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IV. On Nebulous Stars, properly fo called.
By William Her{chel, LL.D. F. R. S.

Read February 10, 179¥.

¥ N one of my late examinations of a fpace in the heavens,

. which I had not reviewed before, I difcovered @ far of abour
the 8t magnitude, furrounded with a faintly luminous atmofpbere,
of a confiderable extent. 'The phznomenon was fo firiking
that I could not help- refleing upon the circumftances that
attended it, which appeared to me to be of a very inftru&tive
nature, and fuch as may lead to inferences which will throw a
confiderable light on fome points relating to the conftrution
of the heavens.

Cloudy or nebulous ftars have been mentioned by feverak
aftronomers; but this name ought not to be applied to the
obje@s which they have pointed out as fuch ; for, on examina-
tion, they proved to be either mere clufters of flars, plaihly
to be diftinguithed with my large inftruments, or fuch nebu-

lous appearances as might be reafonably fuppofed to be occa-

fioned by a multitude of ftars at a vaft diftance, The milky
way itfelf, as I have thewn in fome former Papers, confifts
intirely of ftars, and by imperceptible degrees I have been led
on from the moft evident congeries of ftars to other groups in
which the lucid points were fmaller, but ftll very plainly to
be feen ; and from them to fuch wherein they could but barely
be fufpeted, till I arrived at laft to fpots in which no trace ot

4 a ftar
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a ftar was to be difcerned. But then the gradations to thefe
latter were by f{uch well-conneted fteps as left no room for
doubt but that all thefe phenomena were equally occafioned by
ftars, varioufly difperfed in the immenfe expanfe of the univerfe.

When I purfued thefe refearches, I was in the fituation of a
natural philofopher who follows the various fpecies of animals
‘and infeéts from the height of their perfeGtion down to the
loweft ebb of life; when, arriving at the vegetable kingdom,
he can fcarcely point out to us the precife boundary where the
animal ceafes and the plant begins; and may even go fo far as
to {ufpect them not to be eflentially different. But recolle@ing
himfelf, he compares, for inftance, one of the human {pecies
to a tree, and all doubt upon the fubje@ vanithes before him.
In the fame manner we pafs through gentle fteps from a coarfe
clufter of ftars, {fuch as the Pleiades, the Prafepe, the milky way,
the clufter in the Crab, the nebulain Hercules, that near the
preceding hip of Bootes (2), the 17th, 38th, 41ft of the 7th
clafs of my Catalogues (&), the roth, 2oth, 3s5th of the 6th
clafs (¢), the 33d, 48th, 213th of the 1ft (4), the rzth,

(a) RA. 13h. 29" 40”. PD. 60° 2”. The places of all the objects men=
tioned in this Paper are not brought to the prefent time, but given as they were
calculated from the beft obfervations I have made of them; the change in their
fituation arifing from the lapfe of a few years is too trifling to be any hindrance
to our finding them very eafily.

h

(6) VIL 17. RA. 7 945  PD, 114 34.
38. 6 53 16. 88 37.
41. 22 20 20, 38 47.
{¢) VI 10, 16 14 22. 115 32.
20, 0 42 4. 117 46,
35 O 19 44. 29 41.
(4 L 33 11 57 26, 78 25.
48. 17 10 46. 107 36,
213. 12 17 59 44 45

150th,



on Nebulous Stars, 73

15oth, 756th of the 2d (&), and the 18th, 140th, 725th of
the 3d (4), without any hefitation, till we find ourfelves
brought to an obje& fuch as the nebula in Orion, where we
are ftill inclined to remain in the once adopted idea, of ftars
exceedingly remote, and inconceivably crowded, as being the
occafion of that remarkable appearance. It feems, therefore,
to require a more diffimilar obje& to fet us right again. A
glance like that of the naturalift, who cafts his eye frem the
perfect animal to the perfe&t vegetable, i1s wanting to remove
the veil from the mind of the aftronomer. The obje& | have
mentioned above, is the phznomenon that was wanting for
this purpofe. View, for inftance, the rgth clufter of my 6th
clafs (¢), and afterwards caft your eye on this cloudy ftar (),
and the refult will be no lefs decifive than that of the naturali(t
we have alluded to. Our judgement, I may venture to fay,
will be, that the mebulofity about the flar is not of a flarry
nature.

