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XXV. A Letter to the Rev. Nevil Maflce-

lyne, F. R. S. AflronoRoyal, from
Mr. Bailly, of the Royal Academy of
Sciences at Paris: Containing a Propojal
of fome new Methods of improving the
Theory 0f Jupiter’s Satellites.  Tranjlated
from the French, with the Original un-

derneath.
SIR,
Read Feb. 18 ad HOUGH | hare not the ho-
1773* nour of being perfonally known

to you, | flatter myfelf, you will excufe the liberty |
have taken, of communicating to you two methods,
of my invention, for perfe&ing the theory of the
fatellites of Jupiter. The former of thefe methods
ferves to meafure their diameters, and the latter is
intended to make the obfervations comparable with
each other, though made in different places, and
with different infiruments. As my intention has

been

Monfieur,

Quoique je n’aye pas Hionneur d’etre connu de vous, je penfe,
gue vous ne trouverez pas mauvais, que je prenne la liberte de vous
communiquer deux methodes, que j’ai imagines, pour perfect!-
cnner la theorie des fatetlites de Jupiter. La premiere de ces
n.eihodes fert a mefurer leur diametre, et la fecande a pour ob-
jet dc rendre les obfeivations comparables, foie quelles a'ient

ete faiies eu difFeEeas lieux et avec diffeiens ijaftrum«nt?,,

Mom
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‘been to make thefe methods ufeful, 1 cannot do
better, than fubmit them to the bed judges. Your
reputation, Sir, engages me, to lay them before you,
and to beg you would examine them: flattered as
I flhould be with your approbation, 1 (hall receive,
with great gratitude, whatever criticifms they may
happen to fugged. Obfervation mud determine,
whether, by this method, it will be poflible to ar-
rive at an agreement, which hitherto has been wifhed
for, without being attained.

You know, that the obfervations of the eclipfes of
the third and fourth Satellites, made by different
obfervers, vary from each other 3, 4, and 5 minutes,
and fometimes more; and that there is even a pretty
fenfib'e difference in thofe of the fecond. In the
38th page of the preface to my /fayon "Theory
o] the @lisvhich has been prefented to the
Royal Society, | mentioned the inequality difcovered
by Mr. de Pouchy, and I fuggefled, that the perfect-

ing

Mon but a ete que ces mechodes foient utiles; je ne puis mieux
faire, que deles foumettre aux meilleurs juges. Votre reputa-
tion, Monfieur, m’engage a vous les detailler, et a vous prier de
Jes examiner: votre fuffrage me flatterait infiniment, mais je
recevrai toujours avec reconnoiffance les reflections critiques que
ces merhodes pourront vous fuggerer. Les obfervations vous
feront connoitre fi par cette tnethode on peut parvenir a un
accord que Ton a fouhaite jufques ici fans I’avoir obtenu.

Vous favez, que les eclipfes du troifieme et du quatrieme fatel-
lite, faites par diflerens obfervateurs, different entr’elles de 3, 4,
5 minutes et quelquefois plus; et que celles du fecond different
merne affez fenfiblemenr. Dans Ufur I
dont j’ai fait hommage ala Societe roiale, je parlais dans la preface,
page xxxviii, de Tinegalite decouverte par Mr, de Foucby, etj’an-

nonfais,
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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 fubjedt, fince the year 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
firfl: caufe of the inequality. Since Mr. de Foucby’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
planet weakens that of the fatellite, and, for this
realon, the eclipfes, which happen too near the op-
pofition [of Jupiter to the Sun], are looked upon
as defedive. Befides, the light of Jupiter, as

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

non”ais, que la perfe&ion de cette theorie dependrait peut etre
de la quantite de cette inegalite, que Mr. de Fouchy n*a point
determinee ; il n’apu s’en occuper depuis 1732* H refulte de la
confideration du fegment du difque, qui n’eft pas eclipfe, quand le
fatellite difparait, que ce fegment varie en raifon [inverfe] des
quarres de la diftance de Jupiter au Soleil, ct de la diftance de
Jupiter a la Terre. Voila la premiere caufe d’inegalite. Depuis
Mr. de Fouchy, ons’eft apper$u que la lumieredu fatellite di-
minuoit encore en raifon de la proximite du difque de Jupiter ;
I’eclat de la planete efface celui du fatellite, c’eft pour cette raifon
que les eclipfes, qui arrivent trop pres de I’oppofition, font regar-
dees comme defe&ueufes. De plus, la hauteur de Jupiter fur
I’horifon contribue auffi a affoiblir fa lumiere, et celle de fes fa-

Vol.LXIII, Cc tellites;


http://rstl.royalsocietypublishing.org/

Downloaded from http://rstl.royalsocietypublishing.org/ on July 19, 2018

[ *«8 ]
different elevations above the horizon: when the planet
is low, more rays of light are loft, in theii paffage
through a thicker atmofphere; and whenever the
licrht is lefs, the fegment, which is not eclipfed
when the fatellite difappears, and which 1 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 oi this fegment.
Here then are four caufes 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 elevee, il fe perd plus de
rai'ons en traverfant une atmofphere plus epaifie ; or, toutes les
fois que la lumiere diminue, le fegment, qui n’eft pas eclipfe
qguand le fatellite difparait, ce fegment que j’appelle le fegment
infenfible, augmente, et il en refulte une autre inegalite dans le
moment des eclipfes; la force des lunettes, ou leur ouverture
qui, lors qu’eile eft plus ou moins grande, fournit plus ou moms
de lumiere, contribue encore a faire varier ce fegment. Voila
done quatre caufes d’inegalites, que je ramene a un meme principe,
et quant a mes recherches, void cedont il eft queftion. Quand ie
fateliite difparait, il y a certainement un fegment de fon difque
qui n’eft pas eclipfe. La grandeur de ce fegment varie en radon,
des quatre caufes que nous venons detablir. D oil il refulte,
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that if in one eclipfe the
fegment is A BD, and in
another A hi, when the
fatcllite difappears in the
fecond eclipfe, it will have
got lefs into the (hade, by
a part of its diamctci B ;
which part Bb, therefore,
muft be the vrlue of the

