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APPENDIX. 

Report on the Discovery and Name of an Eighth Satellite of Saturn. 

(Read November 8, 1848.) 

The Committee to whom was referred the subject of the name 

proper to be given to the eighth satellite of Saturn, recently 

discovered at the Observatory in Cambridge, have attended to 

that duty, and beg leave to submit the following report : ? 

This important discovery, which was made by the Messrs. Bond, 
at the Observatory in Cambridge, on the 16th of September, was 

first announced to the public in a letter of the 25th instant, 
addressed to the President of the University, which was published 
on the 27th instant in the Boston Daily Advertiser. Copies of 

this letter were transmitted to London, Altona, and Paris, by the 

steamer of the 27th October. 

The great interest attaching to this discovery has induced the 

committee to submit to the Academy, as a part of their report, the 

following detailed account, with which they have been kindly 
furnished by Mr. Bond. 

On the evening of the 15th September, in observing Saturn 

and his satellites, an object was noticed by Mr. G. P. Bond, which 

37 
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< 

was recorded as a satellite or star. The following diagram shows 

its position 
at the time : ? 

_ 

Sept. 15th, P. M., O Bad seeing. 
_G. 

P. B. 

x is the object referred to. 

On the 16th of September the new satellite was distinctly 
seen. It was noticed by Mr. George P. Bond as a point of light 

resembling 
a star of the seventeenth magnitude, in the plane of 

Saturn's ring, between Iapetus and Titan. It was entered by him 

in his diagram of the satellites as follows : ? 

I 5 2 4 6 3 

Sept. 16th. . O Order of brightness. 

_Bad seeing. G. P. B. 

6 is the new satellite. 

On the 18th it was again seen, similarly situated, and was re 

corded by both the Messrs. Bond, with a doubt expressed of its 

character. 

4 3 2 ? x 

Sept. 18th, 9h. 20m., P. M. . . .O.Order of brightness. 

_W. 
C. B. 

x is the new satellite. 
_ _ _ _ _ _ _ 

Sept. 18th, llh., P.M. . . 
Q._G. 

P. B. 

7 is the new satellite. 

The further account of the discovery is given in the words of 

Mr. Bond, as contained in a letter of the 17th October to Mr. 

J. R. Hind, Foreign Secretary of the Royal Astronomical Society. 

"The recurrence of nearly the same appearance on the 19th 

induced us to apply the micrometer, with which we obtained the 
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following measures from the object in question, which, for con 

venience, we shall designate by x. 

1848. 

"Sept. 19th, at 9h. 40m. x precedes Iapetus 137" ^ 

Iapetus precedes star 344" Measured in 
" 12h. 0m. x precedes Iapetus 141" I the direction of 

Iapetus precedes same star 366" the plane of the 
" 13h. 15m. x precedes Iapetus 143" ring 

Iapetus precedes same star 375" J 

" These measures indicated that the suspected body partook 

of the retrograde motion of Saturn. 
"c 

Sept. 19th, at 13h. 30m. x follows Saturn's centre 256", in the direction of the 

plane of the ring.' 

" A map of the stars in the path of Saturn for the two fol 

lowing nights was made, as a 
security against mistakes. 

" The evening of the 20th proved cloudy. 
"On the 21st the new satellite was 

compared with a star 

following it near the plane of the ring : ? 

Sept. 21st, llh. 34m., Distance of x from the star, 276". 

12h. 11m., 
" " ? 

284". 

12h. 57m., 
" " " 

293". 

And the distance of x from the centre of Saturn was found to be, 

Sept. 21st, at 12h. 30m., x 
following Saturn 220" 1 measure. 

" 
22d, at 10h. 30m., 

" " 192" 5 
" 

23d, at 9h. 5m., 
" " 145" 5 

" 
28th, at 9h. 0m., x preceding Saturn 156" 5 " 

" On each of these nights, with the exception of the 22d, the 

observations were continued long enough to identify the satellite 

by its motion. 

44 The presence of the moon prevented our 
obtaining further 

observations of the new satellite till the 13th of October, al 

though we lost much time in observing accidental stars, which 
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could only be distinguished from the satellite by their not partaking 
of the motion of Saturn. 

Oct. 13th, 7h. 40m., x follows Saturn's centre 202". 

