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XXV. A Letter to the Rev. Nevil Mafke-
lyne, F. R. S. Afromomer Royal, from
Mr. Bailly, of the Royal Academy of
Sciences at Paris : Comtaining a Propofal
of fome new Methods of improving the
Theory of Jupiter’s Sazellites.  Tranflated
from the French, with the Original un-
derneath.

S IR,

Read Feb. 18 and HOUGH I have not the ho-
25 1773 nour of being perfonally known

to you, I flatter myfelf, you will excufe the hiberty I
have taken, of communicating to you two methods,
of my invention, for perfeting the theory of the
fatellites of Jupiter. The former of thefe methods
ferves to mecafure their diameters, and the latter is
intended to make the obfervations comparable with
each other, though made in different places, and
with different inftruments. As my intention has
. been

Mouficur,

Quoique je n’aye pas ’honneur d’étre connu de vous, je penfe,
que vous ne trouverez pas mauviis, que je prenne la liberte de vous
communiquer deux méthades, que J"ai imaginécs, pour peifcéti-
enner la theorie des futellites de Jupiter, La premiére de ces
n éthodes fert & mefurer leur diametre, et la feconde a pour b~
jet de readre Jes obfervations comparables, foit guelles aiens
¢ic faites ew differens lizux et avec differens inltrumentsa
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been to make thefe methods ufeful, I cannot do
better, than fubmit them to the beft judges. Your
reputation, Sir, engages me, to lay them before you,
and to beg you would examine them: flattered as
I fhould be with youar approbation, I fhall receive,
with great gratitude, whatever criticifms they may
happen to fuggeft. Obfervation muft determine,
whether, by this method, it will be poflible to ar-
rive at an agreement, which hitherto has been withed
for, without being attained.

You know, that the obfervations of the eclipfes of
the third and fourth fitellites, made by different
obfervers, vary from each other 3, 4, and § minutes,
and fometimes more; and that there is even a pretty
fenfib's difference in thofe of the fecond. In the
38t page of the pretace to my Effay on the Theory
of the Sacellites, which has been prefented to the
Roval Society, I mentioned the inequality difcovered
by M. de F ‘ouchy, and I fuggefted, that the pcrfe&-

mg

Ron Lt 2 é.¢ que co's w é:bodes foient utiles; je ne puis mieux
faire, que deles fbumetire aux meilleurs juges.  Votre réputa-
tion, Monfieur, ndengase & vous les déaitlery et d vous prier de
Jes exaiviner: votre fnffiage me flaverait fofiniment, mais je
jecevrai toujuurs svee reconnoifiance Jes refl &ions critiques que
ees n.é hodes pourront vens fuggé-er. Les obfervations vous
feront connoiue fi par cctte mé:hede on peut parvenit a un
wocord que Pon a foub i€ jufyues ici fans Pave'r obten s,

Vous iavez, que les € liples du trulﬁcmc et du quati.eme fatel-
L, faites pordifferens obfervateuny, doflerent cnt’eles de 3, 4,
5 minutes et quelquaelcis plus; et que celles du fecond cifferent
o cme eilez fennblemen ‘Dane L’ Efi fur la Théorie des Sateslites,
dont P’ai fiichommage ala Societé r 1ale, je patlais dans la];rcfu.e,
page xxxviii, de Pincgalit€ découverte par I\/lr. de Fouchy, ¢tj’an-

l‘Ull(“ 113,
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ing of this theory might perhaps depend upon the
quantity of this inequality, which Mr. de Fouchy
has not determined, not having been at leifure, to
refume the fubjed, fince the ye:r 1732. The feg-
ment of the difc, which is not eclipfed, when the
fatellite difappears, muft vary in the proportion of
the fquares of the diftances of Jupiter from the Sun,
and from the Earth. This is what a little reflec-
tion will make evident to every one, and this is the
firft caufe of the inequality. Since Mr. de Fouchy’s
obfervation, it has been difcovered, that the light of
the fatellite likewife decreafes, in proportion to the
proximity of Jupiter’s difc; the brightnefs of the

lanet weakens that of the fatellite, and, for this
reafon, the eclipfes, which happen too near the op-
pofition [of Jupiter to the Sun], are looked upon
as defettive. Befides, the light of Jupiter, as

well as that of his fatellites, i1s different, in his
different

nongais, que la perfe€tion de cette théorie dependrait peut étre
de la quantité de cette inégalité, que Mr., de Fouchy n’a point
déterminée ; il n’a pl s’en occuper depuis 1732. Il réiulte de la
confideration du fegment du difque, qui n’eft pas éclipfé, quand le
fatellite difparait, que ce fegment varie en raifon {inverfe] des
quarrés de la diftance de Jupiter au Soleil, et de la diftance de
Jupiter 2 1a Terre. Voila la premiere caufe d’inégalité. Depuis
Mr. de Fouchy, ons’eft appercu que la lumiere du fatellite di-
minuoit encore en raifon de la proximité du difque de Jupiter ;
Péclat de la planete efface celui du fatellite, c’eft pour cette raifon
que les éclipfes, qui arrivent trop pres de l'oppofition, font regar~
dées comme défectueufes. De plus, la hauteur de Jupiter fur
I'horifon contribué aufli i affoiblir fa lumiere, et celle de fes fa-

Vor. LXIII, Cc tellites ;
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different elevations above the horizon : when the planet
is low, more rays of light are loft, in their paffage
through a thicker atmofphere; and whenever the
light is lefs, the fegment, which is not eclipfed
when the fatellite difappears, and which I call the
infenfible fegment, increafes, and occafions another
inequality in the moment of the eclipfes ; laftly, the
power of the telefcopes, or their aperture, which,
according as it is greater or lefs, gives more or lefs
light, contributes to the variation of this fegment.
Here then are four caules of inequality, which I re-
duce to one principle, and the following is the fcope
of my refearches. When the fatellite difappears,
there is certainly a fegment of its difc which remains
uneclipfed ; the magnitude of this varies, on account
of the four caufes juft mentioned ; thence it follows,

. that

tellites: quand cette planete eft peu élevée, il fe perd plus de
raions en traverfant une atmofphere plus épaifle ; or, toutes les
fois que la lumiere diminug, le fegment, qui n’eft pas éclipfé
quand le fatellite difparait, ce fegment que j’appelle le fegment
infenfible, augmente, et il en réfulte une autre inégalité dans le
moment des éclipfes ; la force des lunettes, ou leur ouverture
qui, lors qu’elle eft plus ou moins grande, fournit plus ou moins
de lumiere, contribué encore i faire varier ce fegment, Voila
donc quatre caufes d’inégalités, que je ramene 3 un méme principe,
et quant & mes recherches, voici cedont il eft queftion. Quand ie
fateliite difparait, il y a certainement un fegment de fon difque
qui n’eft pas éclipfé. La grandeur de ce fegment varie en raifon
des quatre caufes que nous venons d’établir. IDou il réfulte,

que
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that if in one eclipfe the :
fegment is ABD, 1:md in “/
another A 4d, when the
fatellite difappears in the
fecond eclipfe, it will have
got lefs into the thade, by
a part of its diameter Bé;
which part B4, therefore,
muft be the vilue of the A 4
equation between the two
eclipfes. Now, if we call Aj, a; AB, 5, the
radius of the difc of the fatellite », the {emidiame-
ter of the fhadow taken from the tables R, and the

