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An Extraét of the Journal Des Scavans. of April 22
JE V. 1686. Giving an account of two new Satel-
lites of Saturn, difcovered lately by Mr. Caflini at
the Royal Obfervatory at Paris.

He Variety of wonderful Difcoveries, which have been
made this Century in the Heavens, fince thein-
vention of the Telefcope, and the great Utility that may
poflibly be drawn therefrom, for perfecting natural Know-
ledg, and the Arts neceflary to the Commerce and Socicty
of Mankind, hasincited Aftronomers more ftritly to Exa-
mine, if there were not yet {omething confiderable, that had
not been hitherto perceived.

The diligence of thofe that have gon before, having left
only the moft difficult and obfure Objects to difcover,
thefe Satellites of Suturn which are eminently fo, by rea-
fon of their Smallnefs and great Diftance from the Sun and
Earth, have fallen to the fhare of Sign. Caffini; who being
furnifhed with Telefcopes of an extraordinary length and
goodnefs, has been able to fee deeper into the Heavens,
than thofe that have hitherto attempted. Mr. Hugens in-
deed found out one of them, viz. the fourth and biggeft a-
bout thirty Years {ince, and made out the Theory of the
Ring or dAnje of Saturw till then unknown ; but it feems
there remained yet four otherstodifcover. Themiddlemoft
and outermoft, or third and fift Sign. Ceffini difcovered in
the years 1671,72 and 73, an account whercof is to befeen
at large in Number ¢2 of thefe Tranfaltions ; thetwo in-
nermoft werc referved to this prefent time for the fame Ob-
ferver, having nowlately gotten yet better Telefcopes. The
account he gives of thefc Difcoverys is as follows.
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Diflance and Period of the firf? Satellite.

The firft or innermolt Satellite of Suturn, by the Cbftrva-
tions hitherto made, is never diftant fro om his Ring, above
two thirdsof theapparent length of the fame Ring, which
we take for the meafure of the alf’tmcesof thele Sazellites -
and it makes one Revolution about him, in one day, 21
hours and 19 minutes. Whercfore in lefs than two days
it makes two Conjunctions with Suturn, theonc intheup=
per part of his Orbe, and the other in the lower part; and
the Ring taking up the greateft part of the Diameser of the
Circle, wherein this Sarellite makes its Revolution, thefe
ConJun&xons are of a long continuance, in 1c'pcd "of the
whole Revolution, it bemg 8 hours and half in pafling the
length of the Ring, which at prefent hides it every day for
{o long time ; and longer too, becaufe it is Vcry hard to be
diftinguithed, whenit is qu near the Ring

This haprens particalarly for mek two or three years
when the Pofition orfhc Ring, in refpedt of the Earth, Dbmt)
very Oblique, it appears very narrow ; and the C:r(/e of
this Sutellits Ord being nearly in the fame plain with if,
they appear very cloic together. In the foliowing years
when the Ring and the Orbs of thefe Sutellites thall be more
open, there will be a greater diftance 1 in T atitude between
this Swe.cm'p and the Ring, and it may be feen both above
and t ne‘o»f the dnfe, Wh'f hoat p,ucnt cannot be,

Thefe Conjunctions of {o long duration hapningcftenat
¢he times moft nroper to oblerve Safura, have f;cxlu“mxy
hincred the iu'np of this Satelliie; and particularly Lefore
we had{ound 'he Rorles of its Mot an, 0 as to be able to
bicrve it, atthe tmeswhenitwas far from its

r’g wd {ecing one Conjund 'fm Ws ins 14 hours
after dr-ot“'** is f fltd‘ m{i 2t cach lafts § hours and
‘133?, whenever wehapned toobd 4f1x1 the b ‘
a Conjunétion, and continned the v h,» ing days to obitive

o
o

F =’:s1’i, t( s

Coriu:



http://rstl.royalsocietypublishing.org/

Downloaded from rstl.royalsocietypublishing.org on January 5, 2010

[81]
about the fame hour, there would be ¢ or 10 days wherein
this Sutellite could not atali be feen, for thisonly reafon : and
if the courfe of the Obfervation were interrupted by ill
Weather or any other caufe, it has been above 20 or 22
days before it could be feen again: So it hapned foon af-
ter the firft difcovery thereof, the which has for this caufe

been incomparably more difficult to make, than any other
hitherto made.