eclipfes. Now, if we call Ab, a, Ac, b, the
radius of the difc of the fatellite r,the femidiame-
ter of the fhadow taken from the tables R, and the
total duration of the eclipfe d, the time taken up in

going over BE, or the equation (*), will be -1 —— -,

which contains three unknown quantities, to wit,
the verfed fines a and b, of the two inviiible feg-
ments, and the femidiameter of the difc of the ia-

que fi pour une eclipfe ce fegment eft ABD, et que pour une
autre eclipfe il foit AbJ, dans cette feconde eclipfe, quand le
fatellite difparaitra, il fera moins entre dans lombre, d une
partie B Dde fon diametre, laquelle partie B~ eft la valeur de
I’eauation entre ces deux eclipfes. On trouve facilement que
ft I'on nomme kg AB, b, le raion du difque du fa-
tellite r, le demi diametre de Tombre tire des tables R, et la
duree entiere de I’eclipfe d ; le terns emploie a parcourir Bi, on

quation, fera~ ~ e+ Cette expreflion contient trois in-

connues, les finus verfes a et b des deux fegmens inviftbles, et
k demi diametre r du difgue du fatellite. Car vous favez,
Cca Monfteur,
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teiiite: for you know, Sir, that there is nothing to
be depended on, in all that has been done upon the
diameters of the fatellife™ by Caffini, Whifton, and
Maraldi. The following isthe way which | have taken,
to determine thefe unkijown quantities. | obferve,
firft of all, that two of them, aand are reducible
to one ; becaufe, as you will fee prefently, the two
figments are always in a known proportion [to the
whole difc of the fatellite, as well as to each other];
and configuently, the proportion of their verfed
lines, AbyAB, may be obtained, either by calculation,
or by a table made for the purpofe. In order to
difcover it, conlidering that when the fatellite dif-
appears, it is from the diminution of its light, |
""conceived, that one might contrive to imitate, at any
time, what happens in the eclipfes, by diminifhing
the light. 1 have an achromatic telefcope of five
feet length, and 24 lines aperture. | made fome
diaphragms of pafteboard, which | could apply on

the

Monfieur, tout ce qui a ete fait fur les diametres des fatellites
par Caffini, Whifton, et Mr. Maraldi, et vous favez qu’il n’y
a rien fur quoi on puifte compter. Voici comment je fuis par-
venu a les determiner. Je remarque d’abord que les deux in-
connues, ay by fe reduifent a une feule, parceque, comme vous
le verrez tout a l,heure>les deux fegmens font toujours dans uti
rapport connu, et confequemment par le calcul ou par une
table dreflee expres, on a le rapport de leurs finus verfes A
A B. Pour les connaitre, j’ai vu que quand le fatellite difparait,
c*eft par la diminution de fa lumiere, et j’ai penfe, qu’a tous les
momens on pouvait imiter, d’une maniere fadlice, ce qui ar-
rive dans les eclipfes, en diminuant la lumiere du fatellite,
J’ai une lunette achromatique de 5 pieds, qui porte 24 Tignes
d’ouvert’ire. J’ai taille des diaphragmes de carton, que je pouvais
appliquer
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the outfide of my objeft-glafs, the openings of which
leffened, by half-lines fucceflively, from twenty-four
lines down to three. In fine weather, | applied
thefe fuceffively to my objedt-glals, 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. IVly fuccefs™ in
this gave me great fatisfaction. 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 j and as, in the te-
lefcopes, the quantity of light is in the proportion of
the fquares of the apertures, | 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 ABD will be likewife a fix-

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

appliquer exterieurement fur mon objedlif, et dont les ouver-
tures diminuaient de demie ligne, depuis 24 bgnes jufqu a 3*
Par un beau terns* f ai place fucccffivement fur nion objectit
tous ces diaphragmes, et j’ai cherche, ft en paffant toujours des
plus grands aux plus petits* il n*y en aurait pas quelqu un, qui fit
difparaitre le fatellite ; et j’ai reufii avec une grande fatisfac-
tion. Un certain jour, par exemple, le troifieme fatellite difparut,
lorfque Fouverture fut reduite a trois lignes, et le premier, lorf—
que Fouverture fut reduite a fix feulement. Comme dans les
lunettes la lumiere eft dans le rapport du quarre des ouvertures,
j’en ai conclu que la 64nie partie de la lumiere du troifieme, et la
feizieme du premier etaient infenfibles: d’ou il refulte, que fi dans
le moment d’une eclipfe du premier fatelute la feizieme partie
de fa lumiere eft infenfible, le fegment invifible ABD fera auffi
la feizieme partie du difque, d’ou il eft aife de calculer ie finus
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compute the verfed fine A B. In thefe ftrft obfer-
vations, | took care to chute the time, when the fa-
tellite was at its greateft elongation ; for the infenfible
part increafes prod’giouily, and fometimes 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 coniequenceof the diftanceof
Jupiter from the oppofition to the Sun, and contrary
to it. As it is Icarce poffibie to eftimate the law of
the variations of this fegment, occafioned by the proxi-
mity of the difc of Jupiter, | judged, that they ought
to be determined by observation. Accordingly, | fol-
lowed the fatellite from the edge of the difc of Ju-
piter, to the fartheft limit of its eclipfes, that is,
with refpect to the ftrft, to the diftance of two femi-
diameters of Jupiter. Having thus feveral points
by obfervation, 1 got the reft by interpolation, and
made a table of the variations of the invifible feg-

