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XVIL On the proper Motion of the Sun and Solar Syftem 5 with

an Account of feveral Changes that have happened among the
Joxed Stars fince the Time of Mr. Flamftead. By William
Herfchel, Efg. F. R. S.

Read March 6, 1483.

HE new lights that modern obfervations have thrown
upon feveral interefting parts of aftronomy begin to

lead us now to a fubjet that cannot but claim the ferious atten-
tion of every one who withes to -cultivate this noble {cience.
That feveral of the fixed ftars have a proper motion is now
already fo well confirmed, that it will admit of no further
doubt. From the time this was firft fufpefted by Dr. HALLEY
we have had continued obfervations that fhew Ar&urus, Sirius,
Vor, LXXIIL L1 Aldebaran,
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248 Mr. HERSCHEL on the proper Moation
Aldebaran, uocyon, Caﬁm‘, R{gel Altalr ~and many more,
to be a&ually in motion 5 and conﬁdeung the fhortnefs of the
time we have had obfervatxons accurate enough for the purpofe,
we may rather wonder that we have already been able to find
the motions of {o many, than that we have not difc.vered the
like alterations in all the reft.  Befides, we are well prepared
to find numbers of them apparently at reft, as, on account of
their immenfe diftance, a change of place cannot be expected to
become vifible to us till after many ages of carcful attention
and clofe obfervation, though every one of them thould have a
motion of the fame importance with Ar&urus. This confide-
ration alone would lead us ftrongly to fufpe@, that there is not,
in finémnefs of {peaking, one fixed ftar in the heavens; but
many other reafons, which I fhall prefently adduce, will ren-
dzr this {o obvious, that there can hardly remain a doubt of
the geveral motion of all the flarry {yftems, and confequently
of the folar one among the reft.

I might begin with principles drawn from the theory of
attra&ion, which evidently oppofe every idea of abfolute reft
in any onc of the ftars, when ouce it is known that {fome of
them are in motion: for the change that muft arife by fuch
motion, ‘in the value of a power which aéts inverfely as the
fqu'ues of the diftances, muft be felt in all the vughbourmg
ftars; ‘and if - thefe be influenced by the motion of the former,
they will again affet thofe that are next to them, and fo on till |

all aré in motion. Now as we know {feveral ftars, in divers
parts of: the heavens, do aCually change their place, it will
follow, that the motion of our folar fyftem is not a mere hy-
pothefis ; and what will give additional weight to this confide=
ration is, ‘that we’ have the greateft reafon to fuppofe moft of
thofe very frars, which have been obferved teo move, to be

fuch
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fuch as are neateft to us; and, therefore, their influence on
our {ituation would alone prove a powerful argument in favour
of ‘the proper motion of the fun, had it aually been origi-
nally at reft. But I thall wave every view of this fubject
which is not chiefly derived from experience.

To begin with my own, I will give a fhort but general ac-
count of the moft firiking changes 1 have found to have hap-
pened in the heavens fince vramsTeaD’s time. I have now
almoft finithed my third review. The firft was made with a
Newtonian telefcope, fomething lefs than 7 feet focal length,
a power of 222, and an aperture of 4% inches. It extended
only to the ftars of the firfl; fecond, third, and fourth mag-
nitudes. Of my {econd review I have already given fome ac-
count *: it was made with an inftrument much fuperior to
the former, of 85,2 inches focus, 6,2 inches aperture, and
power 224, It extended to all the ftars in HARRIS's maps,
and the telefcopic ones near them, as far as the cighth magni-
tude. The catalogue of double ftars, which I have had the
honour of communicating to the Royal Society, and the dif=
covery of the Georgium Sidus, were the refult of that review.
My third review was with the fame inftrument and aperture,
but with a very diftin& power of 460, which I had already
experienced to be much fuperior to 227, in detefting exceflively
fmall flars, and fuch as are very clofe to large ones. At
the fame time I had ready at hand fmaller powers to;be
ufed occafionally after any particularity had been obferved
with the higher powers, in order to fee the different ef-
fefts of the feveral degrees of magnifying fuch ob-
je@s. I had alfo 18 hwhel magnifiers, which gave e a
gradual variety of powers from 460 to upw11ds of 6000,
in order to purfue pntlcular objeéts to the full exteint’ of

4 Phil, Tranf, vol. LXX. LYXI, LXXIL
I.12 my
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250 Mr. HERSCHEL on the proper Motion
my telefcope, whenever a favourable interval of remarka-
bly fine weather prefented me with a proper opportunity
for making ufe of them. This review extended to all the
ftars in FLaMsTEAD’s catalogue, together with every {mall
{tar about them, as far as the tenth, cleventh, or twelfth mag-
nitudes, and occafionally much farther, to .the amount of a
great many thoufands of ftars. 'To thew the pradticability of
what 1 have here advanced, it may be proper to mention, that
the convenient apparatus of my telefcope is fuch, that 1 have
many a night, in the courfe of cleven or twelve hours of ob-
fervation, carefully and fingly examined not lefs than 400 ce-
leftial obje&s, befides taking meafures of angles and pofitions
of fome of them with proper micrometers, and fometimes
viewing a particular ftar for half an hour together, with all
the various powers of my telefcope. The particularities I at-
tended to i this laft review were, 1. The exiftence of the ftar
itfelf, fuch as it is given in the Britith catalogue. 2. To ob-
terve well whether 1t was double or fingle, well defined or
hazy. 3. To view and mark down its particular colour, when-
ever the altitude and fituation of the ftar would permit it to be
done with certainty. 4. To examine all the {fmall ftars i the
neighbourhood, as far at leaft as the twelfth magnitude, and
note the fame particulars concerning them, except the colours,
which would have taken up too much time in committing to
paper, and be of no very material ufe. The refult of thefe
obfervations I thall colle&t under a few general heads in the
tollowing articles.
I.

Stars that are loft, or have undérgone fome capital change,
fince FLAMSTEAD'S time. _

In the Britith catalogue we find two remarkable ftars of the
fourth maguitude in the conflellation of Hercules, viz. the

Soth
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8oth and 81ft. They are no more to be feen. I looked for
them in O&ober, 1781, but could not find them; and have
fince frequently examined that part of the heavens with no
better fuccefs, though the fmall ftars x, z, y, of the fixth
magnitude, not far from the place where the former thould be,
appear very plamly in a fine evening. On referring to my pre-
ceding review in Auguft, 1780, I find, that I then alfo examined
the left foot of Hercules, and had thefe ftars been there at that
time I muft have {een them ; for not only . of the fourth mag-
nitude, but y of the fixth, is in the hft of ftars examined;
and the place of the 8oth and 81t is very near direétly be-
tween them. ‘

In the northern claw of Cancer FLAMsTEAD has placed three
ftars of the fixth magnitude; they are the 53d, 55th, and 56th
of his catalogue. The latter of them is vanifhed. Its place
and magnitude are fo well pointed out by the other two ftars,
that there can remain no doubt of this remarkable change. We
find a very {mall telefcopic ftar near the place where the 56th
thould be: this may poflibly be the remains of that vanifhing
ftar ; but that may be afcertained by thofe aftronemical gentle-
men, who, having fixed inftruments, can determine the place of
this fmall ftar, and compare it with the g6th of Cancer, when
it will appear how far their places agree. I miffed it firft in
February, 1782, and have fince looked often for it in vain.

The 19th Perfei, a ftar of the 6th magnitude, is either loft,
or fo confiderably removed from its place in FLAMSTEAD'S
time, that it is no longer to be known.". What gives occafion
for a fufpicion of its having been removed i, that we find no
ftar of the fixth magnitude in the place where this thould be ;
whereas, about a degree following that fituation, there is one
of that, or the fifth magnitude, mot taken notice of by FLAM-

3 STEAD,



357 Mr. HERSCHEL on the proper Motion
‘sTEAD, who could not overlook {o confiderable a ftar if it had
been there in his time ; becaufe, being not far from the parallel
of 7-and v, both which he has given us, it muft have pafied the
field of view of his telefcope whenevel he obferved them.

