results.

Heliocentric Longitude ...........326°39" Aug. 4. 1846.

Longitude of the Descending Node 309 43
Inclination of the Orbit .......... 1 45

Distance of the Planet from the Sun 30,05

In calculating the following second approximations Mr,
Adams used the mean of the two places of August as a
single place, and of the others he selected nine which seemed
to be the hest determined, and which were separated by con.
venient intervals. All the results are calculated for the epoch
of 1846, Aug. 8,0, mean time at Greenwich.

For the sake of comparison with the

Heliocentric Longitude of the Planet
referred to the mean Equinox of

1847,0 tecvevernreoncncannns 3269417 1273
Heliocentric motion in Longitude in

100 days covereneenanaaaran. 36 5,52
Heliocentric Latitude South ........ 30 34,4
Change of Heliocentric Latitude in

100 days ceeevervnocervennns 1 4,44
Longitude of the Descending Node... 310 3 44,0

Inclination of the Orbit ............ 1 46 49,1

Distance of the Planet from the Sun. 30,008
Half the Latus Rectum of the Orbit.

The first position on which the above results depend,
that of Aug. 4, was obtaiued 16 days before the Plavet was

in opposition, and the last position, that of Jan. 15, 32 days
before it was in conjunction. The great variation of the
Planet’s elongation from the Sun in this interval, is favourable
to the correctness of the above determinations, which, although
they cannot pretend to extreme accuracy ob account of the
short period over which the observations extend, are yet
entitled to considerable weight. Mr. Adams has in fact cal.
culated the probable errors of the above results by supposing
each observation of Right Ascension or of North Polar Distance
to be liable to an error of 3, and he finds that there is little
probability of their receiving any great amount of correction
by taking account of future observations. It may be remarked
that the first and second approximations do not differ by any
large quantities. Hence it may be inferred that the places of
August are deserving of confidence, and that, on account of
the extension given to the period of observation by including
those places, this second approximation to the elements is
more accurate than it would have been if it depended solely
on observations made since the discovery of the Planet.

The calculations give 59'8% for the Planet’s Heliocentric
motion from Aug. 4 to Jan. 15. This is so small an arc that
it is not possible to deduce with any degree of certainty
those elements the determination of which depends on change
of the heliocentric distance. Mr. Adams has, however, dis-
cussed the observations with this object in view, and has
obtained certain limiting results, which, as possessing consi-
derable interest, I here subjoin.

The eccentricity of the orhit cannot exceed 0,18. The
most probable value is 0,06, which differs but little from the
eccentricities of the orbits of Jupiter, Saturn, and Uranus.

The most probable longitude of perihelion is 49°58°, and
the probable true anomaly 276°43’, according to which the
Planet is near the extremity of the latus rectum and is des-
cending towards perihelion. These results are extremely un-
certain.

The mean distance is 30,35, with a probable error of
0,25; and the corresponding sidereal period is 167 years,
with a probable error of about 2 years. It is remarkable that
the periodic time is very nearly double that of Uranus; so
that these two bodies will offer an instance of mutual pertur.
bations of large amount, differing in character from these of
the other planets, but analogous to the mutual perturbations
of the first and second, and second and third satellites of
Jupiter.

According to Bode’s law of the planetary distances, the
mean distance of the New Planet should be nearly 38. The
actual mean distance differs so much from this, that we are
compelled to conclude that this singular law fails in this instance.

Since the apparent diameter of the New Planet is to that
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3
of Uranus nearly in the ratio of 3 to 4, according to the fo-
regoing determination of the distance its bulk is to that of
Uranus in the ratio of 8 to 5.