" 
14th, 7h. 0m., 

" " 152". 

" The motion of x among the stars was sensible in three hours. 

Oct. 15th, 9h. 35m., x follows Saturn's centre 92.4". 

" The foregoing positions 
are 

approximately satisfied by 
a pe 

riodic time of twenty-one days. 
" The orbit is nearly coincident with the plane of the ring." 

In the letter of Mr. Bond addressed to Mr. Everett, above re 

ferred to, it is stated, that the light of the newly discovered 

satellite is fainter than that of the two interior satellites discovered 

by Sir William Herschel in 1789, which have ever been spoken 
of by observers as objects beyond the reach of any but the most 

powerful instruments. The discovery of the Messrs. Bond is, 

therefore, peculiarly satisfactory, as a test of the capacity of the 

new telescope at Cambridge, toward the purchase of which the 

Academy has contributed. 

While this addition to the planetary system is justly to be re 

garded in itself as an event of high interest in astronomical 

science, it is rendered peculiarly so by the fact, that the same 

discovery was made almost at the same time by Mr. Lassell, at 

Starfield, near Liverpool. The committee have been permitted 

to incorporate in their report the following copy of a letter from 

this distinguished observer to Mr. Bond. 

"Starfield, Liverpool, 30th September, 1848. 

" Dear Sir, 
? I have the pleasure to inform you, that I have 

discovered an eighth satellite of the planet Saturn. 
" In relating to you the mode of its discovery, I shall, in speak 
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ing of Saturn's satellites, employ the proper names given to them 

by Sir John Herschel in his Cape Observations, namely, Mimas, 

Enceladus, Tethys, Dione, Rhea, Titan, and Iapetus, beginning 

with the closest, and proceeding in order of distance from their 

primary. 
44 On the 18th instant, while surveying the planet and looking 

for Iapetus, I observed two stains near the situation where I ex 

pected him to be. Not being certain which of these was he, I 

made a careful drawing of their situation with respect to some 

neighbouring fixed stars, of which the following is a copy. 
_ _ __ 

# 
_*_ 

44 On the 19th instant, I was surprised to find that both stars 

had moved away from the fixed star a, as shown in the following 

diagram, x still remaining in the line of the satellites interior to 

*~? i 
c 

# 

itself, while c had gone northward. A consideration of this ap 

pearance suggested the conviction that x must be a new satellite, 

c being thus proved to be Iapetus. I therefore immediately pro 

ceeded to take differences of A. R. between x and a and between 

c and a, with a view to verify the conjecture, and found that in 

2.6 hours x had moved westward 23.46, and that in 1.4 hours 

c had also moved westward 18.27, establishing the fact that 

both stars were in motion. It is true that these differences do 

not correspond precisely with the orbital motion of Saturn, but 

I think they are not greater than can be well accounted for by 

Titan. 

O . . 
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reasonable errors of observation during so short a period. More 

over, the point a 
being precisely in the line of the interior sat 

ellites, I took micrometrical measurements of his position with 

respect to the others at two epochs, differing four hours, and 

was perfectly satisfied that, during that interval, no 
perceptible 

change whatever in his position took place. As the motion of 

Saturn southwards during this interval would amount to IS", it 

must have left the point x obviously behind, if it had been a fixed 

star. I could not then escape the conclusion that # is a new 

satellite of the planet. 

"The 21st and 22d have been the only evenings since the 

19th on which any observation could be got; it was then ap 

proaching Saturn. A season of cloudy weather has now set in, 

which is very unfortunate, as another clear night would have 

enabled me to ascertain something respecting the satellite's pe 

riod. In conformity with Sir J. Herschel's nomenclature of the 

older satellites, I have proposed to call this Hyperion.^ 

It will appear from the comparison of dates in the preceding 
accounts of the observations of Mr. Lassell and the Messrs. 

Bond, that the discovery of the new satellite by these eminent 

observers was nearly simultaneous. It was first noticed by the 

Messrs. Bond on the 16th, and by Mr. Lassell on the 18th of 

September, and the discoveries had been publicly announced in 

each country before the accounts from the other had been received. 

This circumstance leaves to each astronomer the credit of an 

original discovery. It is unnecessary to state that nothing but 

an instrumental power of the highest order, applied with con 

summate skill, would have sufficed for its achievement. 