ment,

verfe AB. J’avais eu foin dans ces premieres obfervations, de
choifir le terns oil le fatellite etait dans fes plus grandes di-
greflions. Car cette partie infenfible augmeme prodigieufe-
ment, et devient quelquefois le tiers du difque, lorfque le
fatellite eft fort pres du bord de Jupiter. Cette variation eft
contraire et beaucoup plus grande que celle qui a lieu en vertude
la diftance a I’oppofition. Comme on ne peut gueres eftimer la
loi que fuivent les variations de ce fegment, a raifon de fa proxi-
mitc du difque de Jupiter, j’ai juge qu’il falloit determiner ces
variations par obfervation, J’ai done fuivi le fatellite depuis le
bord du difque de Jupiter, jufqu’au terme le plus eloigne de fes
eclipfes, e’eft a dire, a I’egard du premier, jufgqu’environ a la
diftance de deux demi diametres de Jupiter. Ayant obtenu
ainfi  plufieurs points donnes par obfervation, j’ai eu les
autres par interpolation, et j’ai dreffe une table des variati-
Cions du fegment invifible, qui dependent de la diftance au bord
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ment, which depend upon the diftance from the
edo-eof Jup>ter; a fimilar table 1 lik'ewife, made for
each of the three firft fatellites; but have not yet
been able, to make fufficient observations on the
fourth. Thefe tables are contained in along paper of
mine, which will be publifhed in the volume of our
Academy for 1771 ; but, if you pleafe, | 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

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

= Know?:, by the author's tables, for any diltance of the fatellite
from the edge of Jupiter, at the particular epoch to wliich the tables
are adapted.

Itances

de Jupiter; j’ai drefle une pareille table pour chacun des trois
premiers fatellites ; je n’ai pu obferver encore, comme il faut, le
guatrieme. Sivousdefirez ces tables, Monfieur,je vouslesenvoyerai.
EUes font dans un long memoire, qui fera imprime parmi ceux de
I’Academie pour 1771. Ces fegmens etant une fois connus, il eft
clair, qu’outre les variations que ces fegmens fubiftent,envertudela
diftance du farellite au bord de Jupiter, ils varieront encore. i°. En
vertu de la diftance de Jupiter auSoleil, et de Jupiter a la Terre.
Il faudra done multiplier ces fegmens, connus pour une certaine

epoque, par nrfU”  en fuppofant que et g aient ete les di~
PPn ftances,

3
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fhnces of Jupiter from the Sun and from the Earth
refpe&ively, at the given epoch, and m and n 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 | have ob-
ferved, have all been reduced to the conftant height
of 150 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 observations, | have found to be very exadt,
and ufeful for the prefent purpofe. Now, as the
fegments are in the inverfe ratio of the numbers of
this table, putting gfor the number c
to the elevation of 150, and h tor the number cor-
refponding to any other elevation, the fegments muft

be multiplied by y. 3<ily, Thefe fegments will yet

be fubjefl to another variation depending on the
aperture of the telefcope. It is certain that a
larger2

fiances de Jupiter au Soleil et a la Terre, au moment de cette
epoque, et my, les diftances de Jupiter au Soleil et a la Ter
au moment pour lequel on voudra connaitre le fegment invifible.
2, En vertu de la hauteur de Jupiter fur I’horifon. Les feg-
mens, que j’ai obferves, ont ete tous reJuits a la hauteur conftante
de 150. Mr. Bouguer a donne, dans fon Optique, une table des
degres de la lumiere des planetes, a difterentes hauteurs fur
Thorifon ; je me fuis allure, par des obfervations, qu’elle eft tres
exa&e, ettres utile dans la recherche prefente. Les fegmens font
en raifon inverfe des nombres de cette table : foit done pour 150
ce nombre gt et pour une hauteur quelcongue foit ce nombre h>

il faudra multiplier les fegmens pari-. 3. En vertu de Touver-

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 parte
of the difk muft be fmaller; and it feems demon—
ftrable by theory, that, this infenfible part, or the
invifible fegments, muft be inverfely as the fq.uares m
of the apertures. | refolved, however, to allure
myfelf of this by experiment. For this purpofe, |
carried my. telefcope to Mr. Meffier’s obfervatory,,
who has one of Doliond’s telefcopes, of three feet
and a half length, ,and forty lines aperture. On the
20th of Auguft 1771, he faw the fecond *fatellite
difappear in. his 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 effe<ft.. Now, the infenfible part was
the dife, in Mr. Melfier’s inftrument, andv T*T iiv
mine, Thefe portions, therefore, in thefe telefcopes,
were in the inverfe proportion of the fquares of the
apertures®,

donnant plus de Inmiere, la partie infenfible du difque doit etre
plus petite, et il paraitdemontre, par la theorie, que, dans diffe-
rentes lunettes, cette partie iufenfible, ou les legmens invifibles -
doivent etre en raifon inverfe des quarres des ouvertures; mais
j’ai voulu m’en affurer par Texperience. Je me fuis tranfporte
chcZ'Mr. Meffier avec ma lunette; il en a une de Mr.Dollond,
de trois pieds et demi, qui porte 40 lignes d’ouverture, Le-
20 Aout 1771, il a vd difparaitre, dans fa lunette, le fecond fatel-
lite, par une ouverture de 3 lignes. . Le meme fatellite n’a dif-
p~ru, dans lamienne, que par une ouverture egalementde 3 lignesO ,
Mous avons repete la meme experience, en troquant d’inftru-
mens, et nous avons trouve jes memes refultats. Or, dans la ,
lunette de Mr. Mefligr, la portion Infenfible etait du
difque, et,dans la mienne ,» Ces portions* dans ces lunettes, M

etjaient done en raifon inyerfe des quarres des ouvertures, »
¥ol,.LXIlh , D<L.
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apertures. Confequently, in order to determine the
fegments for an aperture of any number of lines kt
the fegments of my table, which are all calculated
for an aperture of 24 lines, muft be multiplyed

by . Hence, to compute the invifible fegment

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

multiply this quantity by Xild R X K7 If two

different obfervations madepin the fame place, or ra-
ther two obfervations, made in different places by dif-
ferent obfervers, are to be compared, the invifible
fegment mud be determined, fuch as it was for each
obferver $ AB and A  the yerfed fines of thefe

fegments,

ainfi, mes fegmens ayant e e determines pour nne ouverture de
24ljgnes, fton veut les avoir, pour une lunette, dont I'ouverture

aura un nombre de lignes exprime par k, il faudra multiplier
r76 '
ccs fegmens par T Done, quand on voudra calculer le feg-

ment invifible, qui aura lieu pour le moment d’une certaine
eclipfe, au moien de la diftance aftuelle du fatellite au bord de
Jupiter, on chercbera, dans mes tables, le fegment invifible, qui

