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IV. Observations of a quintuple Belt on the Planet Saturn. By
William Herschel, LL.D. F. R. S.

Read December 19, 1793.

Every analogy that can be traced in the appearance of the
‘planets, seems to throw some additional light on what we
know of them already. In some of my former papers I have
established the spheroidical form of the planet Saturn, and
pointed out the motion of a spot on its disk. From the first
of these may be inferred a considerable rotation on its axis;
while the latter goes a step farther, and shews that it has such
a motion. My late observations seem to hint to us, that the
period in which it revolves is, probably, not of a long dura-
tion.

They are as follows :

Nov. 11, 1793. g" g5', 7-feet reflector, power 28%.

Close to the ring of Saturn, where it passes across the body
of the planet, is the shadow of the ring; very narrow, and
black. See Tab. VI. fig. 1. ‘

Immediately south of the shadow is a bright, uniform, and
broad belt.

Close to this bright belt is a broad, darker belt; which is
divided by two narrow, white streaks ; so that by this means,
it becomes to be five belts; namely, three dark, and two
bright ones; the colour of the dark belt is yellowish.
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The space from the quintuple belt towards the south pole of
the planet which is in view, is of a pale, whitish colour ; less
bright than the white equatorial belt, and much less so than
the ring.

The globular form of Saturn' is very visible, so that it has
by no means the appearance of a flat disk.

Nov. 13, g* go’. The quintuple belt on Saturn is as it was
Nov. 11. Isaw it three hours ago, and several times since,
‘without any visible change.

Nov. 19, gt 14/. The southern belt of Saturn is still divided
into five. The evening is not clear enough to observe changes
in it, if there were any.

Nov. 22, ! go’.  The quintuple belt on Saturn remains still
the same ; power 28%. ,

With 430, I see the same very distinctly, but the small di-
visions have hardly light enough when so much magnified.

I viewed the same belt with four different object specula.
One of them shewed the divisions uncommonly well.

Dec. g, ot g5'. 7-feet reflector ; power 287. The quintuple
belt upon Saturn remains as it was Nov. 2a.

I tried several double and plano-concave eye-glasses, but
found them all defective in figure except one, and that being
of one inch focal length, the power was too low to expect see-
ing these belts well with it. ,

The smallness of the field of view, with astronomical objects
is not so disagreeable as it is generally supposed to be; for
the eye may have a motion before the lens, and by that means
a small luminous object, when all the rest of the field is dark,
and while the telescope remains in the same situation, may be
seen for aslong a time, passing through the field of a concave:
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eye-glass, as it can in a convex one; whereas with the latter, it
is well known that such a motion of the eye can be of no use,

oh g6'. 2o-feet reflector ; power 157, goo, 480. I see the’
quintuple belt very well.

We know that the planet Jupiter has many belts. Some re-
markable instances of their being very numerous are recorded
in my journal, one of which is accompanied with a figure. The
observations are as follows :

May 28, 1780. Jupiter’s belts are curved ; and there are a
multitude of them all over the body of the planet. See fig. 2.

Jan. 18, 179o. 1 viewed Jupiter with the go-feet reflector.
There were two very dark, broad belts, divided by an equa-
‘torial zone or space, the colour of which was of a yeilow cast.
Next to the dark belts, on each side, towards the poles, were
bright and dark small belts, alternately placed, and continued
almost up to the poles, both ways.

In taking out fig. 2. from my journal, I perceive one so very
unlike it just before, that I am induced to give it here, though
rather foreign to my present purpose. It contains, however,
an observation which it will not be amiss to record.

April 6, 1780. I had a fine view of Jupiter, and saw, as soon
as I looked into the telescope, without having any previous
notice of it, the shadow of the gd satellite, and the satellite it-
self, upon the lower part of the disk. See fig. 3. The shadow
was so black and well defined, that I attempted to measure it,
and found its diameter by the micrometer 1”,562.

This measure of the shadow should be checked by the fol-
lowing observation.

March 15, 1792. 11* 54/. With the 20-feet reflector, and a
power of 8oo, I estimate the apparent diameter of the largest
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of Jupiter’s satellites to be less than one-fourth of the diameter
of the GrorciaN planet, which I have just been viewing.
With 1200, it seems also to be less, in the same proportion.
With 2400, I can plainly perceive the disk of the satellite.
With 4800, the apparent diameter of the largest of the satel-
lites is less than one-quarter of that of the Grorcian planet.

~ The analogy alluded to in the first paragraph of this paper,
refers to the numerous parallel belts which we have noticed,
in the above given observations, on the disks of Jupiter and
Saturn.

That belts are immediately connected with the rotation of
the planets will hardly be denied, when those of Jupiter are so
well known always to lie in the direction of its equatorial
motion. Since, then, it appears that the belts of Saturn are
very numerous, like those of Jupiter, and are also placed in the
direction of the longest diameter of the planet, it may not be
without some reason that we infer the period of the rotation
of the former to be short, like that of the latter.

The planet Mars, in all my observations, never presented
itself with any parallel belts, nor do we observe such phano-
mena on the disk of Venus. The first is known to have a ro-
tation much slower than Jupiter ; * and the latter, according
to the accounts of CassiNi and BiANcHINI, is certainly not
one that moves quickly upon its axis.

However, I do not mean to enter into the strength of an
argument for a quick rotation of Saturn, that may be drawn
from the condition of its belts. The circumstance of a quin-

* See Phil. Trans. Vol, LXXI. PartI. page 134.
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tuple belt, is adduced here with no.other view; than merely
to point out an analogy in the condition of ‘the two largest
planets of our system; and from thence to infer, that every
conclusion on the atmosphere and rotation of the one, drawn
from the appearance of its belts, will equally apply to the
other.

Slough, near Windsor, WM. HERSCHEL
Dec. 14, 1793