But, that we may not be too precipitate in thefe new deci-
fions, let us enter more at large into the various grounds which
induced us formerly to furmife, that every vifible obje&, in
the extended and diftant heavens, was of the ftarry kind, and
collate them with thofe which now offer themfelves for the
contrary opinion.

h

{a) II. 2. RA. 12 32/ 3f7l. PD. 72 ’2,31.
150, 14 19 532. 81 43.
756. 14 51 42. 35 22.
(&) 1L 18. 12 41 7. 84 g1.
140. 1§ & 92 O,
725 12 6 57. 43 14
(c) VL. 19. 15 5 2. 110 I4s
(9 3 56 48. 59 50

Vor, LXXXI. L. It
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It has been obferved, on a former occafion, that all the
{maller parts of other great {yftems, fuch as the planets, their
rings and fatellites, the comets, and fuch other bodies of the
like nature as may belong to them, can never be perceived by
us, on account of the faintnefs of light refle¢ted from {mall,
opaque objets ; in my prefent remarks, therefore, all thefe are
to be ilitix‘ely {et afide,

A well connected feries of objelts, fuch as we have men-
tioned above, has led us to infer, that all nebulz confift of
Atars,  This being admitted, we were authorized to extend our
analogical way of reafoning a little farther. Many of the

"nebulae had no other appearance than that whitith cloudinefs,
on the blue ground upon which they feemed to be projeGed;
and why the {fame caufe thould not be afligned to explain the
moft extenfive nebulofities, as well as thofe that amounted only
to a few minutes of a degree in fize, did not appear. It could
not be inconfiftent to call up a telefcopic milky way, at an
immenfe diftance, to account for {fuch phanomena; and if any
part of the nebulofity feemed detached from the reft, or con-
tained a vifible ftar or two, the probability of feeing a few
near ftars, apparently fcattered over the far diftant regions of
myriads of fidereal colle@tions, rendered nebulous by their
diftance, would alfo clear up thefe fingularities.

In order to be more eafily underftood in my remarks on the
comparative difpofition of the heavenly bodies, 1 fhall mention
fome of the particulars which introduced the ideas of conneétion
and difjunétion: for thefe, being properly founded upon an exa-
mination of objeCs that may be reviewed at any time, will be
of confiderable importance to the validity of what we may
advance with regard to my lately difcovered nebulous ftars.

2 On
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On June the 24th, 1786, I faw a beautiful clufter of very
fmall ftars of various fizes, about 15" in diameter, and very
rich of ftars (¢). On viewing this obje®, it is impoflible to
withhold our affent to the idea which occurs, that thefe ftars
are conneéted fo far one with another as to be gathered toge-
ther, within a certain {pace, of little extent, when compared
to the vaft expanfe of the heavens. As this phaznomenon has
been repeatedly feen in a thoufand cafes, I may juftly lay
great ftrefs on the idea of fuch ftars being conneéted.

In the year 1779, the gth of September, 1 difcovered a very
{fmall ftar near ¢ Bootis (5). The queftion here occurring,
whether it had any conne&tion with ¢ or not, was determined
in the negative ; for, confidering the number of ftars {cattered
in a variety of places, it is very far from being uncommon,
that a ftar at a great diftance fhould happen to be nearly in a
line drawn from the {un through ¢, and thus conftitute the
obferved double ftar.

The 7th of September, 1782, when I firft {faw the plane-
tary nebula near y Aquarii (¢), I pronounced it to be a fyftem
whofe parts were conneted together. Without entering into
any kind of calculation, it is evident, that a certain equal
degree of light within a very fmall {pace, joined to the particu-
lar fhape this object prefents to us, which is nearly round, and
even in its deviation confiftent with regularity, being a little ellip-
tical, ought naturally to give us the idea of a conjun&ion in the
things that produce it. And a confiderable addition to this
argument may be derived from a repetition of the fame phe-
nomenon, in nine or ten more of a fimilar conftruétion.