‘The ro8th Pifcium, a ftar of the fixth magnitude, near the
‘head of Aries is Joft. The ro7th and rogth, both marked as
fmaller ftars in FLAMSTEAD's catalogue, -and near the place of
the 108th, are eafily difcovered.

T'wo {tars of the fixth magnitude, the 73d and 74th Cancri,
n the fouthern claw, are either both loft, or at leaft have un-
dergone fuch a remarkable change of magnitude, and one of
‘them of place, that it is hardly poffible to know them any longer.
The alteration muft evidently appear when we compare them to
the 81ft and 82d Cancri; the former of which, ‘though only
marked of the 4th magnitude, far outfhines the brighteft of
thofe which may be fuppofed to be the'two ftars in queition.

The 8th Hydreis loft. Thereis a ftar juft by, which1 take
‘to be the 31t Monocerotis. = If this thould be the 8th Hydrz,
and a {fmall ftar near the latter fhould agree with the place of
th 31t Monocerotis, then the magnitudes will be quite con-
trary to what FLAMSTEAD makes them. There muft, at all
events, have been a very remarkable change.

The 26th Cancri is loft.  Near this ftar is placed the 22d of
‘the fame conftellation, and, as their diftance 1s not much more
than -a quarter of a degree, it requires fixed inftruments to
determine ‘which of the two 1s the ftar wmting‘ from the
magnitude, ‘however, I {furmife, that the remaining ftar is the
22d rather than‘the 26th.

The 62d Orionis is loft ; and a ftar near the 54th and 51t is
not taken notice of by rrLamsTEAD. Perhaps the 62d has
changed places if this thould be the cafe, it muft have a very
confiderable motion.

The
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The 71ft Herculis, a ftar of the sth magnitude, is loft.
‘The 7oth and 71ft are {o near each other by ¥LAMSTEADS
catalogue, that it cannot be determined without fixed inftru-
ments, which is the ftar wanting. There is a fmall telefcopic
ftar, within about 30 minutes north following, in a direGion
towards g Liyre ; if that thould be the 71, it is wonderfully
changed both in place and fize. The goth ftar in Mr. MaYER’s
colle@tion of double ftars * feems to be the 7oth Herculis of -
rLAMSTEAD. Now, asthat {tar is perfetly fingle in my tele-
fcope, with every power I have tried upon it, we may furmife
that one of the ftars which is now vanifhed was ftill vifible in .
the year 1778, when Mr. MAYER obferved it, ‘though then
already diminifhed from the sth to the 8th magnitude,

The 34th Comae Berenices is loft: FLAaMsTEAD has marked
it as a flar of the 5th magnitude..

The 19th of the fame conftellation is alfo lof}, or moved
and changed in magnitude. .

The goth and 41ft Draconis have undergone fo great an
alteration of place that we cannot poflibly miftake it; for in
FLAMSTEAD’s time they were above three minutes afunder,
whereas now their diftance is much lefs than half a minute,
A more particular account of thefe two ftars will be given in
a fecond colleétion of more than 400 new double ftars, obferved
i my third review, which I hope foon to have the honour of
prefenting to the Royal Society.

There feems to be an alteration in the place of the 65th,
64th, 54th, and g57th Crionis; but without fixed inftruments
I cannot afcertain in which of the ftars it i1s.  Their fituation
in the heaven does not agree with that which is delineated in
FLAMSTEAD’s Atlas Ceeleftis, for thefe two pair of ftars are

% De novis in Ceelo fidereo phenomenis,
2 much
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much nearer now than they fhould be, according to that
account.

IT.

Stars that have changed their magnitude fince rLAMSTEAD'S
tune.

e Draconis is fo much lefs than @, which is fet down as a
{maller {tar in FLAMSTEAD'’s catalogue, that the change of
magnitude cannot be doubted.

B Ceti marked of the 3d, and « Ceti of the 2d, are evidently
the reverfe, B8 being by much the larger ftar. I have men-
tioned this circumiftance in my obfervations on the periodical
ftar in Collo Ceti*, and it {feems now as if the difference be-
tween the magnitudes of thefe two ftars was ftill increafing.

 Serpentis 1s not near fo large as 4, and yet we find FLAM-
sTEAD has placed them in the fame clafs : however, we cannot
intirely confide in the marks of the magnitudes when two ftars
are placed in the fame clafs, fince every order admits of a
confiderable variety ; but when the marks contradi& experience
1o far as to defcribe one ftar, forinftance, of the third, and ano-
ther of the 4th magnitude, when obfervation thews the latter
to be of the 3d and the former of the 4th, I think we can
hardly doubt but that there muft have been a change.

» Cygni 1s a brighter ftar than yx, though marked by rLAM-
sTEAD of a lefs magnitude.

The 2d Urfee minoris is marked of the 6th magnitude, but
is certainly intitled to the sth.

7 Bootis is much larger than .

s Delphini 1s much larger than .

£ Trianguli is much larger than a.

¥ Aquile is much larger than @.

# Phil, Tran{, vol, LXX, numb. xxi,
# Sagittariy
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o Sagittarii is larger than 4, ¢, and ¢, though marked of an
inferior magnitude,

& Canis majoris is larger than 3, and yet is marked to be lefs.

» Serpentis 1s fo much larger than {, that they certainly
fhould not have been put in the {fame order of magnitude.

x Serpentari is larger than ¢ and e, though marked to be
of a lefs magnitude than either.

B Equulet is {o much lefs than « that it could hardly deferve
to be put in the fame clafs. |

d Delphini 1s larger than ¢, though placed in an inferior
order.

e Bootis s {o much larger than { that it fhould not be put
into the fame order.

d Sagitte is larger than « and £, though placed in a lewer
order of magnitude. |

o Urfee majoris is lefs than either ¢, Z, or », though it is
marked of a fuperior order of magnitude. Befides, it 1s evi-
dently vifible, that & cannot be intitled to more than the 4th
magnitude, or at moft to between the 4th and 3d: on the
contrary, e, { and #, fhould be of the 2d, or at leaft between
the 2d and 3d; all which is very different from FLAMSTEAD’s
account of thofe remarhable {tars.

e Urfee majoris is lefs than any ftar marked of the fame
magnitude, and cannot have the leaft pretenfion to be called a
ftar of between the 1ft and 2d, as rnAMsTEAD has marked it,
and as I make no doubt it was in his time.

The 11t and 2d Hydra arc noted by FLAMSTEAD as being
of the 4th magnitude, whercas they now arc only of the 8¢h
or gth. It is remarkable, that the zoth Monocerotis, whicly
is fituated between them, has retained the order affigued to it

Vor. LLXXIII. M m by
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by FLamsTEAD, and being of the 6th ferves to point out the
change of the other two in a very evident manner.

v Lyre is much larger than £.

The change in the magnitudes of the 31{t and 34th Dra-
conis is very ftriking, thefe two ftars being juft the contrary of
what they are marked in rLAMsTEAD’s catalogue. The 31fk
from the ;th isincreafed to the 4th; and the 34th, from being
a ftar between the 4th and s5th, is reduced to one of the 6th,
if not 7th magnitude.

The 44th Cancri is much too {mall for the 6th magnitude.
As ¢ and others are marked of the 6th, this, on being com-
pared to them, can be intitled to no more than the 8th or gth
order.

The g6th Tauri is {mall enough to be of the 8th magnitude,
though marked as one of the 6th.

The 62d Arietis is of the sth magnitude, though only
marked of the 6th.

The magnitudes of the sx2th and 14th Lyncis are juft the
reverfe in the heavens to what FLamMsTEAD has marked them.
This denotes a double change of a ftar from the 5th to the
7th, and from the 7th to the sth magnitude.

The 38th Perfci, marked of the 6th magnitude, is increafed
{0 as to be equal to § and = of the 4th., Alfo, 8 is lefs than
+ contrary to FLAMSTEAD.

The 8th Monocerotis is lefs than the 76th Orionis, though
the former fhould be of the 4th, and the latter only of the
6th magnitudé.