total duration of the eclipfe 4, the time taken up in
2R7 (a—b)
d

’

going over B4, or the equation (%), will be

which contains three unknown quantities, to wit,
the verfed fines @ and 4, of the two inviiible feg-
ments, and the femidiameter of the difc of the fa-

tellite

que fi pour une éclipfe ce fegment eft ABD, et que pour une
autre éclipfe il foit Abd, dans cette feconde éclipfe, quand le
fatellite difparaitra, il fera moins entré dans 'ombre, d’une
partie B4 de fon diametre, laquelle partie B4 eft 1a valeur de
P’équation entre ces deux écliples. On trouve facilement que
fi 'on nomme Ab, a; AB, b, le raion du difque du fa-
tellite », le demi diametre de Pombre tiré des tables R, et la
durée entiere de l’éclipfe d ; le tems emploié 3 parcourir B4, ou
2R 7 (a—b
P’équation, fera f‘ )- Cette expreflion contient trois in-

connués, les finus verfes a et b des deux fegmens invifibles, et
le demi diametre r du difque du fatellite. Car vous favez,
Cca2 Monfieur,
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tellite : for you know, Sir, that there is nothing to
be depended on, in all that has been done upon the
diameters of the fatellites by Caffini, Whifton, and
Maraldi. The following is the way which I have taken,
to determine thefe unknown quantities. I obferve,
firft of all, that two of them, 2 and 4, are reducible
to one ; becaufe, as you will fee prefently, the two
fegments are always in a known proportion [to the
whole difc of the fatellite, as well as to each other];
and confequently, the proportion of their verfed
fines, A 4, A B, may be obtained, either by calculation,
or by a table made for the purpofe. In order to
difcover it, confidering that when the fatellite dif=
appears, it is from the diminution of its light, I
conceived, that one might contrive to imitate, at any
time, what happens in the eclipfes, by diminithing
the light. I have an achromatic telefcope of five
feet length, and 24 lines aperture. I made fome
diaphragms of pafteboard, which I could apply on

the

Monfieur, tout ce qui a été fait fur les diametres des fatellites
par Caffini, Whifton, et Mr. Maraldi, et vous favez qu’il n’y
arien fur quoi on puiffe compter. Voici comment je fuis par-
venu 2 les déterminer. Je remarque d’abord que les deux in-
connués, a, b, fe réduifent 3 une feule, parceque, comme vous
le verrez tout a I’heure, les deux fegmens font toujours dans un
rapport connu, et conféquemment par le calcul ou par une
table dreflée expres, on a le rapport de leurs finus verfes A &,
A B. Pour les connaitre, j’ai vii que quand le fatellite difparait,
c’eft par la diminution de fa lumiere, et jai penfé, qu’d tous les
momens on pouvait imiter, d’une maniere factice, ce qui ar-
rive dans les éclipfes, en diminuant la Jumiere du fatellite.
J’ai une lunette achromatique de § pieds, qui porte 24 lignes
d’ouvertare. J’ai taillé des diaphragmes de carton, que je pouvais

appliquer
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the outfide of my object-glafs, the openings of which
leflened, by half-lines fucceffively, from twenty-four
lines down to three, In fine weather, I applied
thefe fuceffively to my obje@t-glafs, and endeavoured
to find out, whether, by trying from the greateft to
the lefs, fome one of them could not be found, that
would make the fatellite difappear. My fuccefs in
this gave me great fatisfaGtion. One day, for in-
ftance, the third fatellite difappeared, when the
opening was reduced to three lines, and the firft,
when it was reduced to fix only; and as, in the te-
lefcopes, the quantity of light is in the proportion of
the {quares of the apertures, I concluded, that the
64th part of the light of the third fatellite, and the
16th of the firft, were infenfible; whence it fol-
lows, that if, at the inftant of an eclipfe of the firft
fatellite, the fixteenth part of its light is infenfible,
the invifible fegment A BD will be likewife a fix-

teenth part of the difc; and thence it will be eafy to
compute

appliquer extérieurement fur mon objedlif, et dont les ouver-
tures diminuaient de demie ligne, depuis 24 lignes jufqu’a 3.
Par un beau tems, j’ai placé fucceflivement (ur mon obje&tif
tous ces diaphragmes, et j’ai cherché, fi en paflant toujours des
plus grands aux plus petits, il n’y en aurait pas quelqu’un, qui fit
difparaitre le fatellite; et j’ai reufli avec une grande fatisfac-
tion. Un certain jour, par exemple, le troificme fatellite difparur,
lorfque Pouverture fut réduite i trois lignes, et le premier, lorf-
que Pouverture fut réduite a fix feulement, Comme dans les
lunettes la lumiere eft dans le rapport du quarré des ouvertures,
j’en ai conclu que la 64™¢ partie de la lumicre du troifieme, et la
feizieme du premier étaient infenfibles : d’ou il refulte, que fi dans
le moment d’une éclipfe du premier fateliite la feizicme partie
de fa lumiere eft infenfible, le fegment invifible ABD fera aufli

la feizi¢me partie du difque, d’ou il cft aifé de calculer le finusg
yerle
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compute the verfed fine A B. In thefe firft obfer-
vations, I took care to chufe the time, whea the fa-
tellite was at its greateft elongation ; for the infenfible
part increafes pradigioufly, and fomctimes amounts to
a third of the difc, when the fatellite is very near the
edge of Jupiter. This variation is much larger, than
that which takes place, in contequenceof the diftance of
Jupiter from the oppofiiion to the Sun, and contrary
to it. As it is fcarce poffible to eftimate the law of
the variations of this fegment, occafioned by the proxi-
mity of the difc of Jupiter, I judged, that they ought
to be determined by obfervation. Accordingly, I fol-
lowed the fatellite from the edge oi the difc of Ju-
piter, to the fartheft. limit of its eclipfes, that is,
with refpect to the firft, to the diftance of two femi-
diameters of Jupiter. Having thus feveral points
by obfervation, 1 got the reft bv interpolation, and
made a table of the variations of the invifible feg-

ment,

verfe AB. J’avais eu foin dans ccs premieres cbfervations, de
choifir le tems ou le fatellite était dans fes plus grandes di-
greflions, Car cette partie infenfible augmente prodigieufe-
ment, et devient quelquefois le tiers du difque, lorfque le
fatellite eft fort prés du bord de Jupiter, Cette variation eft
contraire et beaucoup plus grande que celle qui a licu en vertude
la diftance a 'oppofition. Comme on re peut gueres eftimer la
loi que fuivent les variations de ce fegment, a raifon de fa proxi-
mité du difque de Jupiter, j’ai jugé qu’il falloit déterminer ces
variations par obfervation, J’ai donc fuivi le fateliite depuis le
bord du difque de Jupiter, jufqu’au terme le plus éloigné de fes
éclipfes, c’eft a dire, a P’égard du premier, jufqu’environ a la
diftance de deux demi diametres de Jupiter. Ayant obtenu
ainfi pluficurs points donnés par obfervation, j’ai eu les
autres par interpolation, et j’ai dreflé une table des variati-
tions du fegment invifible, qui dépendent de la diftance au bord

de
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ment, which depend upon the diftance from the
“edge of Jupiter; a fimilar table I likewife, made for
each of the three firft fatellites ; but have not yet
been able, to make fufficient obfervations on the
fourth. Thefe tables are contained in a long paper of
mine, which will be publifhed in the volume of our
Academy for 17715 but, if you pleafe, I will fend
them to you.. Thefe fegments being known, it is
clear, that, befides their variations occafioned by the
diftance of the fatellite from the edge of Jupiter,
they will be liable to others. Firft, In confequence of
the change of Jupiter’sdiftances, both fromtheSunand
from the Earth. Upon this account, the magnitudes of
thefe fegments being known, for a particular epoch *,

thofe known magnitudes muft be multiplied by '-'fj—-;;, to

determine the magnitude of the fegment at any other
time. In which expreffion, p and ¢ ftand for the di-

