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A Paper on Jupiter.

By Revp. J. MrrcrEnL, M.A., F.R.AS.

Iy my lecture on Jupiter in the Town Hall on the 12th
February 1914, I referred in some detail to .the work which
Mr. Raman and I were engaged in last year on the planet. To
night I fear I shall have to go over much of the same ground
again, though perhaps inslightly greater detail, but with the
advantage that there will be an opportunity for discussion
on the points raised at the end of the paper.

My observations began in May and continued well into No-
vember when the planet was too near the Sun for further work.
As the observations will be continued during the present year
as soon as the planet is in a favourable position, my report
to-night will be more or less & preliminary to further reports
which I hope to be able to send in future. Being a somewhat
inexperienced observer of Jupiter, at any rate with the teles-
cope, the 5" Cooke Refractor, I am now using, the early obser-
vations cannot have the same value as the later ones. To a
new ohserver I may say that it takes some days, probably
weeks, before one becomes familiar with the more or less
permanent markings of the planet, in other words with its
General Geography (to use an Earthly Expression), with the
rate of Revolution, and to know when to expect certain pro-
minent markings. When this experience is gained then the.
observations become valuable.

For the purpose of determining the exact revolution of
any spot or belt ending or beginning, my observation lack
value to some extent because their exact time of transit over
the Central meridian was not taken, though in November I
did take a few definite transits of the Great Red Spot and the
preceding end of the S. T. D. AllT did last year was to take:
two or three drawings each night and to note the exaoct
Standard time. In future whenever possible, I shall, in addi=~
tion to taking drawings, note the time when certain spots or
prominent features transit and then the rotation periods can be
worked out with the greatest acouracy specially if taken
over a long period of several weeks or months. However,
even as it is by taking two drawings, with the same
spot in the same position with reference to the Central meri-
dian, and over a period of two or three months it has been
possible to calculate the rotation periods of end spots with a
degree of accuracy quite surprising. Errors of time and position
become almost eliminated when taken over such periods and
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already it has been possible to work out the rotation period of
several spots to within one or two seconds.

Many of the spots, some black, some white, appear only
once. They are not present when next the same portion of the
planet presents itself. Some spots persist for days, even weeks
or months, though they may change in appearance and size
and even colour during that period. The general appearance
of the belts and zones are more permanent though these also
are subject to change. The most permanent object in the
planet is the Great Red Spot. This with periods of faintness
and brightness has maintained its size and general appearance
since 1878 when it was discovered and it is possible it was
visible many years previous to this date.

. It is impossible to refer to all the detail on the planet as seen.
with a good telescope from night to night. On an exception-
ally good night the detail is enormous and the markings are
8o delicate and elusive that it is impossible to reproduce them.
on paper and still more impossible to photograph them. Ju-
piter is essentially the planet of the amateur.

The best that photography can yet do is but feeble compared
with the wealth of detail a good telescope of 4” or even 3"
aperture reveals.

The following is a list of the most striking of the isolated
spots seen during the period under observation :—

Date, 8t, time. | Nature and number, Position. Genersl roxmarks.

17-8-13 | 10-45 0.M. | & black, rectangular | 8. Edge of N. B, B. | Second spot on oen
tral merkdlan.

11-80 p.M. | 8 black, rectangular Ditto 8econd n}yot in transit,
: P, end of secoud apot
1-80 AM,|8  Ditto Ditto e | in translt
: ¥, end of frst spot
. 1-80 oM. 12 - Ditto «- | 8. Bdge of &, B, B, . | _In transit.

P, end of third spot in
19-6-18 | 0-30 pX. | B black, rectangular . | 8. Edge of N. E. B. teansit, pe

21-6-18 | 9-80 ».M. | 2 black, rectangular S ngo of 'N E. B,

26-7-18 | 10-0 ».M, | 1 black thin N, I
28-7-18 | 10-15 .M, | 7 faint, black 8. Edgo of N. E, B.
1-8-18 9-0 p.M. | 1 white, round ‘Within N. E. B.