The first discovery of a satellite of Saturn was made by Chris 
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tian Huyghens, in Holland, who is also entitled to the credit 

of first ascertaining the true nature of Saturn's ring.* On the 

25th of March, 1655, while observing the ring of Saturn with a 

twelve-foot telescope, Huyghens's attention was attracted to the 

appearance of a star, which, carefully observed at the time and 

on the following evening, was evidently found to have changed 

its absolute place in the heavens, and to have shared the retro 

grade motion of the planet. These observations were continued 

every night, and on the 3d of April the new star was found on 

the other side of the planet. 

The uncertainty, which still hung 
over many of what are now 

the most familiar facts in the solar system, led the astrono 

mers of this period, instead of hastening with the utmost prompt 

ness to give their discoveries to the world, either wholly to sup 

press them, for a considerable time, or to communicate the dis 

covery to some friend, wrapped up in the form of an anagram. 

Having repaired to Paris shortly after the discovery of a satel 

lite of Saturn, and having there communicated it to his scientific 

friends, they advised him to make it public, which he did on 

the 5th of March, 1656, with an hypothesis explaining the other 

phenomena of Saturn, the latter, however, 
u 

confuso elementorum 

quibus scribebatur ordine." In 1659 he thought the time had 

come for an 
ampler treatise on the subject, and accordingly pre 

pared his Systema Saturnium^ where the gradual steps of his dis 

covery and his entire system of Saturn are set forth. This inter 

esting tract is dedicated to Prince Leopold of Tuscany, and in 

* 
On the history of the discovery of Saturn's satellites, see Astronomie par La 

lande. III. p. 202, and Smyth's Celestial Cycle, I. p. 197. 

f Christiani Hugenii Systema Saturnium, sive de causis mirandorum Saturni 

Ph nomen?n et comit? ejus Planeta novo. Hagae-Comitis, 1659. 
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the dedication, the confident opinion is expressed by Huyghens, 
that this satellite, being the twelfth planetary body in the solar 

system, fills up the number of bodies belonging to it, 
44 

quo majo 
rent post hac reperium non iri, prope est ut confirmare audeam." 

Such was the bold prediction adventured by Huyghens, on the 

ground of the supposed admirable qualities of the number twelve. 

In less than two centuries which have since elapsed, the number 

of planetary bodies (if we allow two satellites to Neptune) has 

been increased to thirty-eight, with a prospect of a future indefi 

nite multiplication, bounded only by the improvements which may 
hereafter be made in the telescope. 

Huyghens's satellite is by far the brightest of the Saturnian 

group, and the sixth in order from the primary. Its period is about 

fifteen days twenty-two hours, and in the nomenclature adopted by 

Sir John Herschel, the convenience of which has been so signally 

shown on occasion of the present discovery, it has received the 

name of Titan. 

Toward the end of October, 1671, Dominique Cassini discov 

ered the exterior satellite of the whole group, usually called the 

fifth in number, but now ascertained to be the eighth in order 

from the primary.* This discovery was made at Paris with a 

telescope of seventeen feet. It has a 
period of above seventy-nine 

days, and is called by Sir John Herschel Iapetus. On the 23d of 

December of the following year (1672), Cassini, making use of 

telescopes of thirty-five and seventy feet in length, discovered what 

used to be called the third satellite of Saturn; being the fifth from 

the primary. Its period is of four and a half days, and it is 

called Rhea by Sir John Herschel.f In 1684, Cassini discovered 

the fourth and fifth of the old enumeration, the third and fourth 
* Journal des Savans de VAn 1677, p. 88. f Ditto de VAn 1686, p. 139. 
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in order from the primary. The first of these was computed by 

Cassini to have a 
period of one day and twenty-one hours, and 

the second of two days and seventeen hours. They are the 

Tethys and Dione of Sir John Herschel. Cassini employed for 

their discovery lenses arranged without tubes at enormous focal 

distances, not less than 155 and 220 Parisian feet. In his me 

moir in the Journal des Savans for 1686, he says, 
? " U nous 

a ?t? facile de voir par ces diff?rents sortes de verres ces deux 

satellites, apr?s avoir trouv? les r?gles de leur mouvement, qui 

nous ont fait regarder avec une attention plus particuli?re 
aux 

lieux o? ils doivent ?tre." 