The 23d Geminorum, though marked of the sth, is lefs
than the 214 of between the 6th and 7th magnitude.

The
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The 26th Orionis is much too {mall for the magnitude of
which it is marked to be, or rather is loft; for I can hardly
take any one of the remaining teleftopic ftars for it.
¢ Leonis in FLAMSTEAD's time was of the 4th ; but is now
lefs than a ftar of the sth magnitude.

1I.

Stars newly come to be vifible.

Near Lacerta’s tail-end is a ftar of between the 4th and sth
magnitude, not mentioned in FLAMSTEAD’s catalogue, though
the 1t Lacerts, not far from that place, is recorded. It is {o
eafly to be feen with the naked eye, and in a fpot whete but
few ftars of that magnitude are near, that we can hardly ac-
count for its being omitted if it had been vifible to rLam-
STEAD. Its colour is pale red.

The ftar of the sth magnitude following » Perfei, fuppofe'd
to be v removed, is moft likely new, unlefs future obfervations
were to favour the {fuppofed motion of this ftar. It is among
the double ftars of my 4th clafs, {o that it will be eafy to
detet its proper motioft

A very confiderable ftar, not marked by rLAMsTEAD, will
be found near the head of Cepheus. lIts right afcenfion in
time, is about 2’ 19" preceding rLAMsTEAD’s 10th Cephei,
and it is about 2° 26’ 3” more fouth than the fame ftar. It is
of a very fine deep garnet colour, fuch as the periodical ftar o
Ceti was formerly, and a moft beautiful object, efpecially if we
look for fome time at a white ftar before we turn our telefcope
toit, fuch as « Cephei, which is near at hand.

A confiderable ftar in a dire€tion from the 68th Geminoruni
towards the 61t is not to be found in FLAMsTEAD, its colour
is red,

Mma A flar
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A ftar of a confiderable magnitude preceding the 1ft Equu-
lei is not contained in FLAMsTEAD’s catalogue. Tt is a double
ttar of the firlt clafs, the 61{t of my fecond colletion, where
meafures of it will be found.

A confiderable ftar following the tft Sextantis, and another
following the 7th, are not inferted.

Between BCancri and ¢ Hydra is a very confiderable ftar not
marked by ¥r.amsTEAD, though its {ituation is very remarkable.
As the conftellation of Cancer contains {o rich a colleGtion of
very fmall fars, it is to be wondered how a ftar of fuch confe-
quence could be omitted, if it had been vifible in FLAMSTEAD’S
time.

Nearly 1} degree north following & Herculis, almoft in the
direction of 3 and v, is a ftar of the sth, or between the
4th and sth magnitude, very vifible to the naked eye. We
can hardly think rLAMsTEAD could have overlooked it, had it
been there in his time. ' |

‘About 3 degrees fouth preceding v Bootis, a confiderable
{tar not in FLAMSTEADS catalogue of the 6th magnitude ; and -
fouth preceding A, another, almoft as large.

Here we ought to obferve, that it is not eafy to prove a ftar
to be newly come; for though it fhould not be contained in
any catalogue whatfoever, yet the argument for its former
non-appearance, which is taken from its not having been ob-
{crved, is only fo far to be regarded as it can be made probable,
or almoft certain, that a ftar would have been obferved had it
been vifible. For thefe reafons I will lay no particular ftrefs on
the new appearance of the above ftars ; they are, however, {uch
as do well deferve to have their places fettled, while I fhall
leave 1t to others to determine how far they may think them to

be new vafitors to thofe {tarry regions that fall within the reach
of our fight,
To
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To return to the principal fubje of this paper, which is
the proper motion of the fun and folar fyftem: does it not
{eem very natural, that fo many changes among the ftars,—
fnany increafing their miagnitude, while numbers feem gra-
dually to vanith;—{feveral of them ftrongly fuifpected to be
new-comers, while we are fure that others are loft out of our
{ight ;— the diftance of many actually changing, while many
more are {ufpeéted to have a confiderable motion :—1T fay, does
it not feem natural that thefe obfervations thould caufe a ftrong
fufpicion that moft probably every ftar in the heaven is more or
lefs in motion ? And though we have no reafon to think, that
the difappearance of fome ftars, or new appearance of others,
nor indeed the frequent changes in the magnitudes of {o many
of them are owing to their change of diftance from us by pro-
per motions, which could not occafion thefe phenomena with-
out being inconceivably quick ; yet we may well {uppofe, that
motion is fome way or other concerned in producing thefe
effe@s. A {low motion, for inftance, in an orbit round fome
large opaque body, where the ftar, which is loft or diminifhed
in magnitude, might undergo occafional occultations, would
account for fome of thofe changes, while others might per-
haps be owing to the periodical return of large {pots on that
fide of the furface which 1s alternately turned towards us by.a
rotatory motion of the ftar. The idea alfo of a body much
flattened by a quick rotation, and having a motion fimilar to
the moon’s orbit by a change of the place of its nodes, whereby
more of the luminous {urface would one time be expofed tous
than another, tends to the fame end; for we cannot help
thinking with Mr. pE ra ranpe (Mem. 1776), that
the fame force which gave fuch rotations, would probably
alo
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alfo occafion motions of a different kind by a tranflation of the
center ¥,  Now, if the proper motion of the ftars in general
be once admitted, who can refufe to allow that our fun, with
all its planets and comets, that is, the folar {yftem, is no lefs
liable to fuch a general agitation as we find to obtain among all
the reft of the celeftial bodies .

Admitting this for granted, the greateft difficulty will be
how to difcern the proper motion of the fun between {fo many
other (and varioufly compounded) motions of the ftars. ‘This
is an arduous tafk indeed, which we muft not hope to fee ac-
complithed in a little time § but we are not to be difcouraged
from the attempt. Let us, at all events, endeavour to lay a
good foundation for thofe who are to come after us. I fhall
therefore now point out the method of detelting the direftion
and quantity of the fuppofed proper motion of the fun by a few
geometrical deductions, and at the {ame time thew by an appli-
cation of them to fome known falts, that we have already
fome reafons to guefs which way the folar {yftem is probably
tending its courfe.

Suppofe the fun to be at S, fig. 1.5 the fixed ftars to be dif-
perfed in all poffible diretions and diftances afound at s, s, s, s,
&c. Now, fetting afide the proper motioh of the ftars; let us
firft confider what will be the confequence of a proper motion
in the fun; and let it move in a dire&ion from A towards B.

¥ Relating to the motion of the fixed ftars, the Aftronomer Royal has an
-expreflion in the fecortd page of the explariation and ufe of the tables publifhed in
his Aftronomical Obfetvations; which feems to favour this idea, where he mens
tions the ¢ peculiar but fmall motions, which many, 1F KoT ALL OF TuEM,
‘¢ have among themfelves, which lave been called their proper motions, the caufes
s¢ and laws of which are hid for the prefent in almoft equal obfcurity.”
4 See Mr, MicHELL’s note; Phil, Tranf, vol. LVIL p. 252.
4 _ Suppofe
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Suppofe it now arrived at C. Here, by a mere fpe@ion of
the figure, it will be evident, that the ftars s, s, 5, which were
before feen at a, a, a, will now, by the motion of the fun from
S to C, appear to have gone in a contrary diretion, and bé
feen at b, 4, &5 thatis to fay, every ftar will appear more or
lefs to have receded from the point B, in the order of the let-
ters ab, ab, ab. 'The converfe of this propofition is equally
true ; for if the ftars thould all appear to have had a retrograde
motion, with refpet to the point B, it is plain, on a fuppofi-
tion of their being at reft, the fun muft have a dire& motion
towards the point B, to occafion all thefe appearances. From a
due confideration of what has been faid, we may draw the
following inferences.

1. The greateft or total fyftematical parallax of the fixed
ftars, fig. 2. will fall upon thofe that are in the line DE, at
reftangles to the diretion AB of the fun’s motion.