8-8-13 [10-45 P.M. | 2 fajnt, white round | Within N. B, B. ... | Juet passed C. Mar,
12-8-18 | 10-80 ».M. | 1 long, thin black Within N, B. B, ... {In transit.

22-8-18 | 8-80 p,X. | 1 large, white «+ | Within . Z, under F.| In traneit,
End of 8, T, D.
25-8-18 | 8-40 .M. | 1 white-circular ... | Within N. 8. B. ... | Just passed, 0. M.

8-9-18 | 9-15 P.X. | 1 black, rectangular | Under ¥, End of 8. 1.
B-p-13 | 10-15 2.1 | Same spot D. On Q. Morid,

£110-18 | 5-80 »ax. | 1 black, rectangular | 8. Hdgs of N. B, B. | Approaching 0. M.
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It will be noticed that nearly all these isolated black spots
occur in the N. E. B. The few isolated white spots noticed
were also seen in the same belt and these are about the only
definite markings seen in this region ; the more active dis-
turbances were all in the Sportion of the planet.

Great Bed Spot.—This was the most striking feature on
the planet. It is found on thered 8. E. B. Itis elliptical (or
somewhat pear-shaped to be more accurate, the pointed
portion being towards the direction of revolution) in shape
and of enormous dimensions, being some 24,000 miles long
from E. to W. and some 7,000 miles broad from N. to 8. It
bas been regularly observed since it was discovered by Prit-
chett of Glasgow Missions, U. S. A., in July 1878. In 1879
it attracted much attention and again it was brilliant in 1892.
It seems to have periods of brightness and faintness, but
whether there is any regularity in these periods or mot, has
not yet been determined. Last year, however, it was easily
geen in small telescopes and in my 5” was a striking object.

Its backward drift.—This is an undoubted fact. To ‘deter-
mine this we must compare it with some permanent spot or
feature. There is fortunately a permanent bright band in
the 8. E. B. known as the S, Tropical Disturbance. This band
does not entirely surround the planet and between the two
ends, the G. S. is situated. Now it is a fairly easy matter to
compare the position of the spot between these two ends.

I have 35 drawings in which this spot figures and from an
examination of these it is easy to see the spot has drifted back-
wards through any considerable distance. Take the two draw-
ings 19th June and 8th November. The p. end of the S. T. D.
is in the same position in both cases. In the former drawing,
however, the spot is only partly visible, while in the latter the
outline is eagily in the picture. But proof of the drift does not
depend on two drawings, all the drawings from the same
phenomenon.

Its Repulsive force~—Invariably I have noticed that imme-
diately round the spot there is a sort of white border (difficult
to sketch) and that the darkness of the belt shades off in the
neighbourhood. As far back as 1879 Barnard called attention
to this repulsive force in the E. M. He noticed that the belts
on the N. and 8. sides of the ellipse bulged out and there was
a sea of light almost completely round the spot. My drawings
confirm his observations.

Its atiractive force. The Black spot in the §. B. B,
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Spot slides.—This spot, black, long and rectangular in shape,
possesses great interest. On the 1st August it was near the
F. end of the S. T. D. Altogether I have 16 drawings of this
‘particular spot, and these prove without doubt that it tra-
velled backwards in the direction of the Red Spot in which it
was finally absorbed. It preserved its length until it was
almost in contact with the ellipse, then it gradually shortened,
became fainter and fainter, until it entirely disappeared. On
the 12th October the spot was close to the ellipse apparently
touching it. On the 17th October it had disappeared. Later
observations confirm this. From the lst August up to 30th
September when it was seen practically in contact with the
ellipse, it had drifted backward some 17,000 miles, or at the
rate of 300 miles a day. That it was attracted and not merely
drifted, appears to be shown by the fact that when it reached
the G. R. S., there it stuck, became fainter and fainter and at
last disappeared. It appears therefore certain that the lesser
black spot was entirely swallowed up by the greater.

Notch (1).—With reference to this notch seen on the S. edge
of the S. B. B. on the 17th July, 11-30 .M., and followed wuntil
1-30 a.M. the same night, Mr. Raman and I have tried to
identify it with the notoh or swelling to be described presently,
but we have failed. It was evidently a separate phenomenon.
Unfortunately the weather was bad in late May and early
June and further observations were impossible here. It would
be interesting to know if any other member obscrved Jupiter
at this time and under better conditions.

