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[ ~t9 ] 

~KXXVIII. On t,Se Difappearance of Saturn's Rin~ in gh,~ 
Year I8o 3. .By Profeffor J. E. BODr% 

T H E  plane of Saturn's ring, as is well kuown, during 
the whole of his revolution of thirty years round the fun, re- 
tains its parallel ifin, and interfe&s the plane of the ecliptic 

• ' ~T O" I 0  in 17 degrees of Plfces and of Vireo at an an~le of 3x~ . 
The necegary eonfequenee, therefore, is, that the northera 
fide of the ring is illuminated for fifteen years by the oblique 
rays of the fun, and then the fouthern for the fame period. 
It mutt alfo happen, that in the above places the plane of the 
ring. pages twice through the fun. in. each. revolution, at which 
time the edge of the ring only is ~llummated. But the edge 
or thicknefsof the ring being too finall to admit of its being 
feen from the earth on account of the great dif{anee of'Sa- 
turn, the ring becomes invifible. For fifteen years the earth 
and the fun are on the fame fide of the ring, which is the illu- 
minated fide, and therefore the ring during that period is 
always vifible; but a little before, and at that period when 
the plane of the ring pages through the fun, or when Sa- 
turn s heliocentric place is in 17 ° of ~ or of n~ in the afeend= 
ing or defcending nodes of the ring, the earth and the fun 
may firft be on one fide and then on the other fide of the 
riu ~ In the firft care, as long as its plane does not pals 

g *  . . . .  

through the fun ~t w~ll be wfible from the earth ; but m the 
other care it will be invifible. The earth, therefore, can then 
pals feveral times through the plane of the ring, at which 
time the ring will appear like a right liue, or be entire.ly in- 
vifible ; the confequence of which is, that the ring will be 
alternately vifible and invifible. 

This alternation of difappearing and reappearing wiI1 be 
exhibited by the ring in the year 18o 3. The fun, having 
illuminated the fouth fide of the ring finee O&ober 1789) 
will pals through the plane of it in the month of June i8o3) 
and will illuminate the northern fide, When Saturn paflies 
heliocentrically the afcm~ding node of his ring ; and in the 
mean time the plane of (he ring will pals three times through 
the earth, which will be firf{ on the fide illuminated by the 
tim, and then on the oppofite or darkened fide ; in eonfe= 
quenee of which the ring fecn from the earth will be twice 
vifible and invifible in the courl~ of a few months. 

There ph,'enomena wilt be better comprehended by infpe&= 
ing the annexed figure, which fuppofes the obferver to be 

From his A.[tronom~b ~'ahr Buc,~ for x ~o~. 
placed 
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~ o  D~appearance of'Saturn's R2n~ bz the ]rear I8o 3. 

placed in Saturn. This figure, then, exhibits the exa& in- 
clination of the plane of the ring to tile ecliptic ; the appu- 
rent motion of the earth and the fun, as feen from Saturn, 
together with the time of the paffage of there planets through 
the afeending node of his ring. (See Plate V. fig. 2.) 

AB is the ecliptic feen from Saturn in the fign of Pifces, 
and divided into degrees. The afcending node of Saturn's 
ring feen from thence is placed in 17 ° 61, in which point the 
plane of the ring interfe&s the ecliptic at an angle of 3~ ° ~o'. 
The eye is then in that plane. Thus the ring appears as a 
~raight line; nn is the north fide, and zz  the fouth fide of 
It. The dotted line CD is the f01ar orbit feen from Saturn ; 
and the fun's place is marked in it on the firfi day of each 
month, from November 18o2 to O&ober 18o 3. There places 
of the fun are dire&Iv oppofite to the heliocentric places of 
Saturn : the longitud(thus differs fix figns, and the northern 
latitude of Saturn feen from thence changes into the fauthern 
of the fun. In this manner, the f.un in November, Decem- 
ber, January, and to the month of June, illuminates the fouth 
fide of the ring ; but always in a fainter manner, the nearer 
he comes to the plane of it. On the 15th of June he pallas 
through the plane in e. The ring at that time is illuminated 
on the edge, and can be feen only by powerful telefcopes as 
a fl0e luminous line. 

The longitude of the point e, reduced to the ecliptic, fall~ 
i n f ,  or 2:o ~ 4z / of Pifces. The fun, then, about the middle 
of June begins to illuminate the northern fide of the ring ; 
in July, -Angu11, September, OcCtober, &c. he recedes more 
and more from the plane of rhe ring, and the illumination of 
it then becomes ttron~rer. 

The elliptical hne as the earth's orbit as feen from Saturn, 
according to its dire& and retrograde motior~ from the 11t of 
November 18o~ to the tft of O&ober a8o3, and its place is 
1harked on the fir11 of each month. Its longitude is fix fic~ns 
]efs or more than the geocentrm longitude of Saturn; and 
the nc~rthern latitude of Saturn is changed into the fouthern 
of the earth. 

