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B IN my paper of observatrons of the nebulous part of the hea-
vens, I have endeavoured to shew the probability of -a very
gradual conversion of the nebulous matter into the sidereal -
appearance The observatxons contained in this paper are in-
tended to dxsplay the sidereal part of the heavens, and also to
‘shew the intimate connection between the two opposite ex-
tremes, one of which is the immensity of the widely diffused
and seemingly chaotic nebulous matter; and the other, the
highly comphcated and most artlﬁmally constructed globular
clusters of compressed. stars.,

* The proof of an intimate connection between these extremes
will greatly support the probability of the conversion of the
one into the other; and in order to make this.connection gra-

- dually visible, I have arranged my observations into a series
of collectxons, such as I suppose will best answer the end of a
~ crltxcal exammatxon._ o




I Of Stars m remarkable sztuatzons wzth regard to Ncbulze‘

Am@“g the great number of stars, Wlth nebulomty dlspersed"j

_- between them are some m situations that deserve to be re-

" marked

| '@V 5 is A pretty bnght star sxtuated exactly north of thei«.gf i ._
““ center of an extended rmlkl ray, which is about 15 or 20 S

~ « minutes in length.” By a second observatlon, two years
~ after the first, it appeared that the star was then mcluded in
part of the nebulosity. o ERE
&NV, 46 is “ A pretty brnght star in the m:ddle of a very bnght» .
‘* nebula, about 10 mmutes in_ length and s broad *” See
fig. 1. : |
Ell,616is « A star of the 6th magmtude, about 5’ north of
“ a very faint nebuyla, of an irregular ﬁgure " By an obser-
vation of the same star, two years before, the two obJects were
‘then so near each other as, at first sight, to cause a suspicion
that some damp had settled upon the eye-glass- and a&écted -
~ the star.
The smgulanty that ﬁmstam shauld be sumlarly sttuated

| thh regard to nebule is not very stnkmg, but the dlﬁ'erence' |
~in the additional observation is worthy of notice, and may
suggest a surmise that nebuke may have considerable proper. .

~motions, by whuch they are occas:onally carried towards ne;gh._ o

bourmg stars the dnﬂ'erence in the clearness of the atmosphere o

. Sec ﬁve stars m rcmarhble sltuanons H, 346 HI, 201, 6:6 IV 5. 45. Thei S

places of these object: will be found m three catalogues. of ncbuie and. dntters of stars, : . -
" published in the Philowphxul Transactions for 1786, 1789, and’ xloz ’l‘be refer~ S

encc Iv,. 5 for m:tance. puum ont nnmber 5, in the IVth. dass

i m:cccxxv. K k
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‘ aSSIgnmgi;the' cause of ,the dxfference m the observatlons. N

" 2. Of two Stars wz#t nebuleszt_y between tlzem.

A more remarkable sxtuanon than the former is that of two
stars with nebulosxty between them, or both meluded in the
" same nebulosity. |
=1, 67 is « An extremely faint nebulosity extended from
“ one star to-a smaller one, at the distance of about ¢ minutes

~« south of the former.” See fig. 2.

=11, 706. ¢ Two considerable stars are involved in a very
“ faint nebulosity of g or 4 mmutes in extent.” . See fig. g/

~ Here I have referred to 19 instances, where two stars have
an extend_edhebulosity between them, or at least are both
contained within it, Now, if we were to enter into a calcula-
tion of chances to investigate the probability that in every one
of these 19 objects, the stars and the nebulosity should be
unconnected; we should have to consider that in order to
produce this appearance by, thnge objects at a distance from
each other, it would be required-that every one of them should
be precisely in a given line of sight, and that the nebulosity
should net only be in the middle of them, but that it also should
be extended from the situation of one star to that of the other;

“and that all.this should happen in the confined space of a few
minutes of a degree;; which cannot be probable. Then, if on
the other hand we recollect that in the 8th, gth, and - 1oth ar-
ticles of my paper on the nebulous part of the heavens,l have
ngen 189 double nebuIm Jomed by nebulosxty between them,'

* See nineteen double stars _\omed by mtetmedxate nebulomy II 16. 706, 73&

111, 19. 32. 67 63. 113, 126, 18: 200. 312, 376 546"537. 757+ 785. 8z0. 854

e
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and that we have now before us !9 9“’"’3*' "bJem’ with “° "
‘other dlfference than that instead of nebulae we' have star g
L jwnth nebulasxty rema:nmg between them, should we nct sur-—_

i__;lelidtmg to the szdereal part 0“‘;5 the Hem 7S,

\‘x\

“mise that ’bsstbly these stars had formerly been h;ghly con-
densed nebulz, like those that have been mentioned, and were
.now by gradually i increasing condensation tumed W
- . stars; and may not the nebulosxty still remaznmg shew them;:

nebulous orngm P e | » o
When to this is added that we also have an aocount of =

700 double stars ent:rely free from nebuloslty, many of -
which are probably at no great real distance from each other,
it seems as if we had these double objects in three different
successxve oondxtxons Airst arnebulae* next as stars with re-

~ maining nebulosity ; and lastly as stars completely free from )

nebulous appearance

3. Of Stars wth nebulosztzes of various shapes attached to tlwm. L
When a nebula seems to be Jomed«zto a star, or clesely

pointing to it, the manner of its appearance deserves our

attention. - Hefe%ﬂmﬁhree d’rﬁ-'erent sorts of such conjunc- B

tions.f | SRR

@Flrst sort 1, 143 “ On the north precedmg sxde of a pretty :
““ bright star is a considerable, brnght nebulosity. Itis _]omed Y

¢ to the star se as to appear like a brush to it. See ﬁg 8"
E}Second sort IV 4 o very small star has an extremely' R

. 5& Ph,l Tnnsffcpysz,?age 12; and for 1785, pagc 4-0

4 See fourteen stars connected wnth nebulz

_Nme thhabmsh,&u; II,zq 68} III 643t IV, 10. 17. 29. 40. 77. ,'
o Twothhapuﬂ‘lv,4.3. ST e o . o

- »_'Three thh fan shaped ncbuloszéj IV 2. 35 66-' |
SRR S K k 9
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As ronomzcal Observa tzons

all': nebula attached to 1t in the shape of e

,IV 35 « A smal] btar has a small famt fan-{f

e shaped nehulosnty Jmmng to lt on the north‘precedmg snde

See fig. 6. ,
Here we have a list of fourteen objm:ts in which the pro-

bability of a union between the nebulosities and the stars
will gradually become more apparent. With regard to the
first nine, the partxculanty of their construction is already

‘\{erypomted.,t,he,condltlons are that the nebulosity must be

- extended ; the direction of its extension must be exactly to-

wards the star, and it must also be apparently just near enough

_to touch it; but that all this should happen cannot be probable;

whereas a real contact of the objects, held together by mutual
gravitation, will readily account for the whole appearance.

In the two next objects there is already some iudication of
a union between the nebula and the star, for the roundness of

" the nebulosity appeared to be a little drawn out of its figure

towards the star.

But the last three instances, in which the whole mass of
nebulous matter is pointedly directed to the stars, and in con-
tact with them, can hardly leave any room for doubtmg a union

between them.