2. The partial fyftematical parallax of every other ftar,
5, 5, 5, not in the line DE, will be to the total parallax as the
fine of the angle BSa, being the ftars diftance from that point-
towards which the fun moves, to radius.

3. The parallax of ftars at different diftances will be in-
verfely as thofe diftances; that is, one half at double: the dif-
tance, one third at three times, and fo on; for the {fubtenfe SC
remaining the fame, and the paralla&tic angle being very.
{mall, we may admit the angle SsC, to be inverfely as the fide
S5, which 1s the ftars diftance.

4. Every ftar at reft, to a fyftem in.motion, will appear-to
move in a dire®ion contrary to that in:which thevfy_ﬁem is
moving.

Corollary. Hence it follows, that if the folar fyﬂem be car--
ried towards any ftar fituated in the ecliptic : every ftar, whofe

angulay
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angular diftance in antecedentia (reckoned upon the ecliptic
from the ftar towards which the fyftem moves) is lefs than
180 degrees, will decreafe i longitude, And that, on the
contrary, every ftar, whofe diftance from the fame ftar
(reckoned upon the ecliptic but iz confequentia) is lefs than 180
~degrees, will increafe in longitude, in both cafes without alte-
ration of latitude,

From thefe principles it would be ealy to draw general
theorems for every poflible diretion of the motion of the folar
fyflem, by which we might find what alteration of longitude
or latitude would take place in any given ftar; but it will be
time enough for thofe inveftigations when we fhall have more
immediate occafion for them. What we are now chiefly to
endeavour at is, the fpeedy method of obtaining fufficient falts
to proceed upon. |

The immentfe regions of the fixed ftars may be confidered as
an infinitely expanded globe, having the folar fyftem for its
center. With this idea 1t will occur to us, that no method
can be {o proper for finding out the direftion of the motion of
the fun as to divide our obfervations on the {yftematical paral-
lax of the fixed ftars into three principal zones. Thefe, for
the convenience of fixed inftruments, may be affumed fo as to
let them pafs around the equator and the equinoctial and fol-
ftitial colures, every one being at rectangles to the other two,
according to the three dimenfions of folids. And fince no ob-
fervations can be fo conveniently made to afcertain {mall rela-
tive proper motions among the fixed ftars as thofe on double
ftars, I have continued my refearches in that line with great
application, and can now furnifh out thefe three zones, with a
very complete fet of double ftars for fuch obfervations. We

Lave the greateft reafon to hope for {fuccefs in this attempt ; for,
if
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if T am not miftaken, thore will be found a fecular {yflematical
p{xrallax of fome confiderable value; nay, poflibly, fo thort a
fpace of time as ten years may fuffice to bring ws acquainted
with many hitherto unknown celeftial motions.

The equatorial zone, extending 1o degrees on each fide of
the equator, will contain about 150 fiars which Thave found to
be double, vz,

Pifcium 38, gr1. 77, 86, north of r10. 113.

Cetx fouth of r3, foll. 25- 26. 37. north of 37. foll. 54.

. 66.

Eudam 32. near 48. 62. 6g.

Tauri near 10. 45. foll. 66. 88,

Orionis foll. 1. near 1o, foll. 10, 19. pre. 20. 20. 23. near

26. 28. near 28. pre. 29. near 30. between 3o and 33.
32. 33. 34. foll. 34. pre. 36. 39. 41. near 42. 44. ano~
ther 44. pre. 46. north of 46. foll. 47. 48. 50. 52. pre.
58. 58. 59.

Monocerotis 8. 11. near 11, In naribus, Sub genam Inter

pedes. near 12. foll. 13. pre. 25. foll. 25. 29. 31. nen31
Canis minoris near 10, foll, 10. 14.
Cancri 17.
Hydrz pre. 4. pre. 4. foll. 4. 15. 17. pre. 22. 22. foll.
22. 27. 30. 31. .

Leonis 3. foll. 3. pre. 43. fouth of 43 §7. foll. 63. 74.
pre. 75. 83. 84.

Virginis 4. 17. 25. 29. pre. 44. 44. 51, 51. 84. pre. 93.
93

Libra 17. near 31.

Serpentis 5§8. 59. 63.

Serpentarii near 11, §3. 61. 67. fouth of 67. 70.

Vor. LXXIIIL. N n Aquila
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Aquile 2. near 6. near 6. pre. 7 and 8. 15. 24. pre. 30
near 35. near 35. 49. §3. near §4. §7. near 63. 64. near
65. near 63.

Delphiai 1.

Aquarii 4. 4. 22 24. §7. 55, {outh of 72.

Equulei 1. pre. 1. fouth of 2. fouth of 6. 7.

Pegafi 3. near 3. 8. near 18.

Pifcium near 7. 8. fouth of ro. 33.

Ceti {outh of 4.

The zone of the equinottial colure, extending ro degrees of
a great circle on each fide, will contain, as far as it is vifible iny
our hemifphere, about 70 double ftars, wiz.

Ceti foll. 4. near 13.

Aquarit 107.

Pifcium gr. 38. 35. 6.

Andromedae 2r. Supra caput, 29. pre. 23. near 27. near

16. near 17,
Caffiope pre. 25. prec: 25. 8. 24. 18. 6. 9. fouth of 11.
§5. 34+ 31. 4. 3+ 2. near 33. 35. 36. near 3. 44. 47.

Cephei 1. foll. 32. foll. 32. foll. 31.

Urfe minoris 1. 18.

Draconis 40 and'41. between 1o and 11, near 77..

Urfe majoris 79. between 50 and 38. foll. 42. 65. 57. near

58. fouth of 69.

Canum venaticorum 12. 2.

Comz Berenices 24. from 36to. 26, 2. 12.

T.conis g5. 9o. 93. pre. 95.

Virginis 29. pre. 44. between 4 and 6. 17, 25. 27. fouth

of 12. 4.
Corvi 7.
Crateris 17, foll. 21,

"The
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The zone of the folftitial colure, of the fame extent, will
include about 120 double ftars, wviz.

Canis majoris north of 13. 17. foll. 5. foll 2. foll. 5.

~ Monocerotis 11. 8. 12. near 11. In naribus, foll. 15. Inter
pedes. Sub genam.

Leporis 13.

Orionis 48. near 42. 41. 44. 44. 0. foll. 72. 8. In fufte.
59. pre. 7o and 76. pre. 8. pre. 69.

Geminorum 43. 38. pre. 1. between 13and 18, 21. 15. north
of 19. 12. near 34. 2%. 37. near 24. near 24. fouth of
18, foll. r3 and 18.

Tauri north of r23.

Auriga 29. 13. 37. 34. 32. fouth of 34. 56. near 59.
pre. §8. pre. Nebulam. 4r1.

Lyncis 12. In naribus. 5. 13. In pefore. 19.

Camelopardali. In aure.

Urfee minoris 1. near 18. near 12.

Draconis 39. 63. 19. 21. 56. 31. 47. 24 and 25. 6g. 45
near 31. 40 and 41. 48. mear 23. near 7.

Cephei 1. 8.

Herculis 75. 95. over 85.mear 87. 100. 86. near 94.
near 103.

Lyre 4. 5. 6. 10. 3. 8. 11. near 3. near 6 and 7. foll.
5. foll. 10. pre. 10, pre. 14 and 15.

Serpentarii 70. 54, 61. 53.67. near 67. north of 72, north
of 72. ﬁ

Serpentis 59. 63. 58,

Aquilee near 7 and 8. 2. near 6. near 6.

Sagittarii 13. 38.

It will not be amifs to add a zone of the ecliptic, which will

vontain, among others, a great many double ftars that may
Nnaz undergo
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undergo occultations by the moon or planets. This is of the
{ame extent, and includes about 120 double ftars.
Arietis north of 3. 5. pre. 8. north of 6. pre. 17. 30. 42.
pre. 54. foll. 62. pre. 63. foll. 63. foll. 63. foll. 63.
Tauri near 4. 7. pre. 8. foll. 11. 30. 52. 39. 62. 68. foll,
68. pre. 74. 87. 94. 103. north of 103. 105. 111, foll.
112. 114, foll. 117, 118, north of 123. .
Orionis 68. pre, 69. pre. 70 and %6.
Aurige 14. 26. pre, Ncouhm.
Geminorum pre. 1. 4. 12. foll. 13 and 8. 15 18. 21.
pre. 24. near 24. near 24. 27. 37. 38. 54. foll. 55, pre.
61. 63. vorth of 63. 66. 78, foll. #8. foll. 81.