* Known, by the author’s tables, for any diftance of the fatellite
from the edge of Jupiter, at the particular epoch to which the tables,
are adapted. .

ftances

de Jupiter; j’,gi dreffé une pareille table pour.chacun des trois
premiers fatellites ; je:n’ai pli obferver encore, comme il faut, le
quatrieme. Sivousdélirez ces rables, Monlieyr, je vousles envoyerai,
Elles font.dans un long mf.moire, qui fera imprimé parmi ceux de
P Academie pour 1771, Ces fegmens étant une fois connus, il eft
clair, qu’outre les variations que ces fegmens fubiflent, en vertudela
diftance du fatellite au bord de Jupiter, ils varieront encore. 1°. En.
vertu de la diftance de Jupiter au Soleil, et de Jupiter 4 la Terre.
1l faudra donc multiplier ces fegmens, comnus pour une certaine

L, mmann . , .
époque, par YYTR en fuppofant que p et ¢ aient été les di-

ftances,

3



| [ 194 ]
ftances of Jupiter from the Sun and - from the Earth
refpectively, at the given epoch, and » and 7 for
the diftances, at the other time, for which the value
of the invifible fegment is required. 2dly, There
will be other variations depending on Jupiter’s height
above the horizon. = The fegments which I have ob-
ferved, have all been reduced to the conftant height
of 15°. Mr. Bouguer, in his Optics, has given a
table of the degrees of light of the planets, at their
different elevations above the horizon, which, from
my own obfervations, I have found to be very exact,
and ufeful for the prefent purpofe. Now, as the
fegments are in the inverfe ratio of the numbers of
this table, putting g for the number correfponding
to the elevation of 15°, and 4 for the number cor-
refponding to any other elevation, the fegments muft

be multiplied by -%-. 3dly, Thefe fegments will yet

be fubje& to another variation depending on the
aperture of the telefcope. It is certain that a
larger

ftances de Jupiter au Soleil et 4 Ja Terre, au moment de cette
époque, et m, n, les diftances de Jupiter au Soleil et a la Terre,
au moment pour lequel on voudra connaitre le fegment invifible.
2. En vertu de la hauteur de Jupiter fur ’horifon. Les feg-
mens, que j’ai obfervés, ont €:€ tous réduits a la hauteur conftanie
de 15°. Mr. Bouguer a donné, dans fon Optique, une table des
degrés de la lumiere des planetes, a differentes hauteurs fur
Phorifon ; je me fuis afluré, par des obfervations, qu’elle eft trés
exadle, ettrés utile dans la recherche préfente. Les fegmens font
en raifon inverfe des nombres de cette table : foit donc pour 15°
ce nombre g, et pour une hauteur quelconque foit ce nombre b,

il faudra multiplier les fegmens par é/”— 3. En vertu de ouver-

ture de la lunette. Il eft certain qu’une ouverture plus grande
7 donnant
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larger aperture giving more light, the infenfible part
of the diflk muft be fmaller; and it feems demon-
ftrable by theory, that this infenfible part, or the
invifible fegments, muft be inverfely as the fquares
of the apertures. I refolved, however, to aflure
myfelf of this by experiment. For this purpofe, 1
carried my telefcope to Mr. Meffier’s obfervatory,
who has one of Dollond’s telefcopes, of three feet
and a half length, and forty lines aperture. On the
2oth of Auguft 1771, he faw the fecond fatellite
difappear in %xis telefcope, through an aperture of
three lines. 'The fame fatellite difappeared in mine,
when the aperture was reduced to the fame quantity
of three lines, and not before.. We changed inftru-
ments, and, repeating the experiment, found the
fame effet. Now, the infenfible part was 2% of
the difc, in Mr. Meflier’s inftrument, and _ 2. in
mine. Thefe portions, therefore, in thefe telefcopes,
were in the inverfe proportion of the fquares of the

apertures,

donnant plus de lumiere, la partie infenfible du difque doit étre
plus petite, et il parait démontré, par la theorie, que, dans diffé-
rentes lunettes, cette partie infenfible, ou les fegmens invifibles
doivent étre en raifon inverfe des quarrés des ouvertures; mais
j’ai voulu m’en affurer par Vexpérience. Je me fuis tranfporté
chez Mr. Meflier avec ma lunette; il en a une de Mr.Dollond,
de trois pieds et demi, qui porte 40 lignes d’ouverture, Le
20 Aofit 1971, il a vi difparaitre, dans fa lunette, le fecond fatel-
lite, par une ouverture de 3 lignes. Le méme fatellite n’a dif-
paru, dans la mienne, que par une ouverture également de 3 lignes.
Nous avons repéié la méme expérience, en troquant d’inftru-
mens, et nous avons trouvé les mémes réfultats. Or, dans la
lunette de Mr. Meifier, la portion infenfible était 2™ du
difque, et dans la mienne .3 .. Ces portions, dans ces lunettes,
étaient donc en raifon inverfe des quarrés des ouverturess

Vo, LXIII, Dd ainfi,
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apertures.  Confequently, in order to determine the
fegments for an aperture of any number of lines &,

the fegments of my table, which are all calculated
for an aperture of 24 lines, muft be multiplyed

by 57%. Hence, to compute the invifible fegment

for any particular eclipfe, the aual diftance
of the fatellite from the edge of Jupiter being
known, look for the quantity of the invifible fegment,
which anfwers to that diftance, in my table, and

multiply this quantity by -7 x £ % 575, If two

2 2 A R .

different obfervations made irf the fame place, or ra-
ther two obfervations, made in different places by dif-
ferent obfervers, are to be compared, the invifible
fegment muft be determined, fuch as it was for each
obferver; AB and A4, the verfed fines of thefe
fegments,

ainfi, mes fegmens ayant € € déterminés pour une ouverture de
24 lignes, fi on veut les avoir, pour une lunette, dont Pouverture
aura un nombre de lignes exprimé par k, il faudra multiplier

ces fegmens par —5‘-25(-) . Donc, quand on voudra calculer le feg-
ment invifible, qui aura lieu pour le moment d’une certaine
éclipfe, au moien de la diftance atuelle du fatellite au bord de
Jupiter, on cherchera, dans mes tables, le fegment invifible, qui

2 .2

y répond, et on le multipliera par ':2 7 x-}‘;- xSZf’. Si on veut
comparer enfemble deux obfervations différentes, ou pliitét, fi on
veut comparer deux obfervations faites en différens lieux par deux
obfervateurs différens, on déterminera le fegment invifible, qui
a lieu pour chacun de ces obfervateurs: on calculera les finus
verfes Ab et AB de ces deux fegmens, et dans Vexpreffion

2R7 (a—1b)