Now if we admxt a contact or union between these nebulee
and the stars, it deserves to- be remarked that stars, in the
situation of Th—e fourteen, cannot have been- formed from
their ad_]ommg nebulosmes “for a gradual condensation of the

_ nebulous matter would have been central whereas the stars =~
are at the extremlty of the nebule. Itis therefore reasonable

to suppose that thexr conmnetlon must be owmg to some! |
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ng :lo the:; .szdmdl P"” ?f””f}"i

- -‘motton etther of the stars or of the nebulous matter-{ a mut
~ attraction might draw them together.  In either of these cases
it would follow, that if the nebulosaty should subsxde into the -

e star, as seems to. be mdlcated by the assumed form of the fan-”-f‘f{:-f‘f

shaped nebulae, the star would Teceive an mcrease of matterﬂf_’f?
'—proportnonal to the magmtude and densﬂy of the nebulostty“
in contact with it. This would gwe us the xdea of what mtght'

o f.‘-"be called the growth of stars. S

4. Of Stars wzth nebulous branches.

That an mtlmate connection between the nebulous matter‘_",’
and a star is not incompatible with their nature will clearly;'
appear by the followmg instances, in which a union is mani- '
fested that cannot be mistaken for ¥ deceptlve appearance =
31V, 42 is** A star of about the 8th or gth magnitude mth;_" -
“« yery faint nebulous branches extended in the direction of the
« meridian: each branchis about one minute in length Other ’

« stars of the same size, and at the same time in vxew are
* free from these branches.  See fig. o T
~ The three objects to which I have referrcd shew suﬂicxentl y

that stars and nebule may be connected for a little i:swellmg' |
and increase of light of the- wnches, at their Junctton with -
the star, which gengraily ta:keg fice, seems evidently to be-_;: L
~an effect arxs%ng fmm tﬁe gramfaﬁon of the nebulcus matter{._ BN
| towards a center, in ‘which the‘ star is sntuated. - CT

“Here agamt’ne visible Fﬂ"_ 1 o.f.' gra T‘f ation - |
: of the gra'wth of st’ars by the gradual access of nebulous mat-@
 ter; forim the present case 1. .miay: refer to the observatzonsg_f
‘ . “already pubhshed m the Phtl Tmm for 1811 where page

| e Sce threc sta:s thh nebulous branCh~$ IV, 430 43' 48' R
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n‘rwmzcal Observatzons -

_page 307 there are seven extended ntbula, in which the cen-

tral increase of brlghtness approaches towards the formation
of a nucleus Page gog, we have twenty-seven extended
‘nebule, in which the central nucleus is already formegd; and
finally, page 311 contains the account of twenty-three ex=
~tended nebule, where the nebulosity seems to have so far
subsided into the nucleus, as to leave only two opposite faint
branches. Who then that has followed up the gradual con-
densation of an extended nebula till it appeared in the shape
of a bright nucleus with faint branches, and finds now in th
center of two such opposxte faint branches, instead of a con-
densed nucleus, a star—who, I may ask, would not rather
admit that the nucleus had gradually cleared up in brightness,
and assumed the lustre of a star, than have recourse to the
most improbable of all h riﬁc?theses, that a fortuitous central
meeting of a star and a nebula shouid be the cause of such a
smgular appearance P | |

5 Of nebulaus Stars.

| The conjunctmn of the nebulous and sidereal condition is
still more clearly manifested in nebulous stars.  Having

" already described many of them in a paper read before the
Royal Somety in 1791, I shall here only menuon two of |

them. | :
- * See thu'teen nebulous stars IV, 19 25736 38. 4—4. 45 5:. 57 58 65. 69. 7! 74

"*f*,are ﬁftyx,_ex n:ded nebulee, ”_thh an mcreased bnghtness to-‘ ;
: wards the middle; page 304, we have ﬁfty-four extended
nebule, with a much greater accumulation "of brightness ;




\‘ : " .,: | relatmg ro tke szdemal Part f?f the Hea'aens. 955

@IV 4.5 “ A star of about the gth magmmde has a pretty:"f._{
¢ strong milky nebulosxty equally dispersed all around it” -
@IV 69.is «“ A star of about the 8th magmtude mth a famt-} e
« luminous atmosphere of a circular form of about g mmmes*’“
~« in diameter; the star is perfectly in the center, and the at-: L
> < mosphere is so diluted, faint, and equal throughout, that
¢ there can be no surmise of its cons:stmg of stars, nor can
«“ there be a doubt of theewdent connection bemeen the
« atmosphere and the star.” See fig. 8. F -
~ "Among the thxrteen objects referred to, there are many s
 variously constructed as to prove not only that nqpulous stars
are intimately connected with a nebulosxty, ‘which from its
great regularity might be taken for an atmosphere, but also
with the luminous appearances, which have been described as
“belonging to the nebulous matter that is so widely expanded
over various regions of the starry heavens. For instance, in
IV, 45. 58. 65 and 69 the stars are perfectly central, which
~ proves that the chevelure is connected with them. In IV, g6.
71 and 74 the nebulos:ty 1s llkewxse attached to the stars, but
their nebulasrty" 3 ularly and extensively expanded,
50 as to resemble the general mass of nebuleus matter. |
~ What has been said of the gradual condensation of the ne-
bulous matter in the case of extended nebulaz, is supported bv” o
a much greater number of nebulosities of a spherical form.
 The dxﬁ'erent gradatlons of their condensanon are pomted out
——in- the -same pape&%'rom page 401 to go8; and contain geg
cases in which the fa‘cfoﬁhe gradual condensanon is rendered .
so evident as not'to admit of a doubt. Then, if instead of the_;
last 1g glebular nebulae, page gog, each of which has a nu-
- cleus-in the middle, we now look at our 1g stars, each of _

T~

e . : >
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I5tro nomzcal Observatmns

n th‘e very‘ eenter of a globular nebulosxty,

"'contammg a nucleus, in’ the order of condensatxon “thh in

the case of the nebulous stars, has been camed to a somewhat

higher degree than in the nebulous nuclei.

6‘. 1 Of Stars connected,wz't.h e;ttensi‘ve windings of nebulosity.®

The nebulosity which has been shewn to be connected with
stars may be fully proved\ebe of the same nature as the
general mass of nebulous matter by the following instances.
IV, 83. « A star situated upon a .ground of extremely faint
¢ milky nebulosity diffused over this part of the heavens, has
« a milky chevelure surrounding it, which is brighter than
« the nebulosity of the ground ; but which loses itself imper-
« ceptibly in the extreme faintness of the general diffusion of
«¢ the nebulous matter.” See fig. 9. ‘

The formation of these objects is extremely instructive, as

it manifests the affinity between the matter of which stars are

composbd, and that of the mest unshapen chaotic mass of ne
bulosity. For the vanishing chevelure of a star being equally
connected, on the one hand, with the generally diffused nebu-
lous matter, and on the other with the star itself, round which

it is in a state of gradual copidensation ; this double union de-

notes the mutual grav:tatwn of the whole mass of nebulosity
and the star toward: other; and unless this proof can be

invalidated, we must admlt the fact of the growmg condition
of stars, that are m the sxtuatxon wluch has been pomted out. -
This argument also adds greatly to the probability of stars

* See three stars cennected with meqns of ncbulolsxty, IV, 34.33. V.37,
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(rf=i o relatmg to t’be szdereal ,part‘qf th "l:ﬁ‘;

bemg ongmally formed by a condensanon of theﬂ' nebulou
“matter; for, as it now appears that stars must reCewe an"add' "
 tion to the;i' qohd contents, when they are in contact with ne.
bulos;ty, there is an evident possxbxlxty of their being ongmaﬂyf

- formed of it. Moreover ‘the aﬂmxty between the nebulous -

and s:dereal concf tion’ bemg estabhs‘qed by these observauons, :'f‘ :
- we _may be permltted to conc ive hoth the generatxon andy_.ﬁfﬂ}’-_

| ﬁ@g‘“’fﬁ’of stars, as the

tation, to which the nebulous matter, as proved by observat:on .
is subjcct | ' o

7 Of small pafdzes conszstmrr qf .Stars mz.zed wzth nebulaszty

~ When a small patch of
is a possibility of its being { deception arising from their being _.
accxdentally in the same linevof sight; but it has already been'
shewn that in “such appearanies ‘ |
favour of a real union; especially when the objects are ﬂﬂ-”' )

eﬂccts of the law of gravx-{;»

ars is mxxed vuth nebulos:ty, there L

merous ;* and in that case there are but two ways of account-}__ e

ing for it.

First, a ' has beén said, that stars may»-"

be formed of nebulous matter, it may happen that the nebu-

losity still mixed with them is some remaining unsubsxded'ff:
~ part of that from which they were formed; and in the next

~ place, a union of stars and nebulosity, omgmally at a distance

from each uther. may have been eﬂected by the motlon of - |

- é—exther the stars 9r4he nebuies V.