The Diflance and Period of the fecond Satellite.

The fecond or penintime Satellite of Saturn, according to
the Oblervations hitherto made, is but three quarters of the
length of his Ring diftant therefrom, and makes his Re-
volution about him in 2 days, 17 hours and 43 minutes.

There feldome palics a day wherein it is not oyned o
Saturu, either in the upper or lower part of its Ord. 'fizc
Cony.m&xons or times wherein it mﬁes the whole length
of the Ring, laft 8 hours ; and 25 hoursafrer one
ther begins, By realon th.t at firft it could s .
guifhed, when it was not at-a gOf‘i diftanice from the
Ring, and before wehad lound out the Rules of its Motion,
to forefee the times proper to obferve it, we weie feveral

£ AL

days withou ﬁl‘séng it. Afterwards it was difcovered one
day to tone wayd, the next day to the Weffward, and
the third or fcu::h day at the fame houz, it was again in
Conjundtion with Sazwrn » and o becault the ﬁ“*”t for itve
ral days together could not be feen at the fame hour, it of
cn hapned that neither the one nor the o‘b'ﬂ' was Vi

and when one began to a appear, i1t was uncertain which

the two it was, both of them fhewing themiclves al -
ly one day on the Zaf fide, and the nest day on the /o7
fide.
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Iongations of the firft, which likewife made it hard to de-
termine their Degreffions. It was not without a great
number of choife Obfervations, that it was concluded that
the proportion of the digreffion of the fecond, to that of the
firft, counting both from the Center of Saturn, isas 22

to- 17.

The Rule of the Proportion, that is between the Di-
Srances and the times of their Periods.

'The time wherein the fecond Satellite makes its Revolu-
tion, is to the time wherein the firft makes its, isas 24ito
17, which is a greater Proportion by half a Degree than
that of the Diftances, viz. 22to 17. This is that very fame
Proportion which Kepler obferves, between the Diftances
& Periods of the primary Planets, and which we have found
between the other Satellites of Saturn, upon our former dif=
covery, and is verifted in the Satellites of fupiter. There
is nothing that better fhews the admirable Harmony of the
particular Syftemes, with the great Syfteme of the World.

The Number of the Conjunétions, of thefe Satellites

with Saturn.

Of all the Satellites that are, there are no two o near
placed to their primary Planet, as thefe two Sarellites of Sa-
¢urnyand which taken both together make fogreata number
of Conjanttions with their Planet in the fame Ipace of time 5
for there are in allno lefs than 6353 in a year, whereas the
two firfk Satellites of Fupiter make, one with another, but
617 5 the firlt of Saturn’s, makes its Revolution in 3 hours
longer time than the firlt of “upiters, but Saturns fecond
has its Period 9 hours and halffhorter than Fupifers fecond
Sagellize..
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The Glaffes ufed to make thefe Difcoveries.

T'he Diftance of thefetwo Plancts,which is almoft Infinite
in refpeé of their Magnitude, had kept them yet much
longer concealed, if we had not for this purpofe made ufe
of Glaffesof extraordinary Force. They were firft of all
feen in Murch Anno 1684, by two excellent Objett Glafles
of 100 and 136 feet, and afterwards by two others of go
and 70 fect, all made by Sigr. Campani and fent from Rome
to the Royal Obfervatory by the Kings order, after the dif-
covery of the third and fift Satellites, which had been made
by others of his Glafles of 47 and 34 feez. We made ufe of
them without Tu#bes, by a more fimple contrivance than
thofe propofcd either before or fince. We havefince feenall
thefe Satellites with that of 34 feez, and continued to ob-
ferve them with Glafles of Mr. Borelli of 40 and 70 Seet,
and by thofe which Mr. 4rtougue/hathlately made, of 8o,
155 and 220 feet. It was eafy for us to fee thefe two Sa-
rellites by thefe different {ortsof Glafles, afrerhaving found.
the Rules of their Motion, whereby we might with more
particular attention look upon the places where they ought
to be.