Swelling and Gap.—On the 23rd August I noticed a curious

swelling in the same narrow band as the notch previously
described. My observations may be summariged thus—

Poaltlon with rofor-
Date. St. time. Deseription. Remarks. ence to U,
Morldian.
28-8-18 | 11-85 .M. | Swelling ... | Bno. observer «» | Halt way botweon H,
Edge and C. M,
26-8-18 | 8-40 ».M. | Bwelling o | Sharp «+ | On C, Morld.
4-9.18 | 10-10 p.m. | Swelling - | Definitlon gopd, not | Approaching 0. M.
Very easy to see.
Dark shadow above.
B-D-18 | 6-85 p.M. | More like faint gap | Good Def, vy | Near 0, M.
9-p-18 | 10-0 p.M. | Gap Square Ends ... | Def. fair w. |00 O M,
123-18 | €-852M.| Gaponlyfalnt .. { = ... Approsching O, M,
24-0-18 | 6-40 P, | Gap falnt - | Reotangular v Do,
Det. not good.
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Date, 8t. time. Description, -Bamuku. Pwt::%ew&héfi -
Meridlan,

26.9-13 { 8.30 P.M. | Gap rect. in shape vmeee Approaching O, M,
18-10-18 | 7-20 .M. | Gap widening .. | Def. good Do.
18.10-13 | 6-5P.M. | Gap wider s« | Def. good Do.
21-10-18 | 5-30 P.M. [ Gap -oe | Det, good -« | Approaching W, Edge.
28-10-18 | 5-30 P.M. | Gep Widening slowly | Clear, Easy tosee ... | Approaching C. M.
25.10-18 | 7-0 PM. | Gap much wider ... | Fair def. w. | B.02C. M.
80-10-13 | 6-5 P.M. G% 3 ‘rgryzvsv;ge— Def, very good ... | Approachlng 0. M.

4+11.18 | 5-45 p.M. | Gap quite double 23-8! Def. good «»s | On O. Merid,

The gap is quite twice as wide as on 23rd August. It will
be well to remember this when we deal with the question of
the condition of Jupiter’s surface.

Notch (2)—Position on 8. edge of 8. E. B. immediately
preceding p. end of 8. T. D. :

Date. | St.time. Definition, Description, Position as regards
23-8-18 | 9-50 P.M., § Good Deep and narrow ... | Approaching C. M.
(very mear).
4.9-18 | 7-20 2.M. | Poor » | Not wivell seen. Same | Approaching O. M.
: positio
6-0-13 | 945 par. | Fair «s | Sharp «e | Just passed 0. M.
9918 | 9-9 P | Good «. ['Sharp, Slightly longer | On 0. M.
28-9-18 | 8-80 p.Mm, | Falr «. | Faint «o | Just passed O, M.
35-10-18 | 6-0 .M, | Fair .. |Faint.  Bomewhat | Approaching C. M.
drawn out.
20-10-18 6-5 P.M. | Good . |Long drawn out |Near W. Edge.
bollow.
£2-10-18 7-0 P.M. | Good . | Very long drawn out | Approaching C. M.
& shallow.
27-10-18 | 5-80 P.M. | Poor Very diﬂlcult to see. | Approaching O. M.
long shallow
hollow.
1-13-18 | 6-20 .. | Falr o |V ) { slight
Bollow. ©
8-11-18 | 6-15 p.M. | Falr »«s | Resembles 18t Now.
8-11-13 | 5-24 p.M. | Good Very&ct long hollowi

notch disappeared.

Bells ond Bands.—
As urule the balts are fairly straight and parallel to each other, but several times I have

noticed that the bard above ﬁlxgeh Red Spot orabove the B.T.D. swells or bulges out.
This fact has heen referred to ﬁ reviously.

8-8-18 The R. 8. caused the 8. B %h

25-8-13 The ¥. End of the 8. T. D. caused the game belt to bulge.