These large object-glasses were placed, says Cassini, some 

times on the top of the observatory, sometimes on a 
large pole, 

and sometimes on a wooden tower transported by order of the 

king, for this purpose, from Marly to the terrace of the observa 

tory. They were afterwards inclosed in tubes. 

The progress of astronomical observation, from this clumsy and 

helpless machinery to the parallactic movement of Fraunhofer, 

represents, by a very distinct scale of improvement, the advance 

ment of modern science. Although Huyghens had at first been 

led to adventure the prediction, that his satellite completed the 

Saturnian group, he lived to see it increased by the four discov 

ered by Cassini. In the second book of his KOZMO&E?IP02, 

addressed to his brother, having alluded to the four satellites 

discovered by Cassini, he says, 
? " I mo praeter harum numerum 

alias quoque vel unam vel plures latere suspicari licet, nee deest 

ratio. Cum enim inter extremas duas, spatium amplius pateat 

quam pro distantiis cseterarum, posset hoc insidere sextus satelles, 

38 
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vel etiam ultra quintum alii circumvagari, qui propter obscuritatem 

nondum sint visi." 
* 

As Galileo had given the names of the 44Medicean stars" to the 

satellites of Jupiter, in honor of the liberal prince and family reign 

ing at Florence, Cassini proposed to call the satellites of Saturn 

44 Astra Lodoicea," in honor of Louis XIV., under whose reign and 

patronage they were discovered. But posterity has rejected these 

and all other attempts to affix contemporary names to the newly 

discovered planetary bodies. 

The existence of Cassini's four satellites of Saturn was almost 

doubted in England, till the Astronomer Pound set up at Wansted a 

telescope of 123 feet focal distance, presented by Huyghens to the 

Royal Society and still in their possession. This took place in 

1718.f The improvements soon made by Bradley in the con 

struction of the telescope brought these satellites within the range 

of observation by instruments of reasonable dimensions. Captain 

Smyth quotes a remark from an astronomical work of Mr. J. 

Harris, F. R. S., in 1729, to this effect, that it is 44 
highly probable 

that there may be more satellites than the five moving round this 

remote planet : but their distance is so great, and their light may be 

so obscure, as that they have hitherto escaped our eyes and perhaps 

may continue to do so for ever ; for I don't think that our 
telescopes 

will be much further improved 
" ! t 

In 1789 Sir William Herschel completed his forty-foot reflector. 

He had suspected the existence of a sixth satellite as 
early as the 

* 
Christiani Hugenii Cosmotheoros, sive de Terris c lestibus earumque ornatu 

conjectur?e ad Constantinum Hugenium fratrem, Gulielmo III. Magn Britannia 

Regi a secretis, Lib. II. Oper. I. p. 698. 

f Abridgment of the Transactions of the Royal Society, IV. p. 322. 

X Celestial Cycle, I. p. 198. 
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19th of August, 1787, but was prevented by other researches from 

verifying his observation. The final discovery may be stated in his 

own words : ?44 In hopes of great success with my forty-feet spec 

ulum, I deferred the attack upon Saturn till that should be finished ; 

and having taken an early opportunity of directing it to Saturn, the 

very first moment I saw the planet, which was the 28th of last Au 

gust (1789), I was presented with a view of six of its satellites, in 

such a situation, and so bright, as rendered it impossible to mistake 

them or not to see them. The retrograde motion of Saturn amounted 

to nearly 4~ minutes per day, which made it very easy to ascertain 

whether the stars I took to be satellites really were so ; and in about 

two hours and a half, I had the pleasure of finding that the planet 
had visibly carried them all away from their places. I continued my 
observations constantly, whenever the weather would permit, and 

the great light of the forty-feet speculum was now of so much use, 

that I also, on the 17th of September, detected the seventh satellite 

when it was at its greatest preceding elongation." 
* 

Of the two satellites discovered by his father, Sir John Herschel 

thus expresses himself: ?44 The two interior satellites, which just 

skirt the edge of the ring and move exactly in its plane, have never 

been discerned but with the most powerful telescopes which hu 

man art has yet constructed, and then under peculiar circumstances. 