- rrPr .
y repond, et on le multipliera par __X — Si on veut
P b X"K

comparer enfemble deux obfervations differentes, ou plutot, ft on
yeut comparer deux obfervations faites en difterens lieux par deux
obfervateurs difterens, on determinera le fegment invilible, qui
a lieu pour chacun de ces obfervateurs: on calculera les ftnus
verfes Abet AB de ces deux fegmens, et dans I’expreffic
r —»n)
d
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fegments, muft be computed, and in the expreffion

r ; {2 the only remaining unknown quantity,

will be r.  The following is the method | have hit
upon for determining it. | confidered, that, by trying
different diaphragms fucceffively, 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 | have found this diaphragm: my
next flep is, to cover the objeCt-glafs of my tele-
fcope with a diaphragm fomewhat larger, which
fuffers me juft to perceive the fatellite, but fo weak
and fmall, that the leaf! further diminution of its light
muft render it invifible. 1 wait till it actual-
ly difappears 5 I write down this time, then take
away the diaphragm, and the number of ieconds,
which pafs betwixt this firft difappearance and

the

2R ( a—

q
la methode que j’ai imagiriee pour la determiner. J’ai penfe,
glie fi quelques minutes avant une immerfion, on elFaiait dif-
ferens diaphragmes, jufqu’a ce qu’on ait trouve celui, qui fait dit-
paraitre le fatellite, on aurair, pour ce moment, le rapport du feg-
ment invifible au difque entier du fatellite. Ce diaphragme
etaot connu, je couvre enfuite Pobjedtif de ma lunette d’un dia-
phragme un peu plus grand, qui me ladle appercevoir le (ateliite,
mais faible et tres petit, de maniere que ce fatellite ceffera d’etre
vifible des que fa lumiere fera tant foit peu diminuee. J ’attends

qu’il difparaifle, [etje fuis ainft ali moment ou  commence a

toucher/’ombre'] ( b)jemarque cet inftant, j’enleve le diapiuagipe,

et le nombre de fecondes ecoule, entre cette premiere difpariiion
Dd a et

on n’aura plus d’autre inconnue que Void
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mthe true immerfion, giving me a great part of

the diameter, | 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. |

found the diaphragm, which made the fatellite dif-

appear, to be of 12 lines. Then 1 fitted my glafs

with a diaphragm of 17 lines; | might have taken

one much fmaller: presently the fatellite difappears.

But removing the diaphragm, | fee the fatellite again,
very diftinftly, for 2'18"; after which,

merfion followed. Now, this is my calculation. The

aperture of the diaphragm, which made the fatellite

difappear, being 12 lines by obfervation, the invifible

fegment at the inftant of the eclipfe, mud have been

a quarter of the difc. Let

ABD be this quarter. |

mknow that, at the inftant

of the immerfion, the fa-

tellite had entered the (hade,

by the whole part EF of

its diameter. | fay then, if

on an aperture of 24 lines,

the part A BD is infenfible,

the infenfible part, on an

aper-

et la veritable immerfion, me donne la mefure d’une grande par-
tie du diametre, d’ou il eft aife de conclure le diametre entier.
Void un exemple de la methode. Le 26 Juin, 1771, a 9 h.
56' du foir, il y avait une immerfion du troifieme fatellite. J’ai
determine de I2lignes le diaphragme qui faifait difparaitre le
fatellite. J’ai garni ma lunette d’un diaphragme de 17 lignes
(je l'aurais pu prendre beaucoup moins ouvert) j’ai vu difparai-
tre le fatellite, j’ai ote le diaphragme, j’ai revu? tres diftindement,
le fatellite pendant 2' 18", apres quoi s’eft faite la veritable im-
Amerfion. Void le calcul, J’apprends, par I’obfervation du dia-

phragms
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aperture of 17 lines, will be larger than A B D, in
the proportion of the fquare of 24 to the fquare
of 17. Saying, then as I: 24* ;2 0, 25000
X comes out = 0,49827? or near half the difc re-
prefented by unity; thence | fee that, at the in-
ftant of the firft difappearance, the fateilite had
not gone in farther than K. Putting the radius
A C =i, theverfed fines AE, AK will be= 0,59602
and 0,99884; confequently, EK = 0,40282. Sub-

ftitute this value of E K, inftead of — inthe
expreffion and you will have2”
— 2" 18", and r = of time, will be the femi-

diameter of the fateilite, or, the whole diameter
will be 22" 34" [of the fatellite’s orbit, conlidered as a
circle, or, would be feen, under an angle of thisquantity,
from Jupiter’scentre]. In this obfervation, asl have al-

ready

phragme de 12 lignes, qu’au moment de I’eclipfe le fegment in-
vifible a du etre le quart du difque : foit A B D le quart du dif-
que; je fuis fur, gqu’au moment de Timmerfion, le fateilite etait
entre dans I'ombre, de toute la partie 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 17 lignes; et elle doit augmenter dans le rapport du
quarre de 17 au quarre de 24: faifant done comme 17%;
24* :: 0,25000 : xon trouve x = 0,49827, ou pres de la
moitie du difque, reprefente par l’'unite. Je vois done, qu’au
moment de la premiere difparition le fateilite n’etait entre encore
que jufqu’en K. Enfuppofant le raion AC = 1, on trouve les
iinus verfes AE, AK egaux a 0,59602, et 0,99884: par confe-
qguent, EK =0,40282. Si Ton fubftitue, pour a— cette

valeur de EK, dans la formule - — ~9on aura
27X 0,40282"~ , jg'/; d’oul’on tire r=5" 23" de terns, pour

le demi diametre du fatellite, ou 22' 34" de degres, pour le dia-
metre entier. Dans cette obfervation, comme je I’ai deja re-
marque,


http://rstl.royalsocietypublishing.org/

Downloaded from http://rstl.royalsocietypublishing.org/ on July 19, 2018

[ 200 J

ready faid, 1 ufed adiaphragm 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. | marked the inftant of this emerfion; then I
furnirtied 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 lhadow, | 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*