Caneri 1116, foll. 16, 22, 23. 24. 30. 48. 54. pre. 744
w foll. 1

Leonis 2. 3. foll. 3. 6. 7. 14. 25. 32. 41. fouth of 43.
re. 43. foll. 44 57. foll. 63. 74. pre. 75. 83. 84.

Virginis 4. foll. 4. pre. 4. 17. 25, 44. 51,

“Hydra‘e 54 .

Libree pre. 12, 18, 24. 31. 51,

Scorpii 8. 14.

Serpentarii 5. 38. 30.

Sagittarii 13. 38. foll. 43. 64. near 63.

Capricominorth of 1. 5. 7. 9. I1. I2. near 2g. 29. 3g.

.Aquariiu . foll. 43+ 51. 55. 57. 70. 71. 72. QL. 94.

Pifctum near 7. fouth of 8. 35. 38. 51. =7 86. I10. 113,

Ceti foll. 4. near 13. 26. 54.

An account of each of thefe double ftars, not already in my
firft catalogue, will be contained in the fecond colleion. It
temains now only for me to make an application of this theory
to {fome of the falts we are already acquainted with, relating to
the proper motion of the ftars,  And firft let me obferve, that

the
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the rules of philofophizing direét us to vefer all phenomena to
as few and fimple principles as are fufficient to explain them.
Thus, for inftance, we fee the ftars and planets rife and fet
every day : now, as itis much more fimple to admit the earth
to turn once in 24 hours, than to {uppofe every fingle ftar to
revolve round the earth in that time, we very juftly alcribe a
diurnal motion to the earth; but yet, {ince we find that the
plancts do not every night exallly retain their relative places
among the ftars, we next admit that {uch deviations from the
law, which all the reft {feem to obey, are owing to a proper
motion of their own. To apply this to the felar fyftem. —
Aftronomers have already obferved what they call a proper mo-
tion in feveral of the fixed ftars, and the fame may be fup-
pofed of them all.  We ought, therefore, to refolve that
which 1s common to all the ftars, which are found to have what
has been called a proper motion, into a fingle real motion of
the f{olar {yftem, as far as that will anfwer the known facs,
and only to attribute to the proper motion of each particular
flar the deviations from the gencral law the ftars feem to
follow in thofe movements.

By Dr. masgkerLy~Ne’s account of the proper motion of
fome principal ftars®, we find that Sirtus, Caftor, Procyon,
Pollux, Regulus, Arcturus, and o Aquile, appear to have re-
fpectively the following proper motions in right afcenfion.
~0",63; ~0",28; ~0",80; ~0",93; ~0”,415 ~1",40;
and 407,575 and two of them, Sirins and Aréturus, in de-
clination, vz, 17,20 and 2”01, both fouthward. Let fig. 3.
reprefent an equatorial zone, with the above mentioned flars
referred to it, according to their refpective right afcenfions,

% Aftronomical Obfervations made at the Royal Obfervatory at Greenwich.

3 havimg
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having the folar fyftem in its center.  Affume the dire@ion AR
from a point fomewhere not far from the 77th degree of right
afcenfion to its oppofite 2§9th degree, and fuppofe the {un to
move in that direCtion from S towards B; then will that one
motion anfwer that of all the ftars together : for if the fuppo-
fition be true, Arcturus, Regulus, Pollux, Procyon, Caftor,
and Sirius, fhould appear to decreafe in right afcenfion, while
e Aquile, on the contrary, fhould appear to increafe. More-
aver, fuppofe the fun to afcend at the fame time in the fame
direftion towards fome point in the northern hemifphere, for
inftance, towards the conftellation of Hercules; then will alfo
the obferved change of declination of Sirius and Ar&turus be
refolved into the fingle motion of the folar {yftem. T am well
aware of the many yet remaining difficulties, fuch as the cor-
refpondence of the exact quantity of each ftar’s obferved proper
motion with the quantity that will be affigned to it by this
hypothefis;; but we ought to remember, that the very different
and ftill unknown relative diftances of the fixed ftars muft,
for a_good while yet, leave us in the dark about the particular
and ftrict application of the theory ; and that any deviation from
it may eafily be accounted for by the ftill unknown rea/ proper
motion of the flars: for if the folar {yftem have the motion I
afcribe to it, then what aftronomers have already obferved con-
cerning the change of place of the ftars, and have called their
proper motion, will become only an apparent motion ; and it
will ftll be left to future obfervations to point out, by the
deviations from the general law which the ftars will follow in
thofe apparent motions, what may be their real proper motions
as well as relative diftances. Bat left I thould be cenfured for
admitting {o new and capital a motion upon too flight a foun-
6 dation,
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dation, I muift obferve, that the concurrence of thofe {even
principal ftars cannot but give fome value to an hypothefis that
will fimplify the celeftial motions in general. We know that
the fun, atthe diftance of a fixed ftar, would apppear like one
of them; and from analogy we conclude the ftars to be funs.
Now, fince the apparent motions of thefe feven ftars may be
accounted for, either by fuppofing them to move juft in the
manner they appear to do, or elfe by fuppofing the fun alone
to have a motion in a dire&ion, fomehow not far from that
which I have affigned to it, Ithink we are no more authorifed
to fuppofe the fun at reft than we fhould be to deny the diug-
nal motion of the earth, except in this refpe, that the proofs
of the latter are very numerous, whereas the former refts only
on a few though capital teftimonies, But to proceed : I have
only mentioned the motions of thofe feven principal ftars, as
~ being the moft noticed and beft afeertained of all; I will now
adduce a farther confirmation of the fame from other ftars.

M. pE LA LANDE gives us the following table of the pro-
per motion of 12 ftars, both in right afcenfion and declination,
in §o years *,

% Aft, par M. DE LA LANDE,. tom, IV, p, 685,

Etoiles
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A
.
1

""" . o [Chang, d’sic.] Chung, de |
Froiles 9 L@
Ao * droite, | déclinaifon,
‘ i i ' 7 M
Ar&turus ~1 11| =1 §51
Sirvius - 37| - 32
B Cygni - 31 4+ 49
Procyon -~ 33| - 47
e A T
celygni + 20| + 34
v Arletis | = 14| - 29
v Gemin, | = 8| =~ 24
Aldébaran| + 3| -~ 18
B Gemin. | - 48| -~ 16
y Pifcium | + g3 + %
o Aquile | 4+ 32| ~ 4
e Gemin, | = 24| - 1

Fig. 4. reprefents them projeCted on the plane of the equa-
tor. They are all in the northern hemifphere, except Sirius,
which muft be {fuppofed to be viewed in the concave part of the -
oppofite half of the globe, while the reft are drawn on the
convex furface. Regulus being added to that number, and
Caftor being double, we have 14 ftars. Every {tar’s motion,
except Regulus, is afligned in declination as well as in right
afcenfion, {o that we have no lefs than 27 motions given to
account for. Now, by affuming a point {fomewhere near a
Herculis, and f{uppofing the fun to have a proper motion to-
wards that part of the heaven, we thall fatisfy 22 of thefe
motions. For B Cygni, « Aquile, ¢ Cygni, ¢ Pifcium, 9
Arietis, and Aldebaran, ought, upon the fuppofed motion of
the fun, to have an apparent progreffion, according to the hour
circle XVIII, XIX, XX, &c. or to increafe in right afcenfion,
while Aréurus, Regulus, the two ftars of & Geminorum,
Pollux, Procyon, Sirius, and ¢ Geminorum, fhould apparently

go
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g0 back:in the order XVI, XV, XIV, &ec. of the hour circle,
{o as to decreafe in right afcenfion; but according to M. pe
A LANDE’s table, excepting @ Cygni and o Arietis, all thefe
motions really take place. With regard to the change of de-
clination, we fee that every ftar in the table thould go towards
‘the fouth ; and here we find but three exceptions in 8 and ¢
‘Cygni, and ¢ Pifcium 5 fo that upon the whole we have but five
“deviations-out of 27 known motions which this hypothefis wiil
‘not account for. And thefe excepticns muft be refolved into
“the real proper motion of the ftars.