At the time of the disappearance of the ring (to ordinary tele 

scopes), they have been seenf threading like beads the almost in 

finitely thin fibre of light to which it is then reduced, and for a short 

time advancing off it, at either end, speedily to return, and hasten 

ing to their habitual concealment." ? 

* Transactions of the Royal Society, 1790, p. 10. 

t " 
By my father, in 1789, with a reflecting telescope of four feet aperture.'* 

J Sir John Herschel's Treatise on Astronomy, ? 468. 
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The periodical time of the innermost of Sir W. HerschePs 

satellites is but twenty-two hours, and of his second satellite one 

day and eight hours. Sir John Herschel proposes to call the for 

mer Mimas and the latter Enceladus. 

It will be recollected that the periodical time of the new satellite 

is approximately estimated by Mr, Bond at twenty-one days. As 

the period of Titan is fifteen days and twenty-two hours, and that 

of Iapetus seventy-nine days, it may be reasonably conjectured 

that one, perhaps more than one, satellite remains yet undiscovered, 

to fill up the disproportioned space. 
Such was the Saturnian system, as far as the satellites are con 

cerned, till the recent discovery. Some confusion existed in their 

designation. They have hitherto been designated numerically, 

nearly, but not quite, in the order of discovery ; that is to say, the 

third from the primary has been called number one, and so on to 

the exterior satellite, which has been called number five. The sec 

ond from the primary (being Sir William HerschePs first discovery) 
has been called number six, and the interior satellite number seven. 

In this nomenclature Huyghens's satellite, the largest and first 

discovered, is numbered fourth, which represents neither the order 

of discovery nor of place in relation to the primary. 

To avoid the confusion of this system, it had latterly been usual 

to designate the group numerically, calling the interior satellite 

number one, and so on 
regularly through the seven ; but this im 

proved nomenclature was not yet universally adopted. 

In order to provide an effectual remedy for the uncertainty of the 

former modes of designation, Sir John Herschel, in his recent 

great work on the Cape Observations,* has made the happy rec 

* Results of Astronomical Observations made during the Years 1834, 5, 6, 7, 8, 
at the Cape of Good Hope, &c, by Sir John F. W. Herschel. 4to. 1847. 



OF AN EIGHTH SATELLITE OF SATURN. 287 

ommendation of a separate name for each satellite. The names 

proposed by him are drawn from the mythological family of Saturn.* 

After enumerating them he adds : ?44 Should an eighth satellite 

exist, the confusion of the old nomenclature will become quite 

intolerable." 

The names selected by Sir John Herschel are the following : ? 

" 
The exterior satellite, discoverd by Cassini, Iapetus. 

The bright satellite, discovered by Huyghens, Titan. 

The exterior of the three satellites discovered by Cassini, Rhea. 

The intermediate of these three, Dione. 

The interior of them, Te thy s. 

The exterior of the two discovered by Sir W. Herschel, Enceladus. 

The interior and smallest of all, Mimas." 

The discovery of an eighth satellite, alluded to by Sir John 

Herschel as possible, having now been effected by the admirable 

instruments and not less admirable skill of the Messrs. Bond and 

Mr. Lassell, it becomes absolutely necessary to adopt some con 

venient system of names for the separate members of this large 

planetary family. The names proposed by Sir John Herschel were 

spontaneously adopted by the Messrs. Bond and Mr. Lassell ; and 

it now only remains to appropriate 
a name to the satellite discov 

ered by themselves. 

* Sir John Herschel thus states the considerations which governed his selection 

of names : ? "As Saturn devoured his children, his family could not be assem 

bled around him, so that the choice lay among his brothers and sisters, the Titans 

and Titanesses. ( Vide Lempriere.) The name of Iapetus seemed indicated by 

the obscurity and remoteness of the exterior satellite, Titan by the superior size of 

the Huyghenian, while the three female appellations class together the three inter 

mediate Cassinian satellites. The minute interior ones seemed appropriately char 

acterized by 
a return to male appellations, chosen from a younger and inferior 

(though still superhuman) brood." ? 
p. 415. 
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This subject was brought to the consideration of the Academy, 