The above is the sum of the vesults derivable from the
first series of observations. For further and more exact in-
formation we must wait till the Planet emerges from the so-
lac rays. Before concluding this Report, I am desirous of
saying a few words respecting the Name of the Planet. 1
recently had the satisfaction of receiving from M. Struve the
copy of a communication read by him at the general annual
meeting of the Imperial Academy of Sciences of St.Petershurg
on Dec. 29, in which he states the reasons that have induced
himself and the other Poulkeva astronomers to adhere to the
pame of Neptune, which name was first proposed by the
French Board of Loungitude, shortly atter the discovery of the
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Planet. These reasons are thus hriefly cxpressed io a note
addressed to me personally: ,,;The Poulkova astronomers have
resolved to maintain the name of Neptune, in the opinion that
the Name of Leverrier would be against the accepted analogy,
and against historical truth, as it cannot be denied that M.
Adams has been the first theoretical discoverer of that body,
though not so happy as to effect a direct result of his indi-
cations.* M. Struve’s communication has been published in
this country by the Astronomer Royal, who has expressed
his assent to the reasons therein contained. and his determi-
nation to adopt the name of Neptune. Professor Gauss and
Professor Encke have also, as I understand, adopted this
I have only to add that it is my intention (and 1 am
permitted to say, the intention of Mr. ddams also) to follow
the example set by these eminent astronomers.

name.

J. Challis.

Beobachtungen des von Herrn Hind am 6t Februar entdeckten Cometen.

AR. & —

Mittl. Bonn. Zt.

S =

Nttt/ Nt A o
Mirz 10 \m 358°29" 2745 4-43° 9" 137 (4 Beob.) Vergleichstern g
_ 8 14 44,6 358 30 29,7 +43 7 20,1 6 , ) ” y
11 7 40 0,4 359 11 44,1 +41 50 10,7 5 . ) ' £
15 7 42 4,1 1 47 1,7 -+35 57 12,1 6 ., ) ” 0
16 7 30 21,7 2 21 48,4 +34 32 42,3 (6 ., ) ” r*
17 7 34 27,1 2 55 37,2 +32 54 28,9 5 4, ) " e
18 7 28 35,9 3 27 24,0 +31 12 52,4 (6 , ) »” o

Diese Beobachtungen sind, wie auch die friiheren, siimmtlich an den Kreismikrometern des 5 fiifs. Refractors angestellt, und

vom Einflusse der Refraction so wie der eigenen Bewegung befreit.

genderma fsen angenomumen.

359° 6’ 3274 +42°57" 26”2 Bes. Zone 383

5 359 15 16,3 43 7 16,9 383
£ 359 58 32,4 41 51 27,2 —— 382
o 211 11,4  +35 38 17,3 —— 386
x 234595 43416 26,9 —— 439
o 255555 3231157 —— 438
¢ 350 57,1 +31 59 59,1 390

Was das iiufsere Anschen des Cometen anlangt, so habe ich
an verschiedenen Abenden, wenn Zeit und Umstinde es er-
laubten, die folgenden Bemerkungen aufgezeichuet.
Anfange des Mirz war der Comet dem freien Auge sichtbar,
anfangs sehr schwach, einem Stern der 6tn Grifse &hnlich,
dann, gegen den 15. und 16tn Mirz dem Sterne s Andromeda
nahe gleich, am 1gten die Helligkeit von 7 Andromedw errei-
chend. Den Schweif, so wie iiberhaupt das Ngbelartige des
Cometen konnte ich mit unbewaffneten Augen nicht erkennen.
Er glich ganz einem Sterne der 4ten Grifse, und hatte cin
#ufserst intensives weilses Licht. In schwachen Vergrifserun.
gen crschien der hellste Punkt sternartig, wurde aber bei

Seit dem

Die scheinbaren Oerter der Vergleichsterne habe ich fol-

300 mal. Vergrifserung ganz in Nebel aufgelost. Der sehr
matte, villis gerade Schweif war anfangs hichstens einc bis
zwei Minuten Dreit, und wurde seit dem 17ten Mirz ficher-
formig. Die Coma, nach allen Seiten anfangs villig verwa-
schen, und kugelférmig, wurde spiterhin nach der, der Sonne
zugewendeten Seite schiirfer begrenzt, und nahm, in dem sie
in den Schweif iiberging, eine parabolische Gestalt an.

Mirz 5 8" Schweiflinge = 0°12’
8 8,5 = 0 30
9 8,7 = 0 40
10 8,0 =0 50
11 8,0 = 0 56
15 8,2 = 1 50
16 8,0 = 3 33
17 8,0 =4 0
18 8,0 = 4 20

Den Durchmesser der Coma schiitzte ich zwischen 4 und
6°. Spiiterhin schien derselbe abzunehmen. Am 22sten Miirz
16"30°, da ich den Cometen zuletzt sah, erschien er wegen
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