There are alfo fome very ftriking circumftances in the quan-
titics of thefe motions that deferve our notice. Firft, Ar&tu-
‘rus and Sirius being thelargeft of the ftars, aud therefore pro-
‘bably the neareft, ought to have the moft apparent motion,
‘both in right afcenfion and declination, which 1s agreeable to
‘obfervation, as we find by the'table. Next, in regard to the
'right afcenfion only, Arturus being better fitudted to fhew
“its motion, by theoremIL p. 26 1. ought to have it much larger,
“which we find it has. Aldebaran, both badly fitudted and con-
“fiderably "fmaller than the two former, by the fame theorem
‘ought to thew but little motion. - ‘Procyon, better fituated than
“Sirius, though not quite {fo large, thould have almoft as much
‘motion’; for by the ‘third theorem, on {uppofing it farther off’
‘becaufle it appears fmaller, the efic@ of ‘the fun’s motion will
‘be leflened upon it; whereas, on the other hand, by the {fecond
“theorem, *its better fituation will partly compenfate for its
~greater diftance. This again is conformable to the ‘table.
¢ Cygni wery favourably fituated, though bat a {mall flar,
“fhould fhew it confiderably as well as @ Aquile; whereas 3
“Cygni thould have but little motion: and ¢ Pifctum, beft

Yor. LXXIIL Qo fituated
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fitnated of all, fhould have a great increafe of right afcenfion,
and thefe deductions alfo agree with the table.

In the laft place, a very {triking agreement with the hypo-
thefis is difplayed in Caftor and Pollux. They are both pretty
well fituated, and. we accordingly find: that Pollux, for the
fize of the ftar, thews as much motion in right afcenfion as
we could expect; but it is remgrkable, and feemingly contrary
to our hypothefs, that Caftor, equally well placed, thews by the
table no more than one half of the motion of Pollux. Now,
if we recolleé that the former is a double ftar, confifting of
two ftars not much different in fize, we can allow but about
half the light to each of them, which affords a firong pre-
fumption of their being at a greater diftance, and therefore
their partial fyftematical parallax, by the third theorem, ought to
be fo much lefs than that of Pollux, which agrees wonderfully
with obfervation*. Not to mention the great difficulty in
which we fhould be involved, were we to fuppofe the motion
of Caftor to be really in the ftar.: for how extraordinary muft
appear the concurrence, that two ftars, namely thofe that
make up this apparently fingle ftar, thould both have a proper
motion {o exatly alike, that in all our obfervations hitherto
they have not been found to difagree a fingle fecond, cither in
right afcenfion or declination, for fifty years together ! Does not
this {feem f{trongly to. point out the common caufe, the motion
of the folar {yftem ?

¥ If the light of Caftor was exadly equal to that of Pollux, and the two ftars,
which make up the former ftar, were perfetly of the fame fize, we might, on
that account, fuppofe the diftance of Caftor from us to be to that of Pollux as
4’2 3 1; but Caftor is in fact fomething lefs bright ; and this confideration, added

to the former, will make it probable enough that its diftance may perhaps be
double that of Pollux.

With
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With refpe& to the change of declination I would obferve,
“that the point of a Herculis, which in fig. 4. is affumed as the
-Apex * of the folar motion is not perhaps the beft felected. A
Afomewhat more northern fituation ‘may agree better with ‘the
changes of declination of Ar&urus and Sirius, which capital
ftars may perhaps be the moft proper to lead ‘us in this hypo-
thefis ; but as we thould be guided by fats in refearches of this
nature, it may be as well to expe& the affiftance of future ob-
fervations before we are too particular in determining this
pointit.

It may be expeted I fhould alfo merition fomething concern-
.ing the quantity of the folar motion ; but here.I can only offer
a few diftant hints. From the annual parallax of the fixed
ftars, which, from my own obfervations, Ifind much lefs than
‘it has hitherto been proved to be, we may certainly admit
{without entering into‘® fubje€t which I referve for a future
-opportunity) that the diameter of the ecarth’s orbit, at the
‘diftance of Sirius or Aréurus, would not nearly fubtend an
-angle of one fecond ; but the apparerit motion of Ar&urus, if
‘owing to a tranflation of the folar fyftem, amounts to no lefs
than 2,7 a year, as will appear if we compound the two mo-
tionts of 17 11//in right afcenfion, and 1’ 55" "in declination,
into one fingle motion, and reduce it to an annual quantity.

'»aw

#* T ufe the term Apex here to denote that;point of fig..4. wherein all.great
circles, drawn through the {uppofed diretion of the motion of the folar fyftem,
interfe&, arid which, in other ftereographic pm_;céhons, is generally a pole, either
of the ecliptic or equator. . As this pointis in the northern' or elevated hemii
{phere, the fun, by tending to it, may be faid to afcend, and the term Apex may
perhaps not be an improper one.

+ From the additional teftimony of other capital ftars confidered in the poft-
feript “it now appears, that the point of A Herculis is probébiy agwell chofen as
awy we can fix upon in that part of the heavens,

Do 2 Hence
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Hence we may in a general way eftimate, that the folar motion
can certainly not be lefs than that which the earth has in her
annual orbit,

I have now only to add, that itistobeexpected future obfer-
vations will {oon throw more light upon this interefting {ubjeét,
and either fully eftablith or overturn the hypothefis of the
motion of the whole folar fyftem.. T'o this end I have already
begun a feries of obfervation upon feveral zones of double
{tars ; and fhould the refult of them be againft thefe con-
jeCtures, Ifhall be the firft to endeavour to point out the fallacy
of them.

Datchet near Windfor, .
Feb. 1,. 1783,

Poftfiript to the Paper on the Motion-of the Solar Syftem,.

In my paper- on the Motion of the Solar Syftem, T ufed a
table of the proper motion of fome fixed ftars, which M..
DE LA LANDE has given us as an extra& from TOB. MAYER’s
Opera inedita. By the favour of my aftronemical friend Mr.
AUBERT, I am now furnithed with the fcarce edition of the
original. This work contains a catalogue of the place of 8o ftars,.
obferved by Mr. MAYER in 1756, and compared with the fame
ftars as given by ROEMER in 1706. From the goodnefs of the in-
ftrument with which the obfervations to which Mr. mavEr has
compared his own were made, he gives it as his opinion, that:
where the difagreement in the place of a ftar is. but fmall, it

may
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may be attributed to the imperfe&tion of the inftrument; but
that when it amounts to 1o or 15”, itisa very probable indica-
tion of a proper motion of fuch a ftar.. He adds, that when
the difagreement is fo much as in fome ftars which he names,
(among which:is romananD, where the difference is 21" in 50
years) he has not the leaft doubt of a proper motion *..
~ By this extenfive table I thought it highly neceffary imme-
diately to examine the hypothefis of the motion of the folar
fyftem, that it might receive an early check from obfervations,
if they fhould be unfavourable; or that, on the other hand, it
might be fupported by the additional evidence of more ftars,
if their apparent proper motions thould coincide with the idea I
have pointed out in my paper on this {fubject..

T have followed Mr. MavER’s judgement of his own and:
ROEMER’s obfervations,. and left out of the lift all the ftars that
do not thew a difagreement amounting to 10” in the places
which are given for them in 1706 and 1756. T have alfo left:
out thofe 13, or rather 14 ftars, which have already been exa--
mined in my paper, and have been: thewn to fupport the hypo-
thefis I have advanced': the reft are here drawn up in two tables..
The firlt contains the ftars that agree'with my afligned motion
of the folar fyftem.; or rather which are thereby refolved into:
apparent, or partly apparent, and partly proper motions. The
fecond table contains thofe ftars whofe motions cannot be ac~
counted for by my hypothefis, and muft therefore be afcribed.
to a real motion in the ftars themfelves, or to fome. fi/l more
bidden caufe of a flill remoter parallax .