. S . See n’ ty scvcn sm:di pato.hcs, consxst ng of stars mnxcd with nebnlosxty I 17z )

° “!92. 258 ll 21 15 1093. 304. 489 74.5. 818 III,B 43 6!.64.. 71 143 1% ‘+5 :
- 147, 165 :3;. 204. nz--zsﬁ 27! 34}9- a7t 538. 559 56°~ 568 583 595 697.

gzz. IVJS.VV 49 L .
Mncccxxv. BT R Ll N



: osiﬂes of whlch they cannot have bcen formed and -
) whnch»musta consequenﬁv, *ravcz been united by motion.. We
also know that nebulae are subject to great changes m their

appearance, \ whlch proves that some of the nebulous matter in

thelr composmoﬂ must be in motren' ‘instances cf which have
‘been. given in the luminous nebulosity of the constellation of
Orion.* It may therefore be easily conceived.that any mov-
| ing patch of nebulous matter must be arrested on its meeting
~ with stars especxally if several of them shou 1d happen to be
- pretty near each other; m which case there will be, as it were,
-a net spread out for mterceptmg every nebulosxty that comes
~ within the reach of their attraction. |
| @II go4. * Three or “four stars of various sizes are mixed
‘« with pretty strong nebulosity.”
' M, 165. « Five or six stars formmg a parallelogram, are

« mixed with very faint milky nebulosity.” v
@III 697. ¢ Several small stars are contained in 1 faint nebu-
< Josity hbout g or 4 minutes long and § 3 broad.” See fig. 10.
Ehv, 75. « Three stars of about the gth or 10th md"mtude

« are involved in pretty strong milky nebulosity.”

Thls ccllection of thirty-seven objects, consisting of 2, 3, 4,

5,6, or more small stars that are mixed with nebulosity, con-

tains a varnety af msiances in which the effect that has been

mentioned of the interception.c :Lhe nebulous matter- may have |
taken place.w It Is very obvxous that nothmg positive can bar"ff B
~ said about the formatlon of | so many starrymebulous patches,

B for unless by ong: ‘continued observatlon of the same: patches"
| e Phxl Trans for 1811, pe 320;} L s
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i relatmg ta the szderea! pdrt qf the Heaﬁms.
wé could be acquamted wnth every change that may happen} :
‘i the nebuloslty orin the magmtude of the stars whzch appa":;
rentlv compose them, thexr real union and constructson must
~ remain’ uniknown. - We can only hint, that every nebu!osxty'_p_\
“which is cartied into the region. of a small patch of stars will ~
_ probably be gradnaﬂy arrested and absorbed by th and-
© that thus the graw'h cf stars may be contmued e

8 ()f olyects qf an ambzguous constructzon.

From objects ccmsntmg decided ly of stars, but wlnch erther o )
have nebu]os:ty m:xed with them, or are in such qntuanons as B
_tobe seen in the same line with nebuloszty, I proceed to give -
an account of some others, of which my observations have not
ascertained into what order we ought to class them.
It has been remarked, on a former occasion, that clusters
of stars, when they are at a great distance, may assume a ne--
bulous appearance.* This may be experienced byphservjng» |
a certain celestial object with a telescope of an inferior space-
penetrating power, through whnch it will be seen as a nebula;
whereas with an i A ich has a higher degree of this
power, its appearance Wﬁﬂif‘ Ti- mixture of nebules:ty and
~ stars; and if this power of the telescope is of a still ‘“higher
“order, the stars of the same. obJect will then be d!stmctly per=
ceived: the nebulosxty will no lcmger be seen, and the object e
| wnll be entltled to be placed into the rank of clusters of i
Other objectsﬁxereﬂare, where a greater space-penetratmg‘ -
POwer w:ll only increase the brlghtness of the nebulosity, and . ’,
at the same time make the tmge of it more umformly umted S

e Phﬂ Trans. for 18u, page 270 R
' L 1 2.




| drqtance from us, that the hlghcst pmver of penetranon, w Iuch
hitherto has been applied to it, leaves it undetermmcd whether
it belong to the class of nébule or of stars, it may then be

called ambnguovs As there is, howevcr, a considerable dif-
fetence in the amblguxty of such objects, I have arranged 71
of them into the followmg four collections.*

The first contains seven objects that may be supposed to

consist of stars, but where the observatlons hitherto made, of
. either their appearance or form, leave it undecxded into which
 class they should be placed.
(EXonnoiss. 31 is “ A large nucleus with very extensive ne-
“ bulous branches, but the nucleus is very gradually joined to
« them. The stars which are scattered over it appear to be be-
“« hind it, and seem to lose part of their lustre in the passage of
« their light through the nebulosity ; there are not more of them .-
«« scattered over the nebula than there are over the immediate
« neighbourhood. I examined'itin the meridian with a mirror
«“ g4, inches in diaméter, and saw it in high perfection; but its
“ nature remains mysterious. Its light, instead of appearmg
« resolvable with-this aperture seemed to be more milky.”

* See. seventy-one ambxguo;xs ObJECtS, in four collectxons —
 First collection II, 400. I, 379. 693 745 V, 2. Connoiss 1. 31,

Second collection I, 46. so. 11, 27. 78 79- 180 :95 199. 207. §54. 609, 771. 822.
850. 855, III, 3. 101, 239. 399- 455+ 696. 725. 743. 1V, 22. Connoiss. §7.70.

Third collectxon[ 44- 47 11, 47 48 76. los 202, 279, 383 469. 473. 500. Go8.
808. 1II,47.53. 55+ 134 288. 580. 747.910. 'V, 1. VI, 38 ‘Connoiss. 81. 82,

Fourth_collection I, 52 103 122. 249 288, 1II, 4. 84 584. \Z 3 Vi, 15,20,
Connoiss. 100. ‘ ,



yann pothier
Note
M 31 (NGC 224) - GX


rela gto t/zc mlemal part cf the Heavms. a6

l‘ he ObJCCtS m thxs collewon must at present remam am-f
bxguous.- T R Sl fif
_ The next contams 26 nebulous obJects of whach the ﬁgureéff{
has been ascertamed to be round or nearly round. L
@ll 101 is “ A pretty large, round, extremely famt eas:lyé’

“ resol,vable nebula. l can almost see the stars. in jt. See o
ig11d | | . : o i
E]Connov;s 57 is « An oval nebula w:th an eocentne oval dark L

“ space in the middle ; tllere 1s a strong suspicion of its con- c

“ sisting of stars. The dmmeter measured by the large 10 .
“ feet telescope, is 1/ 28,3.” | : |

The globular form of the objects in thls collecnon, whxch _i’ B
is deduced from their round ﬁgure, will so far ascertain the

manner of their construction, that they must either be still in
a condensed state purely nebulous, or else, if consisting of
stars, that they-must"be already in a far advanced order of
~compression, and .only appear nebulous on account of their

very great distance from us. - A middle statc between the
progresswe condensanon of a globular nebula and a cluster_ |
- of stars can have no exxstence  because a globular nebulosxt)

when condensed can only produce a single star. Thereis,

however, a possibility that a mass of nebulous matter in mo-

tion may be mtercepted by a globular cluster, in which case
the nebulosity must soon assume the form of the clustnr, and;v_._r

wdl hnally be absorbed by it.

only are deacubed as easxly resolvable, but in most of wluch:‘:‘

‘some stars have actually been seen.. R
@l 500 is ““ A very large, easily resolvable, extended nebu- .
« lous object I see a fcw ot the largest stars m 1t. See ﬁg 2.

e e T U
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drstance and cdm'f’ressxon of the <zmall stars compoqmg a clus-
ter whnch contams no nebulos:ty, it may put on the nebulous
= mrappearance ”

- The fourth collectnon contains 12 nebulous objects, of which
the description makes it probable that they belong to the order |
of clusters of stars. - .