: 241 :: 0,08507 : X; X, or the fegmen
comes out = 0,76562, AE = 0,27994, AP
—1,43098, and EP = 1,15104. Therefore
zRrx 1,15104 2" prom this equation r comes

out, 5' 20v,and the whole diameter 2202", [in parts
of the circular orbit]. Thefe two conclulions agree
fo

marqae, j’avais emploie un diaphragme d’une trop grande ouver*
tare, pour la premiere difparition. Voici une feconde obfervation :
Le 1 Aout 1771, a 9b. 15, il y avait une emerfion du troi-
fieme. Je marquai I’mliant de cette emerfion, enfuite je garnis
ma lunette d’un diaphragme de 8 lignes: le fatellite difparut, et
il ne comment” a reparairre qu’aii bout de 6 24"; quelques mi-
nutes apres, etant tout g fait forti de I’ombre, je mefurai le dia-
phragme qui le faifait difparaitre, il le trouva de 7 lignes.
7 lignes donnent un fegment A B D de 0,08507. Faifant enfuite
8*: 24* :: 0,08507 : on trouve * ou le legmen:
ANM =0,76562 ; on trouve AErr:0,27994, APrr 1,43098,

et EPerl1,1<514 Ol1 a done la formule Xdl"l-]_’L’\

~z6' 247 : d’eu Ton tire r—$'20 et lediametre
de 'II' 22".Ces deux rciuluts s’accordent merveilleufement
6 bien.
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fo perfe&ly well with each other, that, if | am
not too fond of my own work, | may venture
to fay, the method, I have invented, may be car-
ried to great exa&n.efs, | hope you will have the
goodnefs to give me your opinion of it, which I have
the greateft refped: for, and will be very ufeful to
me, efpecially if you have leifure to repeat the ob?
fervations. | 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 fird fatellite I
have determined by three obfervations as follows;

- 1771, " re 8r° 'S as

An Immerfion Ljune 30, ,, , ; ., >f 1 1 45 1feen

Emerfion jAug. 1, gq 7 3 "0 59 46 | from
Emerfion .Sept. 2,. 7 1Jc 59 294

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

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

bien, et ft je ne m’abufe pas trop fur mon travail, il me femble,
que la methode, que je viens de vous expofer, eft fufceptible d’une
tres grande exa&itude. J’efpere qye vous voudrezbien m’en dire
votre fentimenr, dont jefais le plus grand cas, et qui me fera tres
utile, furtout ft vous avez le loifir de repecer ces obfervations.
Je prendrai la liberte d’ajouter, a la fin de cette lettre, quelques
reflexions fur la maniere de les faire. A i’egard du diametre du
premier, je l’ai determine par trois obfervations. L ’immerfiori
du 30 Juin 1771, m’a donne fon diametre de 7' 17" en terns,
cu de i° 1' 45" vii de Jupiter. Le premier Aout I’emerfion m’a
donne fon diafoetre de 7' 3" en terns, ou de 0° 59' 46"; enfin,
Temerfion du deux Septembre m’adonne fon diametre de en
ferns, ou de 0° 59' 29". Vous voi'ez, Monfieur, que cet ac-
cord eft encore tres fatisfaifant. = Mr. Meffier a bien voulu
prendre part a ces obfervations, il en a trouve I’ufaqei flacile.5
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felf obferved the diameter of the fecond fatellite, by
the emerfion of the 30th of Auguft5but it emerged at
fo fmall a diftance from the firft, that this circum-
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 nth 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 poflible, 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 lhadow?,
which will be afixed term for all the obfervations,

and-

Il a obferve lui meme le diametre da fecond, par Temerfion du ,
30 Aout, mais il fortit fi pres du premier, que cette circon-
fiance peut avoir nui a la bonte de Tobfervation ; ainfi le dia-
metre de ce fatellite a befoin d’etre confirme par de nouvelles ob-
fervations. Quoiqu il en foit, il refulte de fon obfervation, que
le diametre du fecond eft de 7' 2" en terns, ou de 29' 42" wvu
de Jupiter. Je l’avais trouve par une autre obfervation duv
ji Juillet, de 7' 2", precifement comme Mr. Meffier. Au
moi’en des tables, que j’ai donnees dans moa memoire, et dont
j’ai eu Fhonneur de vous parler, Monfieur, on pourra done
cakuler, pour toutes les obfervations faites jufqu’a prefent, le
fegment invifible, qui a eu lieu, et, au moien du diametre
connu reduire Tinftant de Ieclipfe, au moment ou le centre
s’eft trouve fur le bord de i’lombre, moment qui fera un terme
8xe pour toutes.les ©bfervatipns, et pour tous les obferva-
teurs3”
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and all the obfervers, who but feldom agree in the
obfervation of the fame eclipfe. | confefs, that the
tranfparency of the air is not always the lame, and
that a greater or lefs degree of tranfparency will
make the fegments fmaller or larger, and confe-
guently affedt the obfervation. The inequality of
fight may likewife occafion fome error; for, though
it might be pofiible, to fettle the general efFedt 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 | propofe, all thefe inconveniencies will be
remedied, in future obfervations, with little trouble.
Every obferver is to furnifh himfelf with feveral
diaphragms of pafteboard, gradually diminifhing by
half-lines, to be applied to the objcft-glafc 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 I’obfervation de
la meme eclipfe. Je conviens, que la tranfparence de Pair n’eft
pas toujours la meme, et que quelques degres de plus ou de
moins dans cette tranfparence rendent les fegmens moins ou plu#
grands, et confequemment affe&ent I’obfervation. L ’inegalite
des vues eft encore une autre fource d’erreurs; quand meme on
pourrait etablir I’eftet de la difference des vues des obfervateurs;
ces vues ne font pas conftantes, et, fans parler du changement, que
I’age amene avec lui, la vue peut n’avoir pas la meme force dans
tous les inftans, Voici la methode, que je propofe, pour remedier
a tous ces inconveniens, d’une maniere facile etcommode, aregard,
des obfervations futures. |l fufErait, que chaque obfervateur fit
des diaphragmes de carton, pour appliquer exterieurement a
fon obje&if, qui diminuaffent de demi ligne en demi ligne.
Quelques minutes avant une immerfion, ou apres une emerfion,