Now, as the figure clearly fhows, the earth in November 
and December I8OZ is r@refented on the fouth fide, or 
turned towards the fun, and theretbre on the illuminated 
fide of the ring. Bat afterwards the,earth approaches more 
and more to the plane of the ring; and, as the ring receives 
the folar rays in a more and more oblique manner, the ring 
~mt only becomes fiarrower but even decreafcs in light. Og 
the IStfi of December, as may be fcen by this fiuall figure, 
~.l~e earth enters the plane of the ring~ and patJ'e~ to the 

northera 
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Di/7@pearance of Saturn's Ring in the Year I8o 3. ~ l t  

northern fide of it, which is turned from tile run. The ring 
then, for the firt~ time, becomes to us invifible: but thi, 
invifibilhy is not of long continuance; for, as may be feert 
by the figure, the earth on the it[ of January,. by its Satur~- 
niocentrie apparent retrograde motionl paffes a fee ond time 
through the plane of the ring, and goes to the fouth- 
ern or ilhmfinated fide, and the ring then begins to appear 
again as a ftraight line. In Pebruary, March, and April, 
the earth recedes more and more from the plane, and the 
ring becomes broader and more perceptible. But the full 
during there months approaches nearer to the plane of the 
ring, .and by there means it is illuminated in a more oblique 
dire&ion. "In the month of May the earth is at its greatett 
diftanee from the plane of the ring, while the fun approache~ 
it more and more till the middle of June, when he paffe* 
through the plane in e, and the ring for the fecond time be- 
comes totally invifible to the earth, which is then on its dark 
fide. From this period, during the month of July and till 
Auguft, the ring will remain in this fcate. About the I8th 
of Auguf~ the earth will pals, for the third time, through the 
plane of the finn, as it will then be oa the northern, which 
is now the illurnitJated fid.e of the ring: it will again appear 
as a t~raight line, and be vifible when viewed through good 
telefcopes : it will increafe in light and breadth in September 
and O&ober in proportion as the earth and the fun recede 
from the plane. 

Between the ~ ft of November t8o~ and the Ift of O&ober 
803 the ring of Saturn twice difappcars and twice reappears. 

At the fir{~: di{appearance on the ~3th of December 18o2, 
Saturn in the morning will be in the eat~ern part of the hea- 
vens; and the firit reappearance will be about the 7th of 
January I8o 3 ; Saturn in the night-tirnc being on the fame 
fide of the heavens. 

At the fecond difappearance in the middle of June, Saturn 
in the night will be in the we~t, and, as he lets half an hour 
aftermid'ifight, the phenomenon may be obferved. But at 
the fecond and laI~ difappearance in Augu[~, Saturn ~xill be 
after the fun, and therefi~re the phge!tomenon cannc~t be fcen. 
In the month of OcCtober, when Saturn emerges fl'om the 
fun's rays, he mav be feen before thn-rife in the ealta and 
the ring then will'be very vifible. 

In regard to the above calculation of the times af the dif- 
appearance and reappearance of Saturn's rin~, the accuracy 
of them, and the correfpondence of them xv~h the ph~nu- 
meua, muff: depend on the accuracy of the tabh's and the 
t, heory hitherto adopted in regard to the po{iti~m of the ri~g. 

The 
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~ On the Difappeavanee of tbe Ring of Saturn. 
The fiate of  the atmofphere alfo, and the different power of' 
the telefcopes~md of the eyes of the obfervers, may oceafion 
rome variation. The difappearance and reappearance of the 
ring, which a~;e occafioned by the earth pairing through it~ 
plane, can be better and more conveniently obferved than 
thofe which take place in eonfequenee of the paffage of the~ 
fun through that plane, beeaufe the earth, on account of its 
quicker motion, paffes fooner through the plane of the ring 
than the fun. 

As the fix firR fatdlites of Jupiter move in the fame plane 
with the ring, when the ring difappears, or becomes like a 
luminous line, there fatellites muft appear on both tides of Sa- 
turn in a right tine, and can then be more readily difcm'ered 
and diftinguifhed from fixed Rars. 

XXXIX.  On the D~fappearance of tbe Ring of Saturn. By 
VhN BE~CK CALKOEN:) _Proft~or of .,4jtronomy at L~-  

T H E  plane ot" Saturn's ring, according to afironomical 
obfervations, has always a dire&ion parallel to itfdf, fo 
~hat it interfe&s the ecliptic in 17 ° 18 / of ~A and ~ ,  at an 
angle o f J i ~  -°, and the orbit, of Saturn at ~o ° 42 j of ~ and 
N .  Now~ if Saturn as feen from the fun be in longitude 
ao ° 42t of ~ ,  the plane .°f the ring will pats. throu, gh. the 
centre of the fun ; by whmh the edge of the ring being diu- 
minated, while the northern and [outhcrn furface receive no 
light, it muff become invifibl% and can be [ten only by the 
molt powerful te]efcopcs as a fine lmninous fine. On the 
15th of June next Saturn will be in this fituation ; and as this 

lanet employs about thirty years in its revolution round the 
n, this phenomenon takes place only once in 15 years. 

Other phenomena, however, in confequenee of which thc 
ring before the I5th of June will alternately dihppcar and 
reappear~ are con ne&ed with this flate of  the planet. There 
phaenomena arife from the different potitions of the earth, 
which in the couffe of its revolution is at one time above 
and at another below the plane of the ring; fo that from 
the Ift of November a8o~ to O&ober I8o 3 the ring will 
be twice inviflble and twice vifible; firt~ the fouthern and 
then the northern, then the fouthern and afterwards the 
northern furface will be alternately feen from the earth 
within the courfe of ten months. For determining and cal- 
Cutting there ph~enomena with more accuracy, Lainbert in- 

"~ From dl~emeene Ko*~ en Let~e~.Bocle, No. I3, for I~o3. 
vented 
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