@



[ 197 ]

fegments, muft be computed, and in the expreflion
3M5-:—If-), the only remaining unknown quantity,
will be ». The following is the method I have hit
upon for determining it. 1 confidered, that, by trying
different diaphragms fucceflively, fome few minutes
before an immerfion, it would be eafy to find out
the particular fize, which would make the fatellite
difappear; and that the proportion of the invifible
fegment to the whole difc of the fatellite, for that
inftant, would, by that means, be determined. Sup-
pofe then that I have found this diaphragm: my
next ftep is, to cover the objeét-glais of my tele-
fcope with a diaphragm fomewhat larger, which
fuffers me juft to perceive the fatellite, but fo weak
and fmall, that the leaft further diminution of its light
muft render it invifible. I wait till it acual-
ly difappears ; 1 write down this time, then take
away the diaphragm, and the number of feconds,
which pafs betwixt this firft difappearance a:;ld

. the

2R7r (a—1b)
d

la méthode que j’ai imaginée pour la déterminer. J’ai penfé,
que fi quelques minutes avant une immerfion, on efluiait dif-
ferens diaphragmes, jufqu’a ce qu’on ait trouvé celui, qui fait dif
paraitre le fatellite, on aurait, pour ce moment, le rapport du feg-
ment iavifible au difque entier du fatellite. Ce diaphragme
étant connu, je couvre enfuite Pobjectif de ma lunette d’un dia-
phragme un peu plus grand, qui me laifle appercevoir le fatellite,
mais faible et trés petit, de maniere que ce fatellite ceffera d’étre
vifible dés que fa lumiere fera tant foit peu diminuée. J’attends
qu’il difparaifle, [et je fuis ainfi averti du moment oit il commence d
toucher Pombre] (b) je marque cet inftant, j’enleve le diaphragme,
et le nombre de fecondes écoix)lé, entre cette premiere difparition

d 2 et

» on n’aura plus d’autre inconnue quer. Voici
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the true immerfion, giving me a great part of
the diameter, I eafily compute the whole. The
following is an example of my method. On the
26th of June 1771, there was an immerfion of the
third fatellite, at 56" after nine in the evening, I
found the diaphragm, which made the fatellite dif~
appear, to be of 12 lines. Then I fitted my glafs
with a diaphragm of 17 lines; I might have taken
one much fmaller: prefently the fatellite difappears,
But removing the diaphragm, I fee the fatellite again,
very diftin&ly, for 2" 18”/; after which, the true im-
merfion followed. Now, this is my calculation. The
aperture of the diaphragm, which made the fatellite
difappear, being 12 lines by obfervation, the invifible
{egment at the inftant of the eclipfe, muft have been
a quarter of the difc. Let
ABD be this quarter. I
know that, at the inftant
of the immerfion, the fa«
tellite had entered the thade,
by the whole part EF of
its diameter, I fay then, if
on an aperture of 24 lines,
the part ABD is infenfible,
the infenfible part, on an

aper-

et la véritable immerfion, me donne la mefure d’une grande par-
tie du diametre, d’ou il eft aifé de conclure le diametre entier.
Voici un exemple de la méthode. Le 26 Juin, 1971, 3 g h.
6’ du foir, il y avait une immerfion du troifieme fatellite. J’ai
déterminé de 12 lignes le diaphragme qui faifait difparaitre le
fatellite. J’ai garni ma lunette d’un diaphragme de 17 lignes
(je Yaurais pi prendre beaucoup moins ouvert) j’ai vu difparai=
tre le fatellite, j’ai 6té le diaphragme, j’ai revi, tres diftinGtement,
fe fatellite pendant 2’ 18", apres quoi s’eft faite la véritable im-
merfion. Voici le calcul,  J’apprends, par 'obfervation du dia-
phragme
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aperture of 17 lines, will be larger than ABD, in
the proportion of the {quare of 24 to the fquare
of 17. Saying, then as 17" : 24" :: 0, 25000 :: x,
x comes out = 0,49827, or near half the difc re-
prefented by unity; thence I fee that, at the in-
ftant of the firft difappearance, the fatellite had
not gone in farther than K. Putting the radius
AC=1, theverfed fines AE, AK will be==0, 59602
and 0,99884 ; confequently, EK = 0,40282. Sub-
fitute this value of E K, inftead of 2 — 4, in the

expreflion 25X and you will have2Rr X 40282

=2’ 18”,and » = §’23" of time, will be the {femi-
diameter of the fatellite, or, the whole diameter
will be22’ 34/ [of the fatellite’s orbit, confidered as a
circle, or, would be feen, under an angle of thisquantity,

from Jupiter’s centre]. In this obfervation, asl have al-
ready

phragme de 12 lignes, qu’au moment de I’éclipfe le fegment in-
vifible a di étre le quart du difque : foit AB D le quart du dif-
que; je fuis fiir, qu’au moment de I'immerfion, le fatellite était
entré dans 'ombre, de toute la partic EF de fon diametre, Je
dis enfuite, fi pour une ouverture de 24 lignes la partie ABD
eft infenfible, cette partie doit devenir plus grande pour une ou-
verture de 14 lignes ; et elle doit augmenter dans le rapport du
quarré de 17 au quarré de 24: faifant donc comme 1%
24" ::0,25000 ; ¥ on trouve ¥ == 0,4982%, ou prés de la
moitié du difque, reprefenté par Punité. Je vois donc, qu’au
moment de la premiere difparition le fatellite n’était entré encore
que jufqu’en K. Enfuppofant le raion A C = 1, on trouve les
tinus verfes AE, AK égaux 2 0,59602, et 0,09884 : par confe-
quent, EK=0,40282. Si Pon fubflitug, pour a — &, cette
2Rr (a—1b),
d

valeur de EK, dans la formule on aura

2R 7 x06,40282 . .
n-——-——-d—’4——-—=z’ 18”: d’ot on tire r=35' 23" de tems, pour
le demi diametre du fatellite, ou 22’ 34" de degrés, pour le dia-
metre entier. Dans cette obfervation, comme je I'ai déja re-
marqué,
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ready faid, I ufed a diaphragm with too great an open-
ing (¢), for the firft difappearance. ‘Take then a fe-
cond obfervation. On the firft of Auguft 1771, there
was an emerfion of the third fatellite, about 15’ after
nine. I marked the inftant of this emerfion; then I
furnifhed my telefcope with a diaphragm of 8 lines.
‘The fatellite difappeared, and did not begin to appear
again till at the end of 6’ 24”’. Some minutes after,
when it was quite come out of the thadow, I mea-
fured the diaphragm, which would make it difap-
pear, and found it of 7 lines. Thefe 7 lines give
a fegment ABD of 0,08507. Then faying 8*
: 24> :10,08507 : x5 x, or the fegment ANM,
comes out = 0,76562, AE = o0,27994, AP
==1,43098, and EP = 1,15104. Therefore

%Bl.’f.}‘_:"ﬁi =6’ 24’’. From this equation » comes

out, 5’ 20”,and the whole diameter 22’22", [in parts
of the circular orbit]. Thefe two conclufions agree
fo

narqué, j'avais emploié un diaphragme d’une trop grande ouver-
ture, pour la premiere difparition. Voici une feconde obfervation :
Le 1 Aolit 1771, 3 gh. 15/, il y avait une émerfion du trois
fi.me. Je marquai Pinftant de cette émerfion, enfuite je garnis
a lunctte d’un diaphragme de 8 lignes: le fatellite difparut, et
il ne commencga a reparaitre qu’au bout de 6’ 24" ; quelques mi-
nutes apreés, étant tout a fait forti de Fombre, je mefurai le dia-
phragme qui le faifait difparaitre, il fe trouva de 7 lignes,
; tignes donnent un fegment A B D de 0,08507. Faifant enfuite
R*: 24% i1t 0,08507 : », on trouve x ou le fegment
ANM=0,76562 : on trouve AE=0,27994, A P=1,43008,