Vol, LXIII, Ee it
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intercepts from him the fight of the fateilite. Having
found this, and knowing likewife the diameter pf
the fatellite, he will reduce [by the procefs of cal-
culation already explained] the obferved inftant of
the eclipfe, to that of the paflage oL the' center;
which is the fame [as | 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-
reftriai longitudes. This method takes in every thing;
the difference of glafies, 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 hypothecs. 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, | fay, the real impreflion of

that

il determinerait, lequel de ces diaphragmes lui derobe la vue du
fatellite: enfuite, au moyen du diametre, il reduirait Pinftant de
Peclipfe obfervee, au moment du pafTage du centre, moment qui
eft le meme pour tous les obfervateurs de tous les pays du monde.
Vous voyez, Monfieur, quels avantages il refulterait de cet
accord, pour la theorie des fatellites, et pour la precifion des
longitudes terreftres. Cette methode renferme tout; la difference
des lunettes, celle des vues, le plus ou moins de tranfparence de
Patmofphere, Sic.C’eft en raifon de toutes ces caufes, que
trouve, par obfervation, le fegment plus ou moins grand. L ’avan-
tage principal de cette methode, qui n’exige qu’un calcul fort
fimple, eft, de n’etre foumife a aucune hipothefe. On mefure
immediatement la lumiere du fatellite, augmentee ou diminuee

par
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that light upon the eye, whatever be the a&ual
flate of the organ. Thefe, Sir, are the methods
and enquiries which | fubmit to your judgment, and
with that view, | have been very copious in my details.
I am highly ambitious of your approbation, and (hall
pay great attention to your remarks. | muft add,
that | 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 fmaller telefcope, provided only, that it be fuffi-
cicent to fee and diftinguifh the four fatellites; and
after the diaphragm is determined by this fmaller
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-
vilible fegments in different telefcopes, being inverfely

as

par toutes les caufes que nous avons indiquees, et on mefure
meme Pimpreflion de la lumiere fur Poeil, quel que foit |’etat
a&uel de cet organe.  Voila, Monfieur, les methodes et ies
recherches, que je foumets a vos lumieres; et je Pai fait avec
beaucoup de detail, afin de vous mettre dans le cas deles juger.
J’ambitionne extremement votre fuffrage, et je ferai ufage de
vos reflexions. J’ajouterai, que la determination du fegment
invifible, par le moyen du diaphragme, pourrait devenir incom-
mode, pour ceux qui fe fervent de grandes lunettes, dans les
eclipfes des fatellites j mais cette obfervation peut fe faire egale-
ment avec une petite lunette, pourvu qu’elle fafle bien voir
et diftinguer les quatre fatellites. Quand on aura determine
le diaphragme avec cette lunettte, on fera Pobfervation de
Peclipfe avec fon inftrument ordinaire. On peut tranfporter ces
mefures, tres aifement, d’un inftrument a Pautre, puifque les feg-

Ee mens
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as the fquares of the apertures. For reflectors, |
have a method of the fame kind with the former,
grounded, at leaft, upon the fame principles, by
which | can determine their power, and compare
them, both with each other, and with the refra&ing
telefcopes. | fhall conclude with fome hintsconcerning
the obfervation of the diaphragm, for determining
the invifible fegment. To repeat thefe obfervations
with judgement, it will be neceflary to recoiled
the intention of them; whichis, to meafurewhat
portion of the dife 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
t©

mens invifibles font, dans les differentes lunettes, en raifon in-
>erfe du quarre des ouvertures. Quant aux telefcopes de refle-
xion, j’ai une methode a pen pres du meme genre que celle-ci,
ft qui du moins eft fondee fur le meme principe, par laquelle je
puis determiner la force des telefcopes, et les comparer, tant
entr’eux, qu’avee les lunettes. Je finirai, Monfieur, par quel-
ques reflexions fur I’obfervation du diaphragme, qui determine le
fegment invifible. Pour bien repeter ces obfervations, il faut fe
rapeller I’efprit, dans lequel elles ont ete entreprifes, etdans le-
quel elles doivent toujours etre faites. C’eft de mefurer la quantity
de lumiere, la portion eclairee du difque, qui fubfifte encore au
moment ou le fatellite difparait, en s’eclipfant. Quand on di-
minue, par degres, l’ouverture de la lunette, il ne faut pas com-
mencer par ur.e trop petite ouverture: Tceil n’eft pas fait ala grande-
©hbfeurite qui en refulte; on ne verrait point le fatellite. Acha%ue

m
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to the great obfcurlty which follows, might not fee:
the fatellite at all. As the opening is gradually
contra&ed, 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, itis 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. | have always
made it a rule, to confider the debilitation of the light,
in this degree, as a&ual difparition, and it is necef-
fary, that obfervers fhould agree upon this point,, in
order that their different eftimations may be confidents
Thefefits, of momentary glimmering and extinction*,
are undoubtedly owing to the motion of the particles
of the atmofphere. In the cleared; weather, there are
always particles of vapour floating in it, in vad

abundance; according as thefe particles place them-
felves

fois qu’on diminue I’ouverture, on voit diminuer le fatellite r
guelquefois on croit ne le plus voir,fmais, apres y avoir fait at-
tention, on le revoit: il fautie juger difparu, quand on ne I’ap-
per™oit plus, apres avoir confidere, avec des yeux bien repofes,,
pendant une demie minute environ, la place qu’il occupe: car,
fion s’attachait a le confide-rer plus longtems, il pourrait arriver,,
gu’on le revit, par moment, paraitre, comme par eclairs, & difpa-
raitre auffitot. Jp I’ai toujours juge difparu, quand il aete reduit a*
cet etat d’affaibliflement; il eft elTentiel de convenir dececi, aim,
que les mefures fe rapportent. Ges variations font dues,, fans>