* De motu fixarum proprio Commentatio, Op. ined. Vol. I,.p. 79.-

4 That 1 may not be obfcure, it will be proper to mention what:I alludé to,
efpecially as it claims a diftant conneftion with our fubjeét, and may hereafter:
become of fufficient moment to engage our attention.. Mr; MIcRELL’s admirable

idea:
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idea of the flars being collected into fyftems (Phil. Tranf. vol. LI, p. 249
sappears to be extremely well-founded, and is every day more confirmed by obfer-
“vations : though this does not, in my opinion, take away the probability of many
ftars being fill as it were folitary, or, if I may ufe the expreffion, interfyffematical,
It occurs then naturally, that by the principle of gravitation, which is never at
relt, and which we have no reafon to doubt extends to ail pofible diftances, one
{fyftem of ftars will a& on another as'if the ftars of .each fyftem were all colletted
into the center-of gravity ef each refpe€ive fyfltem. Hence then will arife this
evident confequence, that a ftar, or fun, fuch as ours, may have a proper motion
within its own fyftem of ‘ftars, while at the fame time the whole flarry fyftem to
which it belongs may have another proper motion, totally -different in quantity
and dire®ion. It will require no little abftra& confideration to ‘conceive the
poflibility of what may be thus furmifed ; therefore an'initance or two, to eluci-
date the matter, may not be improper. If an inhabitant of the sth fatellite of
Saturn fhould have difcovered, that his little world revolves at a great diftance
round a planet, and to his great aftonifhment fhould alfo have found, that this
planct again-revolves round the fun;-—if, farther, our hypothefis of the folar
motion .fhould prove to be well-founded (which, in fome of the ftars, fuppoling
them to be funs furrounded with, planets and fatellites, muft certainly be the cafe) 3
then a third capital.motion will be introduced to this inhabitant of Saturn’s fatel-
lite; and he will experience; in a narrow compafs, what we now {urmife may poffibly -
be our cafe upon a more extended {cale, by the miotion of the whole fyflem of
ftars: to whith ‘our. fun may belong. “Another: view ‘may, perhaps, fill better
»throw a light upon the fubjet. Let us admit that a very finall nebula may be a
“colle&ion. of a thoufand .ftars: and .if Mr. MicHELL’s opinion of ourdyftem of
 ftars, -which. he affumes to be about a thoufand (Phil. Tranf. vol. LVII, p. 255.)
has any foundation, all thefe ftars taken together will only fubtend an angle of
“barely a minute to an eye placed ‘3438 times as far from the center of the fyftem
as the two fartheft ftars in- it are from each other. Now as I have found fome of
thefe nebule that.are fo fmall, that a tolerably good telefcope cannot diftinguith
them from a fingle ftar, whole fyftems.of ftars, when prefented to our imagination
under this diminutive fhape of nebule, will eafily, I believe, be admitted among
‘the number of thofe celeftial bodies that may have a preper-motion. I ought to
carry this hint a little farther, juft to fhew that it may poflibly be applied to the
g ful)\jé&.of refolving a number of concurrent proper motions of the fixed. ftars
into apparent ones; and thereby, in procefs of time, to arrive at the knowlcdge
~of all the real complicated motions of the planet we inhabit ; of the folar'fyflem
Am
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T ABLE I

e of T, [ e || Namerot o | ]
3 Ceti + 32 { Hydre — 27
@ Arietis + 10 v Leporis =10
dCeti +15 ¢ Urfee majoris| — 33 |+ 10
o Cet1 +16 o Serpentarii [infend.
o Perfel +16 o Draconis |+ 12
. g Pletadum | —~16 o Lyre infenf.| + 14
. ¢ Eridani +14 v Aquile - 20"
¢ Tauri ~11 | & Capricorni {+19
o Aurige +11 |—11 e Pegafl - 28
B Orionis infenfinfenf. | & Capricorni |+24 |- 17
@B Tauri —I1 |—13 ‘o Aquarii +13
« Orionis  |infenf|~11 |} Pegali —-13
w Geminorum| - 16 . Fomahand {421
¢ Navis —13 |~=11 B Pegafi +12
B Cancri - 14 « Andromede —21
¢ Urfee majoris| — 54 | @ Cafliopeze |+ 34

to which it belongs ; and even of the fidereal {yftem, of which this fun may poffibly
be a member. We fee then, that while the fun, by a proper motion, is going
towards a certain point of the heavens, each of the ftars belonging to the fidereal
fyftem, of which the fun is one, fuppofing them to" be relatively at reft, with
refpet to each other, will be affetted in the'manner I have thewn (p: 261, &c. of
the Paper on the proper Motion-of the Sun) notwithftanding the whole fyftem
thould have a real motion in abfolute fpace,. and change its fituation with refpe&
to other fyflems or interfyftematical ftars, We fee alfo, that with refpe& to ftars
not belonging to our fyftem, no parallax can appear but what is compounded of
the proper motion of the fun; and of the whole fyftem to which it belongs. And
fhould there ever be found, in any particular part of the heavens, a concurrence
ef proper motions of quite a different direction, we fhall then, perhaps, begin to
form fome conjetures befides thofe already mentioned by Mr, micHELL (p. 253,
of the fame volume of Tranfactions) which ftars may poflibly belong, to. ours,, and
which to other fyftems.

TABLE
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T ABLE I

| Polaris NERE 7 Hydra ‘24
y Ceti - 14 e Hydrae F13!
B Perfet - 10 B Herculis |+ x4
e Leporis +11 | o Cygni ~13
. Geminorum G+ 15 ¢ Pegafl - 14
e Canis majoris +10 | { Pegafi ~ 20

From the firft table we gather, that the principal {tars, Lu-
-cida Lyra, Capella, « ‘Orionis, Rigel, Fomahand, « Ser-
pentarii, « Aquaril, w Arietis, » Perfei, « Andromeda,
Tauri, 3 Ceti, and twenty more of the moft diftinguithed of
‘the fecond and third rank of ftars, agree with our propofed folar
amotion ; when, on the contrary, the fecond table contains but
a few ftars, -and not afingle one of the firft magnitude amongft
‘them to oppofe it, It 'is alfo remarkable, that many ftars of
the firft table agree both-in right afcenfion and dechination with
the fuppofition of a folar motion, whereas there is not one
among thofe of the {econd table which oppofes it in both direc-
tions, This-{feems to indicate that the folar motion, in {fome
of them at ‘leaft, has counter-aCted, and thereby deftroyed the
-effelt - of their own . proper motion in one direCtion, fo as to
rendervit infenfibles otherwife it would appear improbable,
that eight ftars out.of twelve, contained in the latter table,
thould only have a motion at re¢tangles, or in oppofition to any
-one given dire¢tion. The fame may alfo be faid of nineteen
-ftars among thofe of ‘the former table, that conly agree with
‘the {olar motion one way, and are as to fenfe at reft in the other
‘direGtion; but thefe fingularities will not be near fo remarkable
when we have the motion of the fun to compound with their

6 owlL
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ewn proper motions. However, I forbear entering too much
into refined confideration ; what we are chiefly to determine. at
prefent 1s, an outline or fketch of what many repeated, and
farther extended, obfervations muft ripen fo far as in time to
enable us to apply more particular calculations.
- The motions of » lyre and ¢ Urfa majoris towards the
north are placed in the firft table; it will, therefore, be pro-
per to thew the general law by which the apparent declinations
of the ftars, at prefent under confideration, are governed. l.et
an arch of go degrees be applied to a {phere reprefenting the
fixed ftars, fo as always to pafs through the apex of the folar
motion : then, while one end of it is drawn along the equator,
the other will defcribe, on the fpherical furface, a curve which
will pafs through the pole of the equator, and return into itfelf
at the apex. This curve, to borrow a term from natural hif~
tory, is a mon-defeript as far as I can find at prefent, and may
“be called a {pherical conchoid from the manner of its genera-
tion. ‘The law then is, that all the flars in the northern he-
mifphere, fituated within. the nodated part of the conchoid,
will feem to go to the nerth by the motion of the folar fyftem
towards its apex; the reft will appear to go fouthwards. A
fimilar carve is to be delineated in the {fouthern hemifphere, in
the nodated part of which the fame appearances will take
place. It will require but little attention to fee the truth of
this conftruction.