E)1,249is“ A consxderdbly br:ght extended nebula about 4
““long and ¢’ broad; it is =eas11y resolvable, and I suppose with
“ a higher power and longer attention the stars would become
« visible. It is brtghter about the middle.” |

(=XConnoiss. 100 is “ A nebula of about 10’ in diameter, but
« there is in the middle of it, a small, bright cluster of supposed
“’stars.”

9. Of the sidereal part of the Heavens.

The foregoing observations have proved the intimate con-
nection between the nebulous and sidereal condition; and
although in passing from one to the other we have met with

" a number of. ambiguo‘us objects, it has been seen that the ap-

~ parent uncerta'inty of their construction is only the consequence
of the want of an adequate pcwer in our telescopes, to shew

them of their real form. We have indeed no reason to expect

that an increase of 71g’"’t"’7anf t:stmctness of our telescopes

would free us from amblguous objects; for by improving our -

-power -of penetratmg into space, and resolvmg those which

we have at present, we should probably reach so many new

objects that others, of an equally gbscure canstxuctxon, would‘ |
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L relatmg ta the szdereal part cj tht He‘ 4

B 4';:obtrude themselves, even m freater number,

L non.

accoun“,.of |

‘the mcreasede space of the mo e distant reg:ons of thexr sxtua—-

From stars mixed wnth nebulos:ty we are now v to dxrect aur_i_*:;‘.-f,_:'ff

o attentmn to the purely . sxdereal part of the heavens and as

‘stars are the elementary parts of sidereal constructwm, itwill B

~ be proper to review what we know of thcxr nature Havmg Sk

already entered upon thm; ibject in a. former paper at some -

~ length,* I shall only give a few addntxonal observanons, wnh
a summary outline of the former arguments.

The intensity-of the hght of a star of the first magmtude?:;

. may be compared “ ith solar hght by consydermg, that if the _

sun were removed to the distance at which we generally ad- S

" mit the brightest stars to be from us, its visible diameter could

not excced the 215th part of a second ; and its appearance__ o
therefore would probably not differ much from the size and =

‘brightness of such stars. By reversing  this argument we

shall be authonsed to conclude, from analogy, that stars, were
hey near enough, u¢uld assume the brlghtness, and some of =

- them perhaps

Isot ye size, of the sun ; and the consequences -

that have been drawn n from the observations gwen inmy paper =
~on the nature and codstrucuon of the sun, may be Iegmmate]y T
'apphed to the stars; whence it fcllows that stars, although N

surrounded by. a lummous atmesphere may be looked upon

- as so many opaque, habltable, planetary glabes dxﬂermg,__i o
~from what we kneweﬁour LS, oty ine
b_y tbexr mtrmsxcauy Lummous appearance. o

i wc, 3uu_

They also, hke the planets shlm. wuh dxﬂeféhtly coloured

hght. That of Arcturus and Aldebaran for mstance, is as’ S
T ..: v Phll Trans tur 1785. p‘lge 58~. o ' |




Xist many daubierstars Strch asy Andromedae, B Cygm
and many more,* In my sweeps are also recorded.the places\
~of g deep garnet 5 bright garnet and 10 red coloured stars,

ﬁf’t’ﬁﬂﬁus small magnitudes from the 4th to the 12th.

By some experlments, on the hght of a few of the stars of
'the first magnitude, made in 1798, by a prism applied to the
'V'eye-glas:aes of my reflectors, adjustable to any angle and to
any digection, I had the followmg analyses. o
- The light of Sirius consists of red, orange, yellow, green,
blue, purple, and vnolet
« Orionis contams the same coloura, but the red is more
intense, and the orange and yellow are less copious in pro-
portlon than they are in Sirius. |
Procyon contains all the colours, but proport:onally more
blue and purple than Sirius.
Arcturus contains more red and orange and less yellow in
‘proportion than Sirius. I S
- Aldebaran contains. much orange, and veg,y’ little yellow. -
‘« Lyra contains much yellow, green, blde, and purple.
The sumlarxty of the ‘general construction of the sun, the
stars, and the p}anets, is also much supported by the perlodlcal
variations of the hght of the stars observed in many of them ;
for these variations’ can nnlv be ga;xsfactomly accounted for by
'admxttmg such stars to have a rotatory motlon on_their

© ® See Catalogue of double stars Phll. Trans for 178:, IXI, 5. Vs 5, &c
+ See Mr. chorr s Cataloguc of vanable stars Phil, Trans. for 1;86, _page

191,

.'\;




o rela!mg to the .mlcreal pdrt :y' tlw Heavens. e |
o rfaxes hke that whach the sun and the planets are known to ;.f{f
have.,, | Ly e ‘.-* L ”“' ks
10, Of the aggregatzon qf Stars. o R
| That stars are not. spread in equal portlons over the celes-' :
tial regions is ev:dent to the eye of every one who dm
view to them in a clear night; but if this wanted any proof »
‘the star«-gagesél have ﬂven in the Phxl Trans. for 1785,
would abundantly shew that the greatest variety in their dis-
tribution takes place; for \n\h:le in my sweeps many fields of
view of the telescope were without a single star, others con-
tained every assignable number, frqm one to more than six
hundred. !, | | o |
In mg exammanon of the heavens,l remarked that in many.
places there were patches of stars of such a particular appear-
ance that I was induced to call them foﬁnz’ng clusters, - This
‘expression was however only used to denote that some pecu-
liar arrangement of stars in lines making different angles,, )
directed to a certain aggregauon of a few ceaiﬁ %tars, sug-
gested the idea that they might be in a state of progressive
approach to them. This tgndency to clustering -seemed
chiefly to be vxs:ble in places that were extremely rich in stars.
- In order therefore to investigate the existence of a clustenng |
power, we may eXpect its effects. to be most vxsxble in and near
the milky way, and it is for thns purpose | have dlstmguxshed B
~the relative s:tuatxon of the clusters to whnch 1 refer.’l‘ | '

. See Remarksea %heroeamfy monon of stan on thenr axes. Plnl. Tnns for :796, :
me 6 |
4 See twenty clustem of stars, ﬁfteen in the mxlky way V[I,4o 45. VIII 16. 18,
'35 36. 42. 47. so 56 6o. 61 64. 67 Connous 6. and ﬁw- nm it VIH. 8. 40,. L
41, 44 83 B SER R o i o
L _M_ncccxw; S 'Mm



_zcal Qbsematwns

ne that‘seeni'to be. drawmg toa centre ]tke a

« crooked’ lure

VL g, is c A very coarsely scattered cluster of large stars;
.« they'form a éross and extend over a large space; not rich.”

t See ﬁg 13 The stars about the cluster belong to thc mnlky ,

way.
E}VIII 83 is«“A c]uster of - scattered stars above 1 5 in dia-
“ meter; pretty rxch and joining to the mulky way, or a pro-
«“ jecting part of it.’ e -

The 20 objects here referred to are not gw en as instances
' of the'actual formation of clusters, which, being an effect that

must undoubtedly require much time, cannot be visible; but
merely to-draw our attention-to a seemingly agfregating ar-

rangement of the stars, which must render it probable that in
‘regions where stars are very numerous,’ but uncqually scat-
tered, a c]ustermg of themﬂﬁay arise from the prepunderatmg
attractrons resu:hng in dlﬂ"erem places. I

11, Of zrregular Clustm.