dome, au mouvement de I’atnaofphere, Il y atoujours, dans les,
moment
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felves in the direction 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-
tinguifhed. But, in the cafe | am now fpeaking
of, though the diminution of the aperture of the
glafs does indeed take away a great quantity of it,
yet this quantity is always relative to the a&ual Rate
of the atmofphere ( g : if that Rate changes, th
quantity becomes alternately fenfible or infenfible,
according as the light meets with more or lefs
obftru&ions, 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 terns eft le plus ferein, une infinite de vapeurs,
dont les particules nagent dans ratmofphere; felon que ces partir
cules s’accumulent fur la route du ra'ion de lumiere, ou qu’elles
s’en ecartent, elles otent ou rendent plus de lumiere ace fatellite,
qui, en confequence, fe cache ou fe laifle voir. C’eft ce qui n’ar-
rive point dans les eclipfes, ou une grande partie de la lumiere
eft reellement detruite. Ici l'ouverture diminuee de la lunette
en detruit reellement aufli une grande quantite, mais cette quan-
tite eft toujours relative a Petat a<ftuel de Patmofphere. Si I’etat
de Patmofphere change, cette quantite devient alternativement
fenfible ou infenfible, felon que les vapeurs lui oppofent plus ou
moins d’obftacles. Unechofe qu’il eft encore necefiaire de vous
faire obferver, Monfieur, c’eft, que Poperation du diaphragme,
qui determine le fegment invifible, doit etre faite et finie, avant que
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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 n for the third. The time of the
oblique ingrefs is (/) ~ for the two firft, and

2R
0 j/) — f°rthe third ; which, for this lad, may in

extreme cafes amount to about 27" or 28'. It is pro-
per to take57more; for the obfervations of the dia-
phragm will take up 2', even when ufe has rendered
them familiar, and the tables may be 1! or o 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 neceffary, to begin
29 or 30 before. It is effential, not to begin too
late, for fear of miffing the obfervation; it is like-
wife effiential, not to begin too foon, becaufe then the

fegment

le fatellite ait touche lombre. Ainfi le terns, que le diametre
met a entrer, doit done regler cette obfervation ; e’eft a dire 7'
pour les deux premiers, et 11' pour le troifieme ; mais ce tern*
eit celui de I’entree perpendiculaire, qui n’a lieu que lorfque

Jupiter eft dans les nceuds. L ’entree oblique eft 7' (AR) pour

les deux premiers, et (11') — pour le troifieme, ce qui peut
aller pour celui c. jufqu’a 27' ou 28'. Il faut encore prendre
5 de plus, pareeque meme etant exerce, il faut bien 2' pour

retard de 2 a 3. Aduellementun ff&?lttaglr% Pdeuvent %%reen

pour cette obfervation 16' avant une eclipfe du troifiLe, mais
Y a des terns, ou il faudroit s’y prendre 29' ou 30" avant. Il
6 eft
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fegment meafured would be too fmall, as the fatel«
lite is continually either approaching Jupiter, or re-
ceding From him. All this is haftily explained > out
thefe matters are fo familiar to you, that you can-
not but underftand me, and this letter is alieady
too long. | am afraid it will tire you; but I am
extremely defirous of having the exactnels 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 companion,
afcertained, by repeating the obfervation of the dia-
phragm in every ecliple. | cannot take a better way,
than to confuit the feveral aftronomers, who, like you,
befides being deeply Ikilled 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. | have com-

municated

eft eflentiel de ne s’y pas prendre trop tard, pour ne pas manquer
I’obfervation; il eft effentiel aufii de ne s’y pas, prendre trop tot,
parcequ’ alors on mefureraitun fegment trop petitj carle fatellite
s’approche ou s’eioigne continuellement de Jupiter. Tout ceci eft
explique en courant, comme vousvoyez, Monfieur, mais vous en
favez trop fur ces matieres, pour ne me pas entendre, et cette lettre
eft deja d’une exceffive longueur. J’ai bien peur, qu’elle ne vous
caufe deI’ennui; mais j "ai extremement a cceur, de conftater I’exa&i-
tude et I’utilite de ces deux methodes, celle de la mefure des dia-
metres, et celle de rendre toutes les obfervations comparables, en
repetant, a chaque eclipfe, I’obfervation du diaphragme. _Je ne
puis mieux faire que de confulter les aftronomes, qui etant
comme vous, Monfieur, profondement verfes dans la theorie,
font, en meme terns, les plus celebres obfervateurs. Si ceux
ci veulent bien adopter cette methode, c’eft le meilleur
moyen de la rendre generate: les autres I’adopteront aufli.

4 J
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municated it to Mr. Meffier, who proposes 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 impracticable with
the telefcope of 15 feet, which he ufes for the
cclipfes of the fatellites. .1 have written to him,
that he may obferve the eclipfe with his ufual tele-
fcope, and the diaphragm with the achromatic; fo
that 1 make do doubt he will ufe this method, as foon
as Jupiter (hall have come out of the rays of the Sun.
Thefe, Sir, are the things on which 1| with to
confult you, and have your advice. | fhall be

much

Je I'ai communiques a Mr. Mefficr, qui fe propofe d’en faire
ufage. Mr. Maraldi, qui, comme vous lavez, eft alle chez lui
a Perinaldo, dans le comtd de Nice, a eftaie Fobfervation du dia-
phragms, qui lui a reiiffi, avec une lunette achromatique de
3 pieds et demi; et il Fauroit deja emploiee, ii ce n’eft, que Fob-
fervation du diaphragtne n’eft pas practicable avec la lunette de
15 pieds, dont il fe fert pour les eclipfes des fatellites. Je lui
ai mande, comme je vous I’ai fait obferver plus haut, quil pou-
voit faire Fobfervation du diaphragme avec fa lunette achromati-
que, et celle de Feclipfe avec fa lunette ordinaire : ainft je ne
doute point, qu’il nefaffe ufage de cette methode, lorfque Jupiter
fe degagera des raions du foleil. Voila, Monlieur, 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 tres flatte, que vous la communiquiez a la Societe
Roiale, a laquelle je prefente I’Thnommage de mon profond refpeot.