. 2R~
et EP=1,15104. On a donc la formule xdl’x 104
=26’ 24" : o 'on tire r =5’ 20"/, et lediametre entier, en degrés
de 227 22", Ces deux rélultats s’accordent merveilleufement
bien,
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fo perfe@ly well with each other, that, if Tam
not too fond of my own work, I may venture
to fay, the method, Ihave invented, may be car-
ried to great exaltnefs. I hope you will have the
goodnefs to give me your opinion of it, which I have
the greateft refpect for, and will be very ufeful to
me, cfpecially if you have leifure to repeat the ob-
fervations. I fhall take the liberty to fubjoin a few
hints, upon the manner of making them, at the end
of this letter. 'The diameter of the firft fatellite I
have determined by three obfervations as follows:

-1 17 ° 4 14

1771, ] as

An Immerfion | June3o, L @ J 7 17 [ g )1 1 45 ( feen
Emerfion YAug. 1,{ S} 7 3([E)o 59 46 [ from
Emerfion LSept. 2, 7 1J.glo 59 29J .

You fee, Sir, that this agreement is likewife very fa-
tisfaGtory. Mr. Meffier took part in thefe obfervations,

and found the application of them very eafy. He him-
felf

bien, et fi je ne m’abufe pas trop fur mon travail, il me femble,
que la méthode, que je viens de vous expofer, eft fufceptible d’une
trés grande exactitude, J’efpere que vous voudrezbien m’en dire
votre fentiment, dont je fais le plus grand cas, et qui me fera tres
utile, furtout fi vous avez le loifir de répéter ces obfervations.
Je prendrai la liberté d’ajouter, a la fin de cette lettre, quelques
réflexions fur la maniere de les faire, A ’égard du diametre du
premier, je P’ai déterminé par trois obfervations. L’immerfion
du 30 Juin 1971, m’a donné fon diametre de 4’ 19" en tems,
ou de 1° 1’ 45" vii de Jupiter. Le premier Aoiit ’émerfion m’a
donné fon diametre de 7’ 3" en tems, ou de 0° 59’ 46" ; enfin,
Pémerfion du deux Septembre m’a donné fon diametre de’ 71" en
tems, ou de 0° 59’ 29”. Vous voiez, Monfieur, que cet ac-
coerd eft encore tres fatisfaifant, Mr. Meffier a bien vouiu
prendre part a ces obfervations, il en a trouvé l'ufage facile,

Y
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felf obferved the diameter of the fecond fatellite, by
the emerfion of the 3oth of Auguft; but it emerged at
fo fmall a diftance from the firft, that this circums<
ftance may have vitiated the obfervation; the dia-
meter of this fatellite muft therefore be verifyed
by frefh obfervations. However, the refult of Mr.
Meffier’s makes it 7/ 2/ in time, or 29" 42’*
feen from Jupiter; and a former obfervation of
mine, of the 11th of July, gave the fame quan=
tity precifely. Thus, by means of the tables given-
in my paper, which I had the honour of men-
tioning to you, it will be poffible, to compute the
invifible fegment, for all the obfervations which
have been hitherto made, and, the diameter of the
fatellite being likewife afcertained, to reduce the
inftant of the obferved eclipfe to that of the paf-
fage of -the center over the edge of the fhadow,
which will be a fixed term for all the obfervations,

and

11 a obfervé lui méme le diametre du fecond, par I’émerfion du
30 Aoiit, mais il fortit fi prés du premier, que cette circon-
ftance peut avoir nui & la bonté de Iobfervation ; ainfi le dia-
metre de ce fatellite a befoin d’étre confirmé par de nouvelles ob-
fervations. Quoiqu’il en foit, il réfulte de fon obfervation, que
le diametre du fecond eft de 7’ 2" en tems, ou de 29" 42" vit
de Jupiter. Je Pavais trouvé par une autre obfervation du
11 Juillet, de 4’ 2”/, précifement comme Mr. Meflier. Au
moien des tables, que j’ai données dans mon mémoire, et dont.
jyai eu Phonneur de vous parler, Monficur, on pourra donc
calculer, pour toutes les obfefvations faites jufqu’a préfent, le
fegment invifible, qui a eu lieu, et, au moien du diametre
connu réduire Vinftant de I’éclipfe, au moment ou le centre
s’eft trouvé fur le bord de Pombre, moment qui fera un terme
fixe pour toutes les obfervations, et pour tous les obferva-

teurs,
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and all the obfervers, who but feldom agree in the
obfervation of the fame eclipfe. I confefs, that the
tranfparency of the air is not always the fame, and
that a greater or lefs degree of tranfparency will
make the fegmients fmaller or larger, and confe-
quently affect the obfervation. The inequality of
fight may likewife occafion fome error; for, though
it might be pofible, to fettle the general effect of the
difference of fight of different obfervers, the fight of
the fame perfon is not conftantly the fame, and even
independently of the change produced by age, may
not have the fame ftrength at all times, But by the
method I propofe, all thefe inconveniencies will be
remedied, infuture obfervations, with liitle trouble.
Every obferver is to furnith himfeif with feveral
diaphragms of pafteboard, gradually diminifhing by
half-lines, to be applied to the objeét-glafs exter-
nally, and fome minutes before an immerfion, or
after an emerfion, he is to determine which of them
intercepts

teurs, qui ne s’accordent que rarement dans Pobfervation de
la méme éclipfe. J'c conviens, que la tranfparence de Iair n’eft
pas_toujours la méme, et que quelques degrés de plus ou de
moins dans cette tran{parence rendent les fegmens moins ou plus
grands, et conféquemment affeGtent Iobfervation. L’megahté
des vués eft encore une autre fource d’erreurs; quand méme on
pourrait établir Peffet de la difference des vués des obfervateurs ;
ces vués ne font pas conftantes, ct, fans parler du changement, que
Page amene avec lui, la vué peut n’avoir pas la méme force dans
tous les inftans, Voici la méthode, que je propofe, pour remedier
a tous ces inconveniens, d’une mauicre facile ctcommode, a ’égard
des obfervations futures, Il fufhrait, que chaque obfervateur fit
des diaphragmcs de carton, pour appliquer exterieurement a
fon objedif, qui diminuaffent de demi ligne en demi ligne.
Quclques minutes avant une immerfion, ou aprés une émerfion,