~ When' clustErs of stars-are. suuated in very rich parts of the
. heavens, thvéy areﬁgenera}ly of an irregular form and very

1mperfect1‘yf': ‘
milky way, mafy mdeed be lookeﬂ upon as so many portions

of the great mass drawn together byt the action of a clustermg

power, of wh,, _fh they tend to prove the. existence,
I have chivxded the followmg' 112 obyects into two collectaom

ster of stars Of varrous stzes ctmtam» "

s V-A large cIuste*r"*of stars consxderably com-
""rtch ‘some of the stars are arranged ina long”

which are in, and very: near the

L ',9;%&,-{
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 relating t b s _mm Hevens. o

Ihe ﬁr&t of them wntams 80 clusters of whwh the

ﬁgure has not been partlcularazed . P

@VIII 48 “«A cluster of coarseiy and megularly lcattered,
¥ pretty Iarge star«;, of nearly one size and colour._ \ See

" ﬁg 14 R N

~ The stars of thfse clusters are in general very W

ously scattcred; they are however suﬂimently drawn together
to shew that they form separate groups; and in many places
a defaication of the number of stars surroundmg the: clusters A
is already so far advan(%d as to mdacate a tendency to future[, :
msulatmn | : S ERE ; |
T he second collectlon contams 8¢ m'egu)ar clusfers that are f |
from e to go’ in diameter.f | |
@VH ‘4 is *“ A cluster of large stars about 2o or 25’ in dla-
“ meter, cons:derably rich; it is of a coarsely circular ﬁgure o~
The great number of clusters i in these two callectxoﬂs isnot
“only an indication that they owe their origin to a clustenngv
power residing in the stars about their center’; bat the still -
remaining xrregu]amy of thexr arrangement additionally proves .
that the actionrof ti ering. power has not been exerted
Iong enough to produce a more arnﬁcaal construcnon. The .

2

' See eighty irregular clusters of stars, of vanous unasccrtamcd slzes, ﬁﬁy-thm}] '

v ' in the milky way; VII,; 35 36 42. 50. 62. 67 VlIl.4 5. 6. 13 15. 19.30.:1.

32,25 37. 38, 30. 31. 33- 34: 37- 45 46. 51. 52. 54. 55-57-  58. 59 63. 72.76.79.

82. 84. 85.86. 87. Connoxss 7. 8. 16 18 2. 24 25 26. 29. 36. 38 Egghtun

v ncarthcmﬂky way, VII 6. 15 46 VIII z n z3 43 4.9 62 65 Qs 69 73
Tonnmss 20 34 39 4ﬁ8*"nrnea -distance from-it ;- V1, - o 10.

29 71 Connoxss 44..45 73 _ : o R : .
= See thxrty two 1rregular clusters from 2 to 30 in dmmeter, twcnty -two in the, :

,:mﬂky way, VI 23 VH. 10..12. 30: §2.° Vill,g 13 14 17+ 26. 32. 39.48 53
700 74 77. 78. 8o. 81.. Connoxss. 23. 93 Tcn near the mﬁky way VI, 39 VIL ~
11.13 14160 32 66, VIH 66 88
| ‘ M m 2 - f V\“”f‘ )

o
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12. -Of‘C!usitérs:‘véﬁous;lyv é.’iténdéd and compressed.

- The authnes of clusters of stars in rlch parts of the heavens,

'and even . of ‘those that are “insulated, are seldom sufficiently
defined to arrange such clusters ‘by their figure; and as the
following assortment. contains some that are vanously ex-
' tended and. dzﬂ“erently compressed it will be seen, from the
descriptions of a few of them, that the power which has drawn
the stars together must have acted under different circum-
stances.* |

E)VI, g is «“ A cluster of very compressed, extremely small
“ stars, containing a few large ones. It is of an extended_
_« figure, afid, as it were, divided. ' |

In this cluster the observed partial division points out the

cause of its being extended, which'may be ascribed to a double
seat of preponderatmg attractmns at some lxttle distance from
each other. T | « -

EVI, 24 is «“ A very rxch cluster of extremely small and very
. pompresscd stars ; it is about 6’ long and 4’ broad.”

.. Here the stars of thezcl:ustgr’ are not only much com pressed,
but the orders of it are moreover. sufficiently determined to
shew the lmmts nf its extent ~from which we may infer that
tbe 01‘3“93' IS " ing. towards msulatxon, and that in the
end a gmdual cencentratxon may brmg it to a globular form. |

R See ﬁftetm extended clusters of stars ; twelve in the mx!ky way I, 198 Vj,
14. 24 36 VH, 18¢ 19.27. 41, 44 56 VIII, 3. - And :hree near the milky way
VI, 9. 64. VIII, 75 | [T e AR |

FEES

< AR
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»f,,_ w !atm g Io Me “ ‘kl‘!’alf‘i""} .

@VI 86 ,5 “ A very compressed cluster of small an' ] i o;ne
' “large stars; extended nearly in the merldmn, the ‘most

- “ compressed part is about 8’ long and 2’ broad, with many
“ stars scattered amund :t to a consxderable dmance."f};Sée,‘:

The construcnon of thls cluster may have arisen from the
situation of many stars. in the same plane, drawn towards a
centre by the clustermg power for any plane seen obhquely
~will have the appearance of an extended form. o .

E)VI, 64 is «“ A large cluster of stars, of a mzddlmg suze, ir-

“ regularly extendcd and consxdemblv nch ’I‘he stars-are

“ chiefly in rows.’

" Here each row of stars lﬁ*ay have a different preponderatmo‘ L

attraction, but every row will attract all the other rows; nay,
from the laws of gravitation it is evident that there must be

somewhere in all the rows together the seat of a prepander- .

ating clustering power, whnch will act upon all the stars in
the nelghbourhood s D

yiars qf a peculrar desmptw.u. .

13 Of 'us»:ers of

~The great variety of Ways in which the attractions of un- —

equally scattered stars may produce a- clustermg power wdl

be further exemphﬁed in the: followmg objects. & e

@VI, 55is ¢ A pretty compressed cluster of very s small stars,
“ it is of an irregular ﬁgure, and has a vacancy in the middle.”

| Tbls “appearance | may be' accounted for by supposing, - for
 instance, three, four, or a greater number of preponderatmg

1 i See sxx clusters of stars of a pecuhar dcscnptxon i onc m thc m:lky way. VI!I, 24.

© Three near the mﬂky way VII 26 5 5 Connoxss 4 3 and two ata dxstance from it L

) .:VII L Connoxss 30. LS S D AR R T
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" omml Obsmamns

‘c'h other, suuated 0 as to mclme a
ini:;ivllxch then, cannot be accumulated,

: v g power arssmq from the combmed attrac- |

trons wxll be exertéd on the surroundmg stars. .

onnoiss. 4 is “ A rich cluster of considerably compressed

¢« small stars surrounded by many straggling ones. It con-

“ tains a ndge of stars running through the middle from south
““ preceding to north following. The ndge contains 8 or 10
“« pretty bright stars. ~All the stars are red.” |

The curious construction of this cluster is sufﬁmently ac-
‘counted for by the bright stars in what i is called a ridge;
small stars accumulated about it having somewhat the ap-
pearance of the shelving sides of the ridge. ‘The observed red
colour was probably owing to the low situation of the object.
@VU 26 is « A cluster of extremely small and pretty much
«« compressed stars, with a few large ones in the shape of a
“ hook." |

From what has been remarked hlready it will not be neces-
sary to enter into a consnderanan c‘)f the cause of the uncommon
form of this cluster. o
~ =XConnoiss. go is « A bnlhant cluster, the stars of which are
“ gradually more compressed in the middle. It is insulated,
_ ¢ that is, none of the stars in the nelghbourhood are likely to
-« be connected with it. Its diameter is from o' 40" to g’ go".
«Its ﬁgure is 1rregu' arly round. The stars about the centre
-« are so much compressed as ‘to appear to run together. To-
¢ wards the north are two TOWS. of bnght stars 4. or 5 in a
Y line.”’ o 4 _ S - ‘
In tﬁls accumulatxon of stars, we plamly see the exertion
of a central clustermg wer,wklnch may resxde ina central ‘-
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e the stars about the centre, The lines of the bnghi stam, al..