Suppofe the great circle Acam, fig. 5. of which the gene-
rating quadrant sz is a part, compleated ; then will it interfeé
the equator EQT in two oppofite points me. Now, fince the
apex A, by the hypothefis, is fomewhere north of the equator,
the great circle will always make fome angle AmQ with it;
and the point #, which is go degrees from the interfeétion

Vor. LXXIII Pp with
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with the equator, will be the moft northern part of the femi-
circle mne.  From what has been faid (p. 261. of the paper on
the Motion, &c.) it follows, that the apparent motion of any
ftar sS will always bein an arch of a great circle AsSc drawn
through the apex A and ftar sS: therefore, if the ftar be lefs
than go degrees of the generating circle diftant from its inter-
fetion with the equator (having more northern declination
than the apex) as ats, its northern declination will increafe,
and 1t will alfo fall within the nodated part of the conchoid
AxPy; but when its diftance from the interfection 7 is more
than go degrees, as at S, the motion will be towards the fouth,
and the ftar will be fituated without the nodated part of the
curve. 'That the ftar s will fall within the nodated part ap-
pears becaufe ms being lefs than mn by fuppofition, if m be
drawn towards E, to defcribe the conchoid the angle AmQ_will
decreafe, and therefore the defcribing point # will be deprefled
below s as it approaches A. For the fame reafon S will fall
without ; fince, by drawing m towards Q_, the angle AmQ
will become greater than S#Q, and the defcribing point 7 will
pafs above the ftar S. The application of this theory is very
fimple ; for inftance, let it be required to find whether any
given ftar will fall within or without the conchoid. = Then, in
fig. 6, there will be given Ps, the polar diftance of the ftar;
and QPc, the difference of right afcenfion between the ftar and
the apex of the fun’s motion A ; alfo, the polar diftance PA,
and declination ¢ A of the point A. Then, by trigonometry, the
fides sP, PA, and the included angle being given, we find the
ide As and angle PAs. Again, the fide cA, and angle
cAm=PAs of the right-angled triangle Acm being given, we
find the hypothenufe Am; and if Am+As be lefs than go
degrees, the ftar falls within the conchoid, otherwife without..

It
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It will be found, that I have placed the want of fenfible
motion of « Lyre and & Orionis in right afcenfion, and of
Rigel both in right afcenfion and declination to the account of-
thofe ftars rhat are in favour. Thefe ftars are fo bright, that
we may reafonably fuppofe them to be among thofe that are
neareft tous ; andif they had any confiderable motion, it would
moft likely have been difcovered, fince the variations of Sirius,
Ar&urus, Procyon, Caftor, Pollux, &c. have not efcaped our
notice. Now, from the fame principle of the motion of the
folar {yftem, by which we have accounted for the apparent
motion of the latter ftars, we may account for the apparent ref?
of the former. Thofe two bright ftars, « Lyra and « Orionis,
are placed fo near the dire&ion of the affigned folar motion, that
from the application of my fecond theorem (p. 261. of the
paper on the Motion of the Solar Syftem) their motion ought
to be infenfible in right afcenfion, and not very confiderable in
declination, all which we find is confirmed by obfervation.
With refpet to Rigel and « Serpentarii, admitting them both
as {tars large enough to have thewn a proper motion, were their
fituation. otherwife than it is, we find that they alfo thould be
apparently at reft in right afcenfion ; and Rigel having fouthern
declination, and being a lefs confiderable ftar than « Orionis,
which thews but 11’/ motion towards the fouth in go years,
its apparent motion in declination may, on that account, be
alfo too fmall to become vifible.

I thould not omit to take notice of a very remarkable paragraph
of MAYER’s, which feems to contain a ftrong objection again{t
the motion of the folar {yftem, while indeed it may be thewn
to be a very good argument in its favour. At the end of his
tra®, DeMotu Fixarum, he fays: ¢ Tandem, quum et quzrs
“ poflit, qua hujus motus caufa fit, hoc unum monere vifum,

Ppa ¢« illum
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¢ illum explicare non pofic per motum totius {yftematis fo-
¢ laris, et {1 ncc mmpoflibile fit, folem, ut ejuldem cum fixis
¢ paturar, mnitar harum quarundam in fpatio mundano pro-
* movert.  Nam #1 fol et cum ipfo planctze omnes noftrumque
¢ domicilium terra, reéta tenderent verfus plagam aliquam, uni-
¢ verlw fixe, quae in ea plaga adparent paullatim a {e invicem
¢ difeedere, et quae funt i oppofita parte coeli corre viderentur;
¢ non fecus ac per filvam ambulanti arbores, qua ante viam
“ {unt, disjungi videntur, qua a tergo, congredi.” Now, if
we recolleét what has been faid of the motion of the ftars, we
tind, that thofe, towards which I fuppofe the folar {yftem to
move, do really recede from each other: forinftance, Ar&turus
from a Lyre; « Aquile and « Aquarii from « Serpentarii and e
Urfee majoris ; and, on the contrary, thofe in the oppofite part
of the heavens de really come nearer to each other; as Sirius
to Aldebaran ; Procyen to « Arietis; Caftor, Pollux, Regulus,
&c. to a Ceti, & Perfei, o Andromedxe, &c. All this agrees
with what MAYER {ays ought to happen, if the folar fyftem
was to have a motion towards a certain part of the heavenss;
which, by the bye, I find this admirable aftronomer mentions
as a very poffible thing*. However, when he fays that a//
the flars in thofe parts towards which the fun might be fup-
pofed to move, fhould recede from each other, and vice verfd 5
I muft add, that this would only take place under the reftric-
tions of my firft, fecond, and third theorems, and therefore it
is not to be expected, that we fhould immediately fee the effect
of this parallax in any but the ftars that are nearcft to us. But
as we have at prefent no other method of judging of the rela-
tive diftance of the fixed ftars than from their apparent bright-

® This paper, De Motu Fixarum, was read at Gottingen in January 1760,
nefs,






Polos Trans Vol LXXOI. Tab . IV. 0. 282

Bofore 1






TR e e i e s XA e et bt S e







Phitos, Trane Vol. LXXIL, Tab V2, £. 202,

Bof e L



of the Sun and Solar Syftem. 283

nefs, thofe that are moft likely, on that account, to be affected
by a parallax arifing from the motion of the folar {yftem, are
the very ftars which, by MmayER’s own table, I have made ufe
of to point it out to us *,

Datchet, March 13, 1783,

* Thave lately been favoured by Dr. wrLsow, Profeffor of Afronomy at Glaf-
gow, with a fhort tra&, called, ¢ Thoughts on general Gravitation, and Views
¢¢ thence arifing as to the ftate of the Univerfe;” wherein the poflibility of a
Solar Motion is alfo fhewn, It was printed in 1777, Mr. DE LA LANDE, in the
Memoirs for 1776, with his wfual felicity of thought, has inferred the probable
motion of the fyftem from the fun having a rotation round his axis, when he
fays, p. 513. ¢ Une force quelconque imprimée 3 un corps, et capable de le
¢ faire tourner autour de fon centre, ne peut manquer auffi de déplacer le centre,
¢ et Ion ne fauroit concevoir P’un fans P’autre. 1l paroit donc trés-vraifemblable
¢ que le foleil a un mouvement réel dans ’efpace abfolu,” &c.










Py oo VoL XU, Tab V2, ..

e —re
1
|