Vor., LXI1II. Ee il
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intercepts from him the fight of the fatellite. Having
found this, and knowing likewife the diameter of
the fatellite, he will reduce [by the procefs of cal-
culation already explained] the obferved inftant of
the eclipfe, to that of the paflage of the center;
which 1s the fame [as I faid before] for all the
obfervers in the world. You fee, Sir, what ad-
vantages would arife, from this agreement, for the
theory of the fatellites, and the precifion of the ter-
reftrial longitudes. This method takes in every thing ;
the difference of glaffes, that of fights, the greater or
lefs tranfparency of the atmofphere, &c. Obfer-
vation gives the fegment greater or lefs, in propor-
tion to the combined influence of all thefe caufes.
The principal advantage of this method, which
requires only a very fimple calculation, is, that it
depends on no hypothefis. It enables us to meafure
immediately the light of the fatellite, whether in-
creafed or diminifhed by all the caufes above-men-
tioned; to meafure, I fay, the real impreffion of

that

il déterminerait, lequel de ces diaphragmes lui dérobe la vué du
fatellite : enfuite, au moyen du diametre, il reduirait ’inftant de
I’éclipfe obfervée, au moment du paflage du centre, moment qui
eft le méme pour tous les obfervateurs de tous les pays du monde,
Vous voyez, Monfieur, quels avantages il réfulterait de cet
accord, pour la theorie des fatellites, et pour la précifion des
longitudes terreftres. Cette méthode renferme tout ; la différence
des lunettes, celle des vués, le plus ou moins de tranfparence de
Patmolphere, &c.  C’eft en raifon de toutes ces caufes, que ’on
trouve, par obfervation, le fegment plus ou moins grand. L’avan-
tage principal de cette méthode, qui n’exige qu’un calcul fort
fimple, eft, de n’étre foumife a aucune hipnthefe. On mefure
immédiatement la-lumiere du fatellite, augmentée ou d.minuee

par
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that light upon the eye, whatever be the actual
ftate of the organ. Thefe, Sir, are the methods
and enquiries which I fubmit to your judgment, and
with that view, I have been very copious in my details,
I am highly ambitious of your approbation, and fhall
pay great attention to your remarks. I muft add,
that I am fenfible, the determination of the invifi-
ble fegment, by means of the diaphragm, might
be inconvenient to thofe, who make ufe of large
telefcopes for the eclipfes of the fatellites, were it not,
that this obfervation may be equally well made with
a {maller telefcope, provided only, that it be fuffi-
cicent to fee and diftinguith the four fatellites; and
after the diaphragm is determined by this {maller
telefcope, the larger one may be ufed for the obfer-
vation of the eclipfe. For thefe meafures are eafily
transferred from one inftrument to another, the in-
vifible fegments in different telefcopes, being inverfely

as

par toutes les caufes que nous avons indiquées, et on mefure
méme Dimpreflion dela lumiere fur ’ceil, quel que foit I’état
altuel de cet organe.  Voila, Monfieur, les méthodes et les
recherches, que je foumets a vos lumieres; et je I'ai fait avec
beaucoup de détail, afin de vous mettre dans le cas deles juger.
Jambitionne extremement votre fuffrage, et je ferai ufage de
vos reflexions. - J’ajouterai, que la détermination du fegment
invifible, par le moyen du diaphragme, pourrait devenir incom-
mode, pour ceux qui fe fervent de grandes lunettes, dans les
éclipfes des fatellites ; mais cette obfervation peut fe faire égale-
ment avec une petite lunette, pourvii qu’elle fafle bien voir
et diftinguer les quatre fatellites. Quand on aura déterminé
le diaphragme avec cette lunettte, on fera l'obfervation de
Péclipfe avec fon inftrument ordinaire. On peut tranfporter ces
mefures, tres aifément, d’un inftrument a Pautre, puifque les feg=

Ee2 mens
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as the fquares of the apertures. For reflettors, I
have a method of the fame kind with the former,
grounded, at leaft, upon the fame principles, by
which I can determine their power, and compare
them, both with each other, and with the refracting
telefcopes. I fhall conclude with fome hintsconcerning
the obfervation of the diaphragm, for determining
the invifible fegment. To repeat thefe obfervations
with judgement, it will be neceffary to recollet
the intention of them ; whichis, to meafure what
portion of the difc remains illumined, that is, what
portion of the fatellite’s light [continues, though un-
perceived, to be tranfmitted to the obfervers eye] at
the inftant when the fatellite difappears, upon the
brink of an eclipfe. In leflening gradually the aper-
ture of the glafs, the obferver fhould not begin with
too fmall an opening; becaufe the eye, not accuftomed

» to

mens invifibles font, dans les differentes lunettes, en raifon in-
verfe du quarré des ouvertures, Quant aux télefcopes de refle-
Xion, -j’ai une méthode a peu pres du méme genre que celle-ci,
et qui du moins eft fondée fur le méme principe, par laquelle je
puis déterminer la force des telefcopes, et les comparer, tant
entr’eux, qu’avee les lunettes, Je finirai, Monfieur, par quel-
ques réflexions fur ’'obfervation du diaphragme, qui détermine le
fegment invifible. Pour bien répéter ces obfervations, il faut fe
rapeller Defprit, dans lequel elles .ont été entreprifcs, et dans le-
quel elles doivent toujours étre faites, C’eft de mefurer la quantité
de lumiere, la portion éclairéc du difque, qui fubfifte encore au
moment ol le fatellite difparait, en s’éclipfant. Quand on di-
minué, par degrés, l'ouverture de lalunette, il ne faut pas com-
mencer par une trop petite ouverture : 1’ceil n’eft pas fait ala grande
obfcurité qui en réfulte ; on ne verrait point le fatellite. A chac}u.e

o18
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to the great obfcurity which follows, might not fee
the fatellite at all. As the opening is gradually
contratted, the fatellite feems to grow lefs. The
obferver fometimes lofes fight of it for a moment;
but, if he continues to look attentively, he fees it
again. The real difappearance is only to be con-
cluded, when, upon fixing with fteady eyes, for about
half a minute, on the place it occupied, it is feen no
more; for if one perfifted to obferve it much longer,
it might happen, that it might be feen to glimmer at
times, and immediately difappear. 1 have always
made it a rule, to confider the debilitation of the light,,
in this degree, as actual difparition, and it is nece(-
fary, that obfervers fhould agree upon this point, in
order that their different eftimations may be confiftent.
Thefe fits, of momentary glimmering and extin¢tion,
are undoubtedly owing to the motion of the particles
of the atmofphere. In the cleareft weather, there are
always particles of vapour floating in it, in vaft

abundance ; according as thefe particles place them-
felves.

fois qu’on diminué ouverture, on voit diminuer le fatellite:
quelquefois on croit ne le plus voir, mais, apresy avoir fait at-
tention, on le revoit: il fautie juger difparu, quand on ne l’ap-
pergoit plus, aprés avoir confidéré, avec des yeux. bien repofés,
pendant une demie minute environ, la place qu’il occupe: car,
fi on s’attachait a le confidérer plus longtems, il pourrait arriver,.
qu’on le revit, par moment, paraitre, comme par ét.:lair,s,,& difpa-
raitre auffitt, Je V’ai toujours jugé difparu, quand il a &é réduita
cet état d’affaibliflement ; il eft eflentiel de convenir de ceci, afin.
que les mefures fe rapportent, Ces variations font dués, fans

doute, au mouvement de Vatmofphere, Il y a toujours, dans les.
momens.-
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felves in the direGtion of the ray of light, or out
of it, the light of the fatellite is diminifhed or reftored,
and the fatellite, in confequence, is either hid or ren-
dered vifible. This does not happen in eclipfes,
wherein a great part of the light is in reality ex-
tinguithed. But, in the cafe I am now f{peaking
of, though the diminution of the aperture of the
glafs does indeed tzke away a great quantity of it,
yet this quantity is always relative to the aGtual ftate
of the atmofphere (¢): if that ftate changes, this
quantity becomes altcrnately fenfible or infenfible,
according as the light mects with more or lefs
abitru&tions, in its paffage, from the vapours.
Another thing, which it will be neceffary to point
out to you, is, that the operation with the dia-
phragms, for determining the invifible fegment,
muft be made and concluded, before the fatellite
has touched the fhadow. The proper time, there-