‘ L ﬂ!ldtiﬂg ‘0 t“ mdt”aj m ‘_’f W lkm’”‘ :
,. mass or, what is more pmbable in the compound energy of
though by a drawmg made at the time. of obsenamn, om: gf}_ - k

_f-them seems to pass through“%?‘!uster, are pmbably notf,
oonnccted thh it. e T

| 14 Of di ﬁrml!y compresved C’lusters qf .$(t/ars

I have hitherto only comlderad the arrangemem of stars o
_in _clusters with a view to point out that they are drawn tor
gether by a cluatenng power, in the same manner as the ne-

bulous matter has, in ‘my former paper, been pmved to be
condensed by the gravitating principle; but in the-41 clusters

of the following two collections we shall sce that it is oue and
the same power umforml) exerted ‘which first condenses nes

bulous matter into stars, and afterwards draws them togcther |
into clusters, and which by a continuance of its action gradu-"? -
ally increases the compression of the stars that form the
clusters. - X S » S
The first collection contams 33 clustars, the stars of wh;ch
~are consxdembly compressed.* L N

ENV I, 12 is «“ A beautiful clubter osf preztv eompresscd atars,:‘ -
“ near half a degree in diameter. It is cansxderably nch, and
* most of the stars ave of the same size.” _ . B
~ The moderate compression of the stars in the clustera of

tlns order renders them ﬁne ijects for good telescopes. o
' The second coilecnon contams 8 clusters in whach thu |

. Scc thxrty clustcrs uf conndcrably camprcssca sum, sevemcm in the milky way": o

o VI 16. 29. 33. 34. - VII 2.9.9.22. 23. 33. 43. 65. VIII, 38 Ccnnons I 3;.'
50 103. Fifteen near the milky. way VI, 6. 22. 42, Vit s 17 20. 21, 24. 34. 47
5, 53 59 63 Vllf, 13 .md one atad:stancc from :t Lonnoxs:» 07


yann pothier
Note
NGC 2360 - AO


. alflObsemattons s S

is »carrledfg “tof‘a much hlgher dea-v o

oty béai_uti"fdli#risch clu_stérjéf Veriy cdmpr‘essed

The clusters in tlus collectlon are also ﬁne objects but on
account of thelr hrgher compressxon, require supenor tele-

15 Of thg gradual concentratwn and msalatton of Clusters of Stars.

The existence of a clustermg power is nowhere so visibly
pointed out as in the 89 clusters which are given in the fol-
lowing collection. My remarks upon them will come with
more clearness when applied to a particular description of
'some of them.

B3V, 5 is * A beautiful cluster of very compressed small stars
« of several sizes. Itis of an irregular round form, about 12
““or 15 in dlameter, and the stars are gradually most com-
-« pressed in the middle.” | v |

~ Here the gradually increasing compression of the stars
points out the central situation—of the clustermg power; the
form is also that of a solid, not much dlﬂ'enmg from a globular
figure; and by the outline of the cluster we may consider it

as already in an advanced state of msulanon from these cir-

'+ See elght cluste of very compressed stars, ﬁve in the mnlky way VI 27. 30.
VII, 8. Connoxss _'21 43 Two near the mﬂky way VI, 10. VIIL, 48, and one at
a distance from it ”’* e - ~ £ -

% See thxrty—nme clusters of gradual concentrat:on H twenty-one in the mrlky way

- VI, 5. 13..17. 18, 25 26, 28. 32. VI, z; 28, 31. 37. 38. 39 §51. 60. 61. Con- .
noiss. 28. 37. §2. 7he Seven r:ear ¢l e‘xmlky way \I. 2. zx. 3:. 37 40. VII, 4.9. 535,
and cleven ata dnstance from xt I, 41., IV, 63. VI, x. 8. 9 19. Connoxss 31 55

T T N
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§ relatmg Io tlw .fzdereal part qf the Heave»_ s
cumstances we may 1herefore conclude that thw cluster has
been long under the mﬂuence of the clustermg power. See

e ;.'E)Cﬂﬁnmss. 68 is «¢ A beaunful cluster of stars, extremelf ﬂ°h

“ and so compress“ed that most of the stars are blended toge- -
¢ ther; it is near g’ broad and about 4' long, but ChiEﬁYfGﬂﬂd—
,“ and there are very few scattered stars about.” | ,

~ This oval cluster is alsaappmachmg to the globular ferm .
and the central compresswn is carried to a high degree. The
insulation is likewise so far advanced that it admlts of an ac-

curate descnpnon of the contour. |
~ The clusters of this class are beautiful, but can hardly be B

seen to any ddvantage w:theut a 20 feet texescope

16. Of glcbular Clusters of Stars

The objects of this collecnon are of a sufﬁcrent brxghtnessﬂ
to be seen with any good common telescope, in which they
~ appear hke telescopic comets,{gr bnght nebula, and under’f
this dxsgmse we owe thelr dlscovery to many eminent astro-
nomers; but i r to ascertain their most beautxful and

artnﬁcxal constructaon, the appheaﬂenef high powers, not only_ o |

necessary and as they are generally but httle kuown and

are undoubtedly the most interesting objectsin the heavens, I

| shall describe several of them by selectmg from a senes of, =
obser\ ations of 34.gears so"‘ are. s with o

 my mstrumeﬂte %haﬁtmay bea dlrectnen for those who wxsh"“ |
to view them to know what they may expect to see with such
- telescopes as happen to be in thexr possessxon P

.. See fourteen globular clusters of stars . One m tbe mﬂky way Connom 19. .
Mncccxlv. N n - T
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“into th .}aﬁeid flt isa very. bright object.” -
«ltisa clustetofstars of a round figure, but the very faint
-4 %té&lﬁ&eﬂ the outs@e of globular clusters are generally a
« Jittle dlspersed so as to deviate from a- perfect circular forn.
“ The telescopes which have the greatest light shew this best.”
“Jt is very gradually extremely condensed in the centre,
“ but with much attention, even there, the stars may be dis-
« tinguished.” |
“ There are many stars in the ﬁeld of view with it, but they
« are of several maghitudes totally different from the exces-
“ sively small ones which compose the cluster.”’
“ It is not possible to form an idea of the number of stars
“ that may be in such a cluster ; but I think we cannot csti-
“« mate them by hundreds.”

¢ The diameter of the cluster i is about L of the ﬁeld which -

- gives ‘1’ 53",6. . See fig, 17.
@Sept 4, 1799. 40 feet telescope, power 240. “ 1 examined

“ the 2d of the Connoxsv It appeared very brilliant and lu-

¢ mmous. e

;% The scattered stars were brought to a good, well deter«‘

* mined focus, from whxch it appears that the central con-

“ densed. hght is owing. toa multlmde of stars thatjppeamd, |
“ at various distances behind #nd near each other. 1 could
. o actually see and distmguxsh the stars even in the cemml ’_

: ,Four near the mnlky way Connmss lo/ xz 56. 80, and nine at a d;stance fz:om 4‘ .

Connoxss 2. 3. 5 13. 15 53 73. 79 2.

721 }.fef theCﬁmzozssance des temps came
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L maqs. | _T hke Rev; Mr.Vmct:, Plumxan meessor af Astr
at Cambrxdge, saw it in the same tzelescope as descnber_‘l_m

=

¢ of the Connmss. isa beautxful cluster of stars, f ‘coml
“« about 200 of them; but the middle of it is so compressed*{-“} B

| g mlatmg : 0"‘tbe mlerealﬁm ry' tiw f

@May 27, 1791. 4.0 feet teiescope power 370 - The‘;sth}_

ted

«¢ that it is xmposfbte to d:stmgmsh the stars,’f*

| @Ianuary 5, 18¢7. g0 feet telescope Space—penetranng
ing power 157.8. * The g6th of the-,;'f’-‘ g
s Lonnoxss. is a globular cluster of very compressed and

- power 75,08 Magni

«very small stars. They are gradually more compréssed
“ towards the centre.’ | 3
EMay 26, 1786 g0 feet telescope «The Soth of the Con-»
“ noiss. is a beautiful, roumf cluster of extremely minute andf "
«“ very compressed stars about g or 4/ in diameter; by the
“ increasing compression of the stars the ciuster is very gra-
« dually much brighter in the middle.” | o
FMay 16, 1787 20 feet telescope. * The 1 3th of the Con-
“ noiss. is a most beautiful cluster of stars It is. exceedmgly_ o

. Awo fcﬁﬂWpeslﬁlmy—lﬁ used for exammmg objects eb:t other msm: S

ments will nat reach. Tt\;ook througlmnﬂtrgtrthm reqmred :s‘loas of time; wlnch.. |

ina fine mght, an astronomcr has not to spare H but it ought to bc known that the -

opportunities of usmg the | 40 feet: rzﬂecter are rendered very scan:e by two matenal V
circumstances. The first is the chnngeah!e temperature of thc utmos;:hcre, by which

- the mirror is often covered’ mth the condcnsanon of vapour upon its- surface, which . o
- renders it useless for many hours; and.in cold weather. by freczmg upon it for thej R
whole mght, and even for. weeks togcther. for “the ice cannot be. safdy ttkcn of

tillag general thaw removes it. Thc next is that, with all imaginable care, the poh:hi ! | N

of a mirror cxposed luke that in the 40 feet telescope, though ‘well_covered up, will E
 only preserve its required lustre and delicacy about two years. ‘The three observations
I have given miust consequently be Tooked upon as Bavmg been mude by three differ-

“ent mirrors; but if we will have superior views of ﬁ:e heavms, we must aubmit to

o cxrcumstances that cannot easnly be altered.