We placed thefe great Glaffvs {ometimes upon the Ob-
fervatory, fometimes upon great Mafts, fometimes upon the
Tower of Wood, which his Majefty has caufed to be
brought for this putrpofe from Murly, upon the Terrafs of
the Obiervarory. Laftly we putthem in a Tude raifed up-
on a fupport made like a Ladder with three leggs, which
had all the fuccefs we defired.

After having diftinguithed thefe 2 Sasellites from the
fixt Starrs, from the other Satellites of Saturn, and from
cach other, and found the pcriods of their Motion, we
have cftablithed Epoche from Obfervations, as near as we
could to the Conjunéiions,

Ra-
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Radices or Epoche of their Motions.

The firft Satellite was obferved 45 degreesdiftant from its
Perigee, movingtowards the Weff, March 11th 1686 ft. N.
at 10 /. 40 min. at night, and returned to the fame po-
fition on the 141h of April at the fame bour.

The fecond was 36 degrees diftant from the Perigee tothe
Feft, the z0th of March 1686 ft. N. at 8 of the clock in the
evening,

A Camp@r%ﬂ of the Revolutions of Saturn Satellites
with jupiters.

It were too much at this time, to give all we have obfer-
ved of the other Satellites, but we cannot mifs comparing
the Periods of the Sazcllites of Saturn with thofe of Fupirer,
after the following manner, by which it appears that the
Satellites of Sazurn in the fame order, performe their Revo-
lutions in lefs time, than thofe of Fupiter, that anfwer to

them, except the firft, as may be feen in this Table.

day  bour min.
The firft Satcllite of Jupiter revolvesin— 1 — 18 — 29
The firft Satellite of 82turn iflemmmme—— 1 —= 21 — 19

ST',l;g/é(;gﬂd ?f SALUIN 777 e vt i a0, et 17 — 43
The fecond of Jupiter in 3 — 13— 19
The third of Satarn in et 4 === 12 — 27
The third of Jupiter in 7 — 4 == O
The fourth of Saturn in 1§ — 23— 15
The fourth of Jupiter in 16§ — 18 — 3§

The fift of Saturn iz « 79— 21— O
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Thefe are the particulars of the Dilcovery, whereby the
admirable Analogy and Uriform"ty of the parts of the Uni-
verfe are moft evident, and the Infinite Wifdome and Pow-
er of the Creator isdemontirated to Lhe Comemplatwe I

the-Conclufion, the Diicoverer confiders that the An-
tient Affronomers, having tranflated the Names of their
Heroes among the Starrs, thofe Names have continued
down to v sunchamr«’f’, noththﬁan\xnw the endeavour of
following Ages to alter them 3 and that Gﬂ/l/f{), after their
“\am;}e had honoured the Honfe of the Medici with the
difcovery of the Sarellites of Fupiter, made by him under the
Proteétion of Cofinus 115 which Starrs will be always
known by the Name of Sidera Medicea. Whercfore he con-
cludes that the Satellites of Saturn, being much more exalted
and more difficult to difcoy u, are not unworthy to bear
the Name of Louis le Grand, under whole Rczgn and in
whofe Obfervatory the fame have been dete¢ted, which
therefore he calls Sidera Lodoicea, not doubting but to have
perpetuated the Name of that E‘xmg, by a Monument much
more lafting than thofe of Brafs and Marble, which fhall
te erccied to his Memory.

In our Figure we have omitted the Orbe of the outer Sz
rellite, that {o the reft might not be crouded, but its diftance
to that of Hugenius’s, isas Cube Root of 25 or 2,925 to 1.

Two A ronomical Obfervations oj the Eclipfes of the
Planet Jupiter, by zhe Moon iz March and April
lafly made ar London.

_-Lhe Lz’;‘&;’c f;*/'ﬁeme rides of }\3’:. Gedfrid Kirck, giving

of foogreat

LOﬂ]d‘iUt‘u\.C to be negle&cd t.ie weather proved fair,

The {:;ﬁ‘hapned March 31tk.2 mont and wasatte ndedwnh
amcit Serene Sky, no Glouds any where Appenting, where

fore M, Hook and E. Halley undertock the Oblervation in

‘ G-/'{/rl Giis:
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