in a short paper read at the last informal meeting by the chairman 

of the present committee. On this occasion he expressed himself 

as follows : ? " Established usage in reference to the designation 

of the heavenly bodies and the symmetry of Sir John HerschePs 

nomenclature of the satellites of Saturn require the adoption of 

some name drawn from heathen mythology. Sir John Herschel 

has confined himself to the family of Saturn, and among the yet 

unappropriated names in this family are Prometheus, Hyperion, and 

Hesperus. As the new satellite stands next to Iapetus, Prometheus, 

the son of Iapetus, (< Audax Iapeti genus,') might seem an appro 

priate name. If it were deemed more consonant to uniformity to 

place another brother of Saturn between Iapetus and Titan, Hy 

perion answers that condition, and is in other respects a well 

sounding name. I should incline to prefer Hesperus, another son of 

Iapetus, as shorter, and as having some appropriateness to a satellite 

discovered on the Western Continent, were it not that Hesper is 

employed by the poets for another purpose." 

This subject having, after some conversation, at the last meeting 

of the Academy, been referred to the present committee, an 
early 

opportunity was taken of consulting Mr. Bond as to the choice of a 

name for the new satellite, he being considered by the committee 

as the individual best entitled to decide the matter. He preferred, 

with characteristic modesty, to withhold the expression of any wish 

on that point, till it should be ascertained from Europe whether 

he was the first discoverer of the satellite. The next steamer 

brought the intelligence of Mr. LasselPs discovery, with a priority of 

two days on the part of the Messrs. Bond. It also appeared that 

Mr. Lassell had proposed to call the new satellite " 
Hyperion." 

As this name is recommended by the consideration above adverted 
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to, and Mr. Bond has expressed 
a decided preference for it, your 

committee strongly recommend it as the name of the new satellite. 

The committee are 
happy to have it in their power to state to 

the Academy, that Mr. Bond is preparing 
a memoir, to be submitted 

to the Academy at a future day, containing in full the result of the 

observations of Saturn, his rings, and satellites, made at the Ob 

servatory in Cambridge during the past year. 

Your committee were further instructed to inquire into the prac 

ticability of adopting an appropriate and convenient notation for 

the satellites of Saturn ; the want of which is sensibly felt in all 

discussions of the theory of the Satumian system. The commit 

tee have given some consideration to this subject, but are not pre 

pared to submit any report upon it to the Academy. It is the 

intention of one of the members of the committee, (Professor 

Peirce,) to engage in a full investigation of the satellites of Saturn, 

in connection with which this point will receive due consideration. 

All which is respectfully submitted. 

For the Committee, 

EDWARD EVERETT, Chairman. 

Cambridge, 8th November, 1848. 

Note. ? The following is the letter of Mr. Bond, referred to on 

page 275. 

" 
Observatory, Cambridge, September 25th, 1848. 

44 Dear Sir, 
? On the evening of the 16th of this month, a 

small star was noticed, situated nearly in the plane of Saturn's ring, 

and between the satellites Titan and Iapetus. It was regarded at 

the time as accidental. It was, however, recorded, with an esti 

mafon nrvci+irv? in rorravn i-r% Safnrn 
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"The next night favorable for observation was the 18th, and, 

while comparing the relative brightness of the satellites, the same 

object, similarly situated in regard to the planet, was again noticed, 

and its position more carefully laid down. But still, at the time, 

we scarcely suspected its real nature. 

"From accurate measurement on the evening of the 19th, the 

star being found to partake of the retrograde motion of Saturn, 

that portion of the heavens towards which the planet was approach 

ing was carefully examined, and every star near its path for the 

two following nights laid down on a diagram, and micrometric 

measures of position and distance with objects in the neighbour 

hood were taken. 

"The evening of the 20th was cloudy. On the 21st, the new 

satellite was found to have approached the primary, and it moved 

sensibly among the stars while under observation. Similar observa 

tions were repeated on the nights of the 22d and 23d. Its orbit is 

exterior to that of Titan. It is less bright than either of the two 

inner satellites discovered by Sir William Herschel. 
" 

Respectfully, 

[Signed,] 
? W. C. BOND. 

" President Everett.'5 

The foregoing report was read at the Quarterly Meeting of the 

American Academy of Arts and Sciences, held this day in Boston, 

and ordered to be printed as an Appendix to the forthcoming vol 

ume of the Memoirs. 

A. A. GOULD, Recording Secretary. 

Boston, 8th November, 1848. 
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