Nné
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T dxameter . but‘ are mregular

4 .stmnomzca ) Observatzans

1o

@Sept 24., 1810 Large 10- feet Newtoman teleecope Space-
nenetratmg power 75,89. Magmfymg powers ¥1. 108. 171.

gg0. The e;d of the Connoiss. is one of the globular clus-
< ters; very br:lhant and beaunf'ul ‘The compression of the
“ stars begins to increase pretty suddenly from the outside at -
3 of the radius, and continues gradually up to the centre,its
“ dcameter taking in the outside is full half of the field of the
« glass magnifying 171 times, which gives 4' go”.”
@NOV'. 2g, 1805. Large 10 feet. “ The 15th of the Con- ~
‘“ noiss. is perfectly round, and insulated. The accumulation
« of the stars towards the.centre is more sudden than the 1gth
- of the Connoiss. and the scattered stars extend proportion-
-« ally much farther. Its diameter is 4 of the field of the glass
“« which magnifies 108 times, that is to say 4’ o”. It passes
“ the wire in 18”,0 of time which by calculation gives only
“2’ 11”.g, but 1 rely more on the estimation by the known
«¢ field of view which i is 24/ o"; because the limits of the clus-
< ter canﬂot be properly fixed upon for a transit.”
@aﬂ 13, 1806 Large 10 feet. * The 7gth of the COHDC]S.S. |
“isa cluster of stars of a globular construction, and certainly

et telescope, on account ¢ ‘:;eratcwczght of the- m}rreraﬁd&her '
proporuonally long woodcn tube, has the _great advantage that with proper precau-
tion it may be used in any temperaturc Sometxmes, however, a sudden. change from
cold to heat towards mormng has puta stop to the observations of the mght. _ 'I‘he’

mirror will also preserye ah excellent polish for several years; and havmg asecondone

, ready to supply the place of that whxch is in use the mstrumcnt may always be ready
for observatxon._" i o : - ,
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M 3 (NGC 5272) - AG

yann pothier
Note
M 15 (NGC 7078) - AG
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Note
M 79 (NGC 1904) - AG


o

o (fompnessed and even a good way from it,
% diameter-is a’ httle less than % of the field; and wath 2202
= ;“ little more; the field of one bemg 9’ 0", and of the ether_j:_‘i

“ 8’ 0", a mean of both gives the diameter of the clus% r 2! 50", -
o but I suppose that the lowness of the situation prevents my
- seeing the thinly sc ﬁmm;, s0 thdt thas cluster is pro-:jv.-i

| ’relatmg to tlze srdm»al part‘qf ‘the Hta.: ns.

et ;“ extremel y rxch Towards the centre the stars .are extre; nely

With 171 the

“ bably larger than it appears.”’ o |

Common 10 feet tclescope bpace-ﬁénetratmg pcwer 28 67
“ When the 3 9th of the Connoiss. is viewed with a magmfy-.};y
“ ing power of 120, the stara are visible ; the cluster is insu=.
“ lated ; sowe of the smaﬂ stars scattered in the nexghbourhood o
“ are near it; but they are larger than those belongmg to the
« cluster. With 240 it is better resolved, and is much con-
“ densed in the center. With 300 no nucleus or central body

‘¢ can be seen. The dmmeter with the 10 feet is 8’ 16, and *
“¢ the stars in the centre are too accumulated to be separately :

‘“ seen.’ . o .
@7 feet telescope, - e 1€trartmg powcr 20,35. The-*‘“
“ 53dof the Conﬂmss. ’eﬁﬂﬂrt 18 is easﬂy resolngle, and some
¢ of the stars may be seen.” = o |

It mll not be necessary to add that the two last mentmned f o
glcbular clusters, viewed with more powerful mstruments, are
of cqual beauty wn h the r&»t and from what has been sa:d 1t?f o

e . The Iarge w fceﬁekscnpefs ina consxderablc degrce subject to the obstruct:ons"“‘" :

“arising from chmge of temperature. and tarnish; but as it can be dxrected to anyf_""'
[')art of :he hcavens in a few mmutes, a&é. is’ easdy prepared. for o’v;ex vatxon. it be:
comes a very. uaeful mstrumeut when the clcarness of the atmoxphere is mterrupted e

by ﬂvm: clouds ;. or when'the placrof an ou;ect um vxs:blc in the ﬁ'xder, or mght- :

g!.m, is to i)c ascertam d

P . .
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M 19 (NGC 6273) - AG
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M 53 (NGC 5024) - AG


rom m‘tml ()bsematzom

_exemcn of a cluqtermg pmwr has_.
cumulation - and arnhmal construction of these
e *ob;ects to the hlg mst degrec of mysterious
perfectxon. THE VS

17 Of more dzstant g!obular Clusfers u/ Stars.

The objects contamed in this asqortment are so like those’
of the foregomg collectmn that in my observations I have
called them miniatures of the former. Small instruments can-
" not reach them, I shall therefore describe them as they appear
- when proper powers are applied to themn.*

ENVL g5is“ A cluster of very faint exceedingly compressed
“ stars, about one minute in diameter. It is the next step to
““ an easily resolvable nebula.”
&EWVi, 11 is « A cluster of stars about 1% or 2 minutes in dia-
““ meter. It is a good miniature of the 19th of the Connoiss.
¢ not only with respect to the size of the cluster, but also with
-« regard to the mutual distance and the reduced magnitude -
* bf the stars of which it consxsts. ‘
onnoiss. 9 is “ A cluster of very compressed and extremnly'
“ small stars. Itis a miniature of the 53d.”
Eﬁonnoxss. 14 is « Like an extremely bright, easily resolv-
~*¢ able round nebula ‘but with a power of 300 I can see the
« stars of it. It resembleq the 10th of the Connoiss. which
“ probably would put on the same appearance as this, were

« it removed half its dxstance farther from us. The stars are
. much COndensed m the nnddle. S

* See elevan miniature globular clusters of stars, ﬁve in the mxlkyway VI, 11.12. 15 N

" Connoiss. 9. 62. One near the mllky way. Connoxss. 143 and aveata dxstance from
it I, 78 III, 709. VI, 7 41 Connoxss 75
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NGC 136 - AO
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NGC 6284 - AG
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Note
M 9 (NGC 6333) - AG
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Note
M 14 (6402) - AG


o _%f%ﬁonnmss 62‘ is.

relatmg ‘zo »tlw uderzal part _.0»

s« Extremc*y brxght round very graduall

~ “brighteri in the mxddle. easily rc.%lvab]e abeut 4/ in dxameter.
 « With 240 and strong attention 1 see the stars of xt It is. a
o« mmmture of the 3d of th:.: Connoxss. S OE AR
@I 78 s Very bnght ‘suddenly much bnghter in theff -