fore

momens (U le tems eft le plus ferein, une infinité de vapeurs,
dont les particules nagent dans P’atmofphere; felon que ces parti-
cules s’accumulent fur la route du raion de lumiere, ou qu’elles
s’en écartent, elles Stent ou rendent plus de lumiere a ce fatellite,
qui, en conféquence, fe cache ou fe laiffe voir, C’eft ce qui n’ar-
rive point dans les éclipfes, ol une grande partie de la lumiere
eft réellement détruite. Ici Touverture diminuée de la lunette
en détruit récllement aufli une grande quantité, mais cette quan=~
tité eft toujours rélative a Petat actuel de I’atmofphere, Si I’état
de ’atmofphere change, cette quantité devient alternativement
fenfible ou infenfible, felon que les vapeurs lui oppofent plus ou
moins d’obftacles. Une chofe qu’il eft encore nécefliire de vous
faire obferver, Monfieur, c’eft, que V’operation du diaphragme,
quidéterminele fegment invifible, doit étre faite et finie, avant qule

e
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fore, for beginning this obfervation, will be de-
termined, by the time the diameter takes in en-
tering, which, in the perpendicular ingrefs, or
when Jupiter is in the nodes, is %’ for the
two firft, and 11’ for the third. The time of the

oblique ingrefs is () 2—;- for the two ficlt, and

(1) 3;- for the third ; which, for this lit, may in

extreme cafes amount to about 27’ or 28/, It is pro-
per to takes” more; for the obfervations of the dia-
phragm will take up 2’, even when ufe has rendered
them familiar, and the tables may be 2’ or 3’ behind.
At prefent, it is be fufficient, to begin the obfervation
16’ before an eclipfe of the third fatellite; but there
are times, in which it would be neceflary, to begin
29’ or 30’ before. It is effential, not to begin too
late, for fear of mifling the obfervation ; it is like-
wife eflential, not to begin too foon, becaufe then the

fegment

le fatellite ait touché 'ombre.  Ainfi le tems, que le diametre

met 2 entrer, doit donc regler cette obfervation ; c’eft 3 dire, 7’

pour les deux premiers, et 11’ pour le troificme ; mais ce tems

eft celui de Pentrée perpendiculaire, qui n’a licu que lorfque

Jupiter eft dans les nceuds. L’entrée eblique eft 7’ (2R) pour
. 2 R P -

les deux premiers, et (11°) — pour le troificme, ce qui peut

aller pour'celui ci jufqu’a 29" ou 28’. Il faut encore prendre
5’ de plus, parceque méme étant exercé, il faut bien 2’ pour
Pobfervation du diaphragme, et que les tables peuvent étre en
retard de'2’ 3 3'. A&uellement il fuffit donc, de s’y prendre,
pour cette obfervation 16’ avant une eclipfe: du troifieme, mais
il y a des tems, ou il faudnoi6t s’y prendre 29’ ou 30’ avant. I

cft
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fegment meafured would be too fmall, as the fatel-
lite is continually either approaching Jupiter, or re-
ceding from him. Al this is haftily explained ; but
thefe matters are {o familiar to you, that you can-
not but underftand me, and this letter is already
too long. Iam afraid it will tire you; but T am
extremely defirous of having the exaétnefs and utili-
ty of thefe two methods, the one, for the mea-
fure of the diameters, the other, for making all
the obfervations capable of mutual comparifon,
afcertained, by repeating the obfervation of the dia-
phragm in every eclipfe. I cannot take a better way,
than to confult the feveral aftronomers, who, like you,
befides being deeply 'fkilled in the theory, are the
moft celebrated obfervers, If they will adopt this
method, it will be the beft way of making it gene-
ral, as others will follow it of courfe. I have com-

municated

eft efféntiel de ne s’y pas prendre trop tard, pour ne pas manquer
Pobfervation ; il eft cflentiel aufli de ne s’y pas, prendre trop tot,
parcequ’ alors on mefurerait un fegment tiop petit; car le fatellite
s"approche ou s’é/oigne continuellement de Jupiter. Tout ceci cfk
expliqué en courant, comme vousvoyez, Monfieur, mais vcus en
favez trop fur ces matieres, pour ne me pas entendre, et cette lettre
eft déja d’une exceflive lengueur. "J’ai bien peur, qu’elle ne vous-
caufe de’ennui ; mais j’ai extremement a coeur, de conftater Pexa&ti-
tude et I'utilité de ces deux mé:hodes, celle dela mefure des diaw
metres, et celle de rendre toutes les obfervations comparables, en
répérant, a chaque é:lipfe, Poblervation du diaphragme. Je ne
puis mieux faire. que de confulter les aftronomes, qui étant
<comme vous; Moniieur, profondement verfés dans la* theorie,
font, en méme tems, les plus célébres obfervateurs, Si ceux
ci veulent ‘bien. adopter cette méthode, ¢t le meilleur:
aoyen de la rendre générale: leés auires Vadopteront auffi.

4 Je
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municated it to Mr. Meflier, who propofes making
ufe of it. Mr. Maraldi, who is gone to his houfe
near Nice, has tried the obfervation of the dia-
phragm, with fuccefs, with an achromatic telefcope
three feet and a half long; and he would already
have made ufe of it, but that it is impraQicable with
the telefcope of 15 feet, which he ufes for the
eclipfes of the fatellites. 1 have written to him,
that he may obferve the eclipfe with his ufual tele-
fcope, and the diaphragm with the achromaiic; fo
that I make do doubt he will ufe this method, asf{oon
as Jupiter fhall have come out of the rays of the Sun.
Thefe, Sir, are the things on which 1 wifh to
confult you, and bave your advice. I fhall be

much

Je Pai communiquée 3 Mr. Meflier, qui fe propofe d’en faire
ufage. Mr. Maraldi, qui, comme vous favez, eft allé chez lui
4 Perinaldo, dans le comté de Nice, a effaié P’obfervation du dia-
phragme, qui lui a réiiffi, avec une lunette achromatique de
3 pieds et demi ; et il auroit déja emploiée, fi ce n’eft, que I'ob~
fervation du diaphragme n’eft pas practicable avec fa lunette de
15 pieds, dont il fe fert pour les éclipfes des fatellites.  Je lui
ai mandé, comme je vous ai fait obferver plus haut, qu’il pou-
voit faire 'obfervation du diaphragme avec fa lunette achromati-
que, et celle de ’éclipfe avec fa lunette ordinaire : ainfi je ne
doute point, qu’il ne faffe ufage de cette méthode, lorfque Jupiter
fe dégagera des raions du foleil. Voila, Monfieur, toutes les
chofes, fur lefquelles je fuis bien aife de vous confulter, et de vous
demander votre avis. Si vous croyez que cette lettre en vaille la
peine, je ferai trés flatté, que vous la communiquiez a Ja Societé
Roiale, i laquelle je préfente ’'hommage de mon profond refpect,

Voi. LXIIL Ff Pardony
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much flattered by your communicating this letter
to the Royal Society, if you think it deferves at-
tention..