Vol, LXIII. F f Pardon,
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much flattered by your communicating this letter
to the Royal Society, if you think it deferves at-

tention.
I have the honour to be, &c.

Bailly,

Of the Royal Academy of Science*
of Paris.

Pardon, Monfieur, de vous avoir detourne fi longtems. Per-
mettez moi de vous affurer du refpeft avec lequel je fuis,
Votre tres humble
Et tres obeiflant Serviteur,
Bailly,
De PAcademie des Sciences de Paris.

n o tes
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NOTES ON THE FOREGOING PAPER,

By the Rev. SAMUEL HORSLEY.

2R r ( a—

()

This formula is deduced from the following principles.

1ft. That the motion of the fatellite, in j*s 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 a and b denote the verfed fines of the arcs AD
(in the figure p. 189*) refpe&ively, the radius being unity. Let
R denote the half-time of the duration of an eclipfe, when Ju-
piter is in the node of the fatellite’s orbit, the time which
the femidiameter takes to enter the fhadow in fucb eclipfes;

d the whole duration of an eclipfe, happening when Jupiter is

2R
at any given diftance from the node. Then will _d . exprefs

the time, which the femidiameter of the fatellite will take to
enter the fhadow, in the eclipfe whofe duration is  (by 2d

d 2R —r : — And, being the_time that
d J d

the femidiameter takes to enter the fhadow, r 4 HHwill

be the time that the part B b takes to enter, by 3d.”
It is to be obferved, that, to compare two eclipfes by this
formula, it is neceffary, that the planet fhould have been at the
Ff2 fame
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fame diftance from the node of the fatellite’s orbit, at the com-
mencement of both. For comparing eclipfes otherwife circum-
ftanced, a more general formula may eafily be deduced from the
lame principles. If Adbe the infenfible fegment in
AD in another (vide frgure p. 189.), a the verfed fine of the arc
Ad, p of AD (the radius being unity), thf-whole duration

y :

of the firft eclipfe, ~ of the fecond, then —y X db is

what the author would call the equation, between the two,
arifing from the different magnitudes of the infenfible fegment,
©r the time, by which the interval b tween the ohferved ecliples,
differs from the interval between the real paffage of the center
in each etlipfe. This is a general formula, for all eclipfes of the
fame fatellite. If the planet’s diftance from the node hath been
the fame in both, then %— d, 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 practice. For, though the ufe of it
may fometimes be convenient, eclipfes of the fame fateliite ma

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 immerfion
or emerfion to the true ingrefs or egrets of the center.

(E} The words printed in the Italic chara&er are defignedly
omitted in the tranllation, 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-
tedlites, will by no means agree with the examples of that me-
thod immediately fubjoined. Thefe words imply, that the author
takes the inffant of the difparition of the fatellite, in the con-
tracted aperture of the diaphragm, for the moment of the con-
tact of the fateliite’s limb with the edge of the fhadow, and
makes that moment, fo determined, the bafis of his calculations
reafo'ning, as it fhould feern, thus. u 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 unlhaded dife,
will be intercepted. But that aperture is fo fmall, that the light
tranfmitted through it, from the whole unfhaded dife, is but juft
fufEcient to be fenfible; and muft, therefore, ccafe to be fo,
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when it is in the fmallefl degree diminifhed, i. e. when the very
fmalleft part imaginable of the difc is (haded. 1'herefore, 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 portion of the difc, that is infenfible on the whole
given aperture of his telefcope, he computes what larger portion
will be infenfible, on the Imaller given aperture of his diaphragm.
And then, by obferving the two difparitions, the earlier one in
the diaphragm, the other in the telefcope with the objeci-glaft
uncovered, the laft of which he calls the true immerfion, he
knows the time, in which agiven portion of the diameter enters
the fhadow, and, confequently, the lime, 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.

(f) The disadvantage 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 contracted
aperture. For the larger the aperture of the diaphragm is,
which is applied to the objeCFglafs, 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 paffes over the fhadow’s
edge, between the two difparitions.

(d) In eclipfes, when once the Satellite hath disappeared, or is
become vifible, the author Says, we are not to expeCt thofe fits of
glimmering and extinction, which he hath defcribed as taking
place, when we obferve the uneclipfed Satellite with very con-
tracted apertures.

The reafon is plainly this. In immerfions, a part of the difc
is (till indeed enlightened, when the fatellite difappears; and the
quantity of light, tranfmitted from this part to the observer’s
eye, muft be very different, in different {fates of the air’s trans-
parency j and confequently, the fatellite, after having disap-
peared, might become viilble again, by a fudden increafe of the
air’s tranfparency in the traCl of the fatellite’s light, provided,

* the
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the magnitude of the unfhaded part remained) at the inftant of
the incrcafed tranfpacency, what it was, when the fatellite firft
difappeared. Bur, as this is not the cafe, as the unftiaded part
is continually growing lefs, the fatellite cannot re-appear, un-
Ids the increafe of tranfparency be fuch, as to overbalance the
diminution of light made by the progrefs of the eclipfe. And
the motion into ‘the (hade is fo quick, that this can rarely, if
ever, happen. By the like reafoning, fits of extinaion are not
to be expected, when once the fatellite hath (hewn itfelf in an
emerfion.

The author of thefe remarks doth not imagine, that any
apology is neceflary for the liberty he hath taken. _He hath the
hrgheft opinion of the merit of Ivlr. Bailly s invention, and this
hath excited him, to contribute what he could, to obviate ob~
je&ions, and to prevent miftakes*

XXVI. A
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