“ middle, round about g' in diamcter. 1 take it tobca clus-j;_ >

“ ter of stars, aa it :-eems to be a mxmamre of the sd of thei o
4 Commu:s,, o B SRR RS
&), 709 is «V ery famt round very gradually brlghter m’_
““ the middle ; “absut 24 minutes in diameter.”’ A later obser- o
vation says “ I can perceive some of the stars.” s
Eﬁonnoxss 5 is A globular cluster of stars, and is a m:ma-t e
“ ture of the tinrd | : ‘ o
I have supposed the clusters of thxs class to be ata greater' -
distance from us than those of the precedmg collection, because -
the stars of which the), are composed are more minute than
those of the clusters of which I have called them’ miniatures ;
their compression is also closer and the size of the whole is

much contracted, all wh:ch partzcular.s are readilv explmned»_;]_’_ |

by admxttmg them to be more distant. This argument, how-

ever, does not extend so far as to exclude a real d}fference v
which t}‘ere may be in dﬂferent clusters not only in. tbe size

~ but also in the number and arrangement of the stars

| , ,A,,,,,,,,iils Of 512” mamdzstazzi;glnhulm ("Iticfrrc n-f anrc ;;" '

It has already been shewn in the Sth artxcle, that w hen our

 telescopes have extended vision as far as they can reach with
- distinctriess, hey will still shew objects ata greater distance

1f thcv are aufﬁuently bnght to b{. seen, ahhough we should,-’-;
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M 62 (6266) - AG
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NGC 2985 - GX
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Note
NGC 2508 - GX
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Note
M 75 (6864) - AG


fcluster of stars, the second a mxmature of the former of whxch
the stars could but Just be percewed and the third in every
_respect a snn:lar mmlature of the second as the second was

of the first, but in whtch the stars, though suspected, were no

- ]onger to be dlstmgulshed I called them second miniature
globu]ar clusters The followmg collecuon contains five of
'them. RS |

« but the bfféhtness decreasmg very gradually Itis a perfect
« miniature of VI, 13 hich is 1tself a miniature cluster of the
¢ 1gth of the Connoiss.”’

&, 48 is «“ A miniature of the gth of the Connoiss.” (which |

is itself a miniature of the 5gd) I suppose if I had looked

“ long enough I mnght have percenved some of the stars which -

¢ compose it.""

~@I 147 is ¢ A miniature of the 6 62d of the Conno:ss which is
“ a miniature of the gd.” -
@ 51 and Connonss. 6‘9 are second mnnlatures of the 53d

E 19 Of 3 recurrence of the ambzguous lzmzt qf observatmn. |

~ In the. 16th artxcle I have gwen a descnptlon of the most

| magmﬁcently constructed sidereal systems; and very little

doubt can be entertamed but that the objects of the 17th'and

~ 18th amcles are of the same nature, and are only less beaunful‘ -

* See ﬁve s%cond ammature globular clusters of stars in thc mtlky way I, 45 48. :

51. 147 Connmss. 69 e
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NGC 6293-AG
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NGC 6356 - AG

yann pothier
Note
NGC 6304-AG
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Note
NGC 6638-AG


S '. in their appearanm as they are gradually mare remote?-g-;_;:

relatmg m Me mkreal jmrt ?f W H"m"-"~ - |

~ has already been shewn in the 8th article, that in passmg from
faint neﬂulasxty to the suspected sidereal condition, we cannot
~avoid meeting with ambxguous objects, to which I must now

~ add, that the same critical situation will again occur, when from |

the d;stmctly sxdereal appearance we endeavour to penetrate e

~ gradually farther into space. In consequence of this remark,
it seems probable that among the numerous globular nebule

which have been given in my last paper, many bautiful clusters

~ of stars may lie concealed. To this we may add that several

- of the great number of abjects which have been given as stellar B

nebulz, and are probably at a still greater distance from us,
may be the last glimpses we can have of such clusters of stars
as the 77th of the Connoissance des Temps, which will nearly
put on the stellar appearance when itis viewed in a very good
- common telescope, |

This ambiguity, however, bemg the necessary consequence
of the faintness or distance of objects, when seen through

telescopes that are not sufficiently powerful to shew them as -

they are, will not affect . any of the arguments that have been
used to estabhsh the existence of a clustering power, the effects”
of which have gradually been traced from the ﬁrst indication
of clustermg stars, through irregular ‘as well as through -
more artxﬁcxally arranged dusters up to. the beautiful globular |

| 'form

The extended vwws I have taken, in thxs and my former |
| papers, of the various. parts that enter into the construﬁtxon cf
~ the heavens, have. p;epared the way for-a- final mvesngatmn

~ of the universal arrangement of all these celestial hed;es in.
AMDCCCX!V Oo o e




‘ronomzcallbservatzons ey

stlll%,}ngaged m a senes of observatnons' |

fathomed 1 shall conclude thn& paper by pomtmg out some
inferences whrch the contmug.tmn of the action of the cluster-
~ing power enabIes us  to draw from the observations that have

been gwen.

20. Of the breaking up of the milky way.

-~ The milky way is generally represented in astronomical
maps.as an irregular zone of brightness encircling the heavqns,
and my star gages have proved its whitish tinge to arise from
accumulated stars, too faint to be distinguished by the eye.
The great difficulty of giving a.true picture of it is a sufficient
- excuse for those who have traced it on a globe, or through
the different constellations of an Atlas Ceelestis, as if it were
a uniform succession of b'rightn’ess. It i8, however, evident
that, if ever it consisted of equally scattered stars, it does so
no longer; for, by looking at-it-in a fine night, we may see
its course between the constellations of Sagittarius and Perseus
affected by not less than eighteen different shades of glimmer-
ing light, resembling the telescopic appearances of large easily
" resolvable nebula ; but in addition to these general divisions,
the observations detaﬂed in the precedmg pages of this paper,
authorise us to anticipat -breaking up of the milky way,
~ in all its'minute parts, as the unavoldable consequence of the.
clustermg power. ansmg out of those preponderatmg attrac-

tions which have been shewn to be every where existing in.

its compass. :



"ffom  the | gradual dissolution of t

relazmg to the sza’m!al part gfﬂw Hemm

. One hundred and ﬁf'ty-seven mstances have i: ngen

clusters sntuated thhm ‘the extent of the mllky way, andf__ﬁ ;_:,‘}:'-ﬁj:iff?,
~their places are referred to in nine preceding articles. They
~ may also be found in ‘BopE’s Atlas Ceelestis, whose delmee- T

tion of this brxght zone T have taken for a standard. Tot ese}r»f_}} E
must be added 68 more, wh:ch are in the less rich parts, or r
~what may be calied the vamsﬁg borders of the mzlky way:
for this immense stratum of stars does not break off abruptly, T
as generally represented in maps but gradually becomes in- o

visible to the: eye when the stars are no longer sufﬁmently e
numerous to cause the i xmpresslon of mllkmess - S

‘Now, since the stars of the milky way are permanently ex-
posed to the action of a power whereby they are lrreslsttbly. |
drawn into groups, we may be certain that from mere clis-

tering stars they will be gradually compressed through suc-
cessive stages of accumulation, more or less resembhng the
state of some of the 263 ObJECtS by which, in the tenth and
six succeeding articles, the operation of the clusteung power o

has been laid open to our view, tnII they come up to what may

be called the ripening penod of the globular form, and total_‘ -

insulation; from which it is ewdent that the milky way must
be ﬂnally broken up, and cease to be a stratum of scattered L

stars g e SR |
We may aho draw a very :mportant addxtxonal conclusnon

~ into which the incessant action of the clustenng power has
brought it at present, is a kmd of chrenometer that maybe_,
~ used to measure the time of its past and’ future existence; and
| although we do not know the rate of gomg of thxs mystemus"f' o
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M 108 (NGC 3556) - GX
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NGC 3473 - GX
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NGC 7538 - ND
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NGC 4900 - GX
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NGC 3662 - GX
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NGC 2610 - GX
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NGC 676 - GX
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NGC 2392 - NP
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NGC 1999 - ND
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NGC 4183 - GX
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NGC 3489 - GX
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NGC 4535 - GX
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NGC 2394 - CL
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