8-0-18 The same occurs 88 on 25-8-18.

1-11-8 Rasembles .8-18.

- " Agaln the fainter 8, temperats band sometimes bulges.

8-11-18 Here this Is very noticeable,
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I have not given much attention to the Belts and Zones N,
& S. of the S, E. and N. E. Belts as they are rather faint, but
on good nights Belts and Zones can be seen N. and 8. up to
75° latitude.

I have already referred to the fact that most of the isolated
black and white spots -are found in the N. E. Belt. I have
anothing more to say with reference to this Belt.

8. E. Belt—This is perbaps the most important Belt on
the planet. It is dull red in colour and when seen side by
side with the dazzlingly white Moon at a time of occultation it
is strikingly ruddy. It is in this region that the great spot
is situated and here also the S. T. D. oceurs.

‘On the E. of the G. R. 8. a bead like arrangement of small
white spots has been seen, eg., 25-8, 26-8, 4-9, 9-9, 23.9,
13-10. But perfect nights are necessary. Mr. Raman has

een more details herewith his 7” merz. than I have with my
rvefractor.

Further between the G. R. 8. and the p. end of the 8. T. D.
F-have invariably noticed a light band running up from the
lower E. end of the R. 8. to the 8. T. D. This light area is a
Teature of almost every drawing where the R. 8. comes in.
A ‘similer band though not so striking is seen between the F.
end of the S. T. D. and the Red spot.

The S. T. D. is on the whole wonderfully stable being long
and narrow with rounded meniscus-like ends resembling a
thick coluran of Mercury. The band is, however, not quite
stable. " On the 20th October I noticed & notoh in the N. side
of  the ‘p. ‘'end and this mnotoh persisted until October 30th
when it disappeared. Ocecasionally also I have noticed that
the N. edge is slightly jagged.

A tather striking feature of the 8. E. Belt, but only the
portion under the S. T. D, is that it is divided into two por-
tions throughout its whole length by a light narrow band.
This is a permanent division but not always easy to sce.

Widening of the 8. E. Belt.—

Up to 30th September the 8. E. B, and the Eg. Zone were
about equal in breadth, but after this a change set in ; the
S. E. B. gradually became wider until by the 20th October
the upper half of the bright E. Zone was entirely absorbed
into the 8. E. B. The portion of the E, Zone thus taken
in is not continuously black however, it is frequently seen
to break up into fong drawn out ellipses. These were & very
striking feature of the planet in the latter part of Qotober
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and early November. These ellipses are very common but-
they vary with every revolution of the planet.

Eq. Zone.—-'—This is a most active area for differential move-
ments are going on here right the planet. The most striking
feature is the fairly regular system of arches with their bases
pointing N. This arrangement can be seen at any position
of the planets in the course of its revolution. The pillars
of the arches are generally vertical, but they are often
tilted sometimes to the left and occasionally to the right.
Sometimes two arches coalesce into one large arch though the
middle base remains. At the lower part of each pillar is
invariably a black rectangular spot or base. These arches:
were & most striking feature from July to November. ‘

A Note on Mira Ceti.

By Miss M. C. FruINE.

It had long been my desire to see for myself Mira, the
* wonderiful,” but not till this year have I been able to do so.
Possibly this account of Mira (imperfect though it is) may
be of some interest. The opportunity of watching it night
after night was.an exceptionally good one as our verandah
faces West and gives an unbroken view to the horizon.

It was about the 1gt or 2nd of February that I first diseern-
%Ia very dim Star in the place where Mira should appear.
oughout the month I observed it slowly brightening till by
the end of the month it was comparable in brightness to v
and s Ceti,—about the 4th magnitude.

From March 14th.I kept a detailed account till the  time
when last visible on March 26th. T

I had already watched it without intermission each- night .
but hitherto had no thought it could possibly be of use till.
suggested to me by a friend. :

From that time I noted each night’s appearance (or non-
appearance) thus :—

March 14th. & 15th ... Obseured by clouds.:
, 16tk ... As bright as « Ceti.
(3rd magnitude,)
» A7th ... Clouds again.
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