1 have the honour to be, &ec.

Bailly,

Of the Royal Academy of Sciences
of Paris.

Pardon, Monfieur, de vous avoir détourné fi longtems. Per~
mettez moi de vous affurer du refpeft avec lequel je fuis,
Votre trés humble
Et trés obeiflant Serviteur,

Barrry,
De I’Academie des Sciences de Paris.

NOTES
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NOTES oN THE FOREGOING PAPER,

By Tae Rev, SAMUEL HORSLEY.

Rr(a—2b
(‘) L‘—L——-)u

This formula is deduced from the following principles.

1{t., That the motion of the fatellite, in its orbit, is uniform,
or, at leaft, may be confidered as fuch, without fenfible error,
in the prefent inveftigation.

2. That the time, which the femidiameter takes to enter the
fhadow, in any eclipfe, is inverfely as the whole time of the du-
ration of the eclipfe,

3. That the time, which any given part of the femidiameter
takes to enter the fhadow, is to the time which the whole femi-
diameter takes to enter, as that part to the whole,

Now, let @ and & denote the verfed fines of the arcs Ad, AD
(in the figure p. 189.) refpetively, the radius being unity, Let
R denote the half-time of the duration of an ecliple, when Ju-
piter is in the node of the fatellite’s orbit, r, the time which
the femidiameter takes to enter the fhadow in fuch eclipfes
d, the whole duration of an cclipfe, happening when Jupiter is

at any given diftance from the node. Then will .2.—4..’: exprefs

the ‘time, which the femidiameter of the fatellite will take to
enter the fhadow, in the eclipfe whol: duration is 4 (by 29,

2Rr) And"er
d /) >4

the femidiameter takes to enter the fhadow,

becaufe d 2R =17 being the time that

aRr(a—4) (2=5) win

be the time that the part B 5 takes to enter, by 34.”
It is to be obferved, that, to compare two eclipfes by this
formula, it is neceffary, that the planet fhould have been at the
Ffa fante
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fame diftance from the node of the fatellite’s orbit, at the com-
mencement of both, For comparing eclipfes otherwif¢ circum-
ftanced, a more general formula may cafily be deduced from the
fame principles. If Ad be the infenfible fegment in one eclipfe,
AD in another (vide figure p. 189.), a the verfed fine of the arc
Ad, b, of AD (the radius being unity), 4 the whole duration

of the firft ecliple, ¢ of the fecond, then 27:}’: x &a—db is

what the author would call the equation, between the two,
arifing from the different magnitudes of the infenfible fegment,
or the time, by which the interval b:tween the obferved eclipfes,
differs from the interval between the real paflage of the center
in each eclipfe. This is a general formula, for all celipfes of the
fame fatellite. If the planet’s diftance from the node hath been
the fame in both, then & = 4, and this formula changes into the
author’s. The more general one is here given, rather for the
fuller explication of the theory, than for any neceffity that there
is to have recourfe to it in pralice. For, though the ufe of it
may fometimes be convenient, eclipfes of the fame (atellite may
always be compared without it, when once the diameter of the
fatellite.is known, and the magnitude of the infenfible fegment
in each eclipfe determined, by reducing the obferved immerfron
or emerfion to the true ingrefs or egrefs of the center.

(¢) The words printed in the Italic charater are defignedly
omitted in the tranflation, it being apprehended, that it isowing
to fome inadvertency, that they appear in the author’s text. For
unlefs they are expunged, the general defcription, here intended,
of the author’s method of determining the diameters of the fa-
tellites, will by no means agree with the examples of that me-
thod immediately fubjoined. Thefe words imply, that the author
takes the inftant of the difparition of the fatellite, in the con-
traéted aperture of the diaphragm, for the moment of the con-
tadt of the fatellite’s limb with the edge of the fhadow,.’ and
makes that moment, fo determined, the bafis of his calculations :
reafoning, as it thould feem, thus. ¢ When any part of the
diameter of the fatellite, however fmall, hath entered the fha-
dow, fome part of the light, which the obferver receives, through
the aperture of the diaphragm, from the whole unfhaded diic,
will be intercepted. But that aperture is fo fmall, that the¢ light
tranfmitted through it, from the whole unfhaded difc, is but juft
fufficient to be fenfible ; and muft, therefore, ceafz to be fo,

3 when
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when it is in the fmalleft degree diminifhed, i. e. when the very
fmallcft part imaginable of the difc is fhaded. Therefore, the
moment of the difparition, in the aperture of the diaphragm, is
the true commencement of the eclipfe, or differs from it by lefs
than any affignable difference.”

But it appears, from the examples given afterwards, that the
author’s calculations proceed upon much fafer principles. Having
determined the pordion of the dilc, that is infenfible on the whole
given aperture of his telefcope, he computes what larger portion
will be infenfible, on the fmalier given aparture of his diaphragm.
And then, by obferving the two difparitions, the earlier one in
the diaphragm, the other in the telefcope with the objeét-glafs
uncovered, the laft of which he calls tha true immeifion, he
knows the time, in which a given portion of the diameter enters
the thadow, and, confequently, the time, in which the whole
enters ; which determines the magnitude of the whole, in parts
of the fatellite’s orbit, or its apparent magnitude to an obferver
at Jupiter’s center.

(¢) The difadvantage of ufing too great an aperture is,
that the part of the diameter obtained by .obfervation, from
which the whole is to be concluded, will be lefs, than the fame
method of obfervation would give, with a more contraéted
aperture, For the larger the aperture of the diaphragm is,
which is applied to the obje&-glafs, the lefs is the difference
between that aperture and the whole aperture of the tele-
fcope ; confequently, the lefs is the difference between the feg-
ments, which are infenfible in thefe apertures feverally, and the
lefs the portion of the diameter, which pafles over the fhadow’s
edge, between the two difparitions.

(4) Ia eclipfes, when once the fatellite hath difappeared, or is
become vifible, the author fays, we are not to expet thofe fits of
ghmmering and extinélion, which he hath defcribed as taking
place, when we obferve the uneclipfed fatellite with very con-
tracted 2pertures,

The reafcn is plainly this. In immerfions, a part of the difc
is ftill indeed enlightened, when the fatcllite difappears; and the
quantity of light, tranfmitted from this part to the oblerver’s
eye, muft be very different, in different ftates of the air’s tranf.
parency ; and confequently, the fatellite, after having difap-
peared, might become vifible agein, by a fudden increafe of the
sir’s tranfparency in the tra& of the fatellite’s light, provide}:i,

the
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the magnitude of the unfhaded part remained, at the inftant of
the increafed tranfparency, what it was, when the fatellite firft
difappeared. But, as this is not the cafe, as the unfhaded part
is continually growing lefs, the fatellite cannot re-appear, un-
lefs the increafe of sranfparency be fuch, as to overbalance the
diminution of light made by the progrefs of the eclipfe. And
the motion into the fhade is fo quick, that this can rarely, if
ever, happen. By the like reafoning, fits of extinction are not
to be expected, when once the fatellite hath fhewn .itfelf in an
emerfion,

The author of thefe remarks doth not imagine, that any
apology is neceffary for the liberty he hath taken. He hath the
higheft opinion of the merit of Mr. Bailly’s invention’; and this
hath excited him, to contribute what he could, to obviate ob-
jections, and to prevent miftakes,

XXVI. A4