(a) RA. 18h. 20’ 2”. PD. 107°-3"
(4) Phil. Tranf. Vol. LXXII. p. 115. Catalogue of Double Stars, I. 1.
(c) RA. 20h. 52’ 36"”. PD, 102° 12/,
L2 When
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When I examined the clufter of ftars, following the head of the
great dog (4), I found on the 1g9th of March, 1786, that there
was within this clufter a round, refolvable nebula, of about two
minutes in diameter, and nearly of an equal degree of light
throughout (4). Here, confidering that the clufter was free
from nebulofity in other parts, and that many fuch clufters, as
well as many fuch nebule, exift in divers parts of the hea-
vens, it appeared to me very probable, that the nebula was
unconnelted with the clufter ; and that a fimilar reafon would
as eafily account for this appearance as it had refolved the phe-
nomenon of the double ftar near ¢ Bootis; that is, a cafual’
fituation of our fun and the two other objets nearly in a line.
And though i1t may be rather more remarkable, that this thould
happen with two compound {yftems, which are not by far {o
numerous as fingle ftars, we have, to make up for this fingu-
larity, a much larger fpace in which it may take place, the
clufter being of a very confiderable extent,

On the 15th of February, 1786, I difcovered that one of
my planetary nebule (¢), had a {pot in the center, which was
more luminous than the reft, and with long attention, a very
bright, round, well defined center became vifible. Iremained not
a fingle moment in doubt, but that the bright center was con-
neéted with the reft of the apparent difk.

In the year 1785, the 6th of Otober, I found a very bright,
round nebula, of about 1§ minute in diameter (4). It has a
large, bright nucleus in the middle, which is undoubtedly

I,' ’ 1 o 4
{a) RA. 7 32 1. PD. 104 18.

(6} 732 5. 104 135.
(<) 17 58 25. 23 22.
(4) 3 30 35 109 1.

conneéted



on Nebulous Stars. 74

conneed with the luminous parts about it.  And though we
muft confefs, that if this phenomenon, and many more of
the fame nature, recorded in my catalogues of nebule, confift
of cluftering ftars, we find ourfelves involved in fome difficulty
to account for the extraordinary condenfation of them about
the center; yet the idea of a conneQion between the outward
parts ‘and thefe very condenfed ones within is by no means
leflened on that account.

There is a telefcopic milky way, which I have traced outin
the heavens in many {weeps made from the year 1783 to
1789 (a). It takes up a fpace of more than 60 {quare degrees
of the heavens, and there are thoufands of ftars f{cattered over
it: among others, four that form a trapezium, and are fituated
in the well known nebula of Orion, which is included in the
above extent. All thefe ftars, as well as the four I have men-
tioned, I take to be intirely unconneéted with the nebulofity
which involves them in appearance. Among them i1s alfo
d Orionis, a cloudy ftar, improperly fo called by former aftro-
nomers ; but it does not feem to be conneéted with the milkinefs
any more than the reft.

I come now to fome other phznomena, that, from their
fingularity, merit undoubtedly a very full difcuffion. Among
the reafons which induced us to embrace the opinion, that all.
very faint milky nebulofity ought to be afcribed to an aflemblage
of ftars is, that we could not eafily affign any other caufe of
fufficient importance for fuch luminous appearances, to reach.
us at the immenfe diftance we muft fuppofe ourfelves to be
from them. But if an argument of confiderable force thould
now be brought forward, to thew the exiftence of a luminous
matter, ina ftate of modification very different from the con-

(4) RA. from gh. 15° 8" to 5h. 39" 1’.  FD. from 87° 46" to 98° 10”.
4 ftrution.
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ftruftion of a fun or ftar, all obje&tions, drawn from our
incapacity of accounting for new phznomena upon old prin-
ciples, will lofe their validity.

Hitherto I have been fhewing, by various inftances in objelts
whofe places are given, in what manner we may form the ideas
of connetion and its contrary by an attentive infpeftion of
them only: I will now -relate a ferics of obfervations, with
remarks upon them as they are delivered, from which I fhall
afterwards draw a few fimple conclufions, that feem to be of
confiderable importance.

To diftinguith the obfervations from the remarks, the former
are given in italics, and the date annexed is that on which the
objeéts were difcovered; but the defcriptions are extratted
from all the obfervations that have been made upon them.

OQober 16, 1784. A flar of about the gth magnitude, fur-
rounded by a milky nebulofity, or chevelure, of about 3 minutes in
diameter. The nebulofity is very faint, and a little extended or ellip-
tical, the extent being not jfar from the meridian, or a little from
north preceding to fouth following. The chevelure involves a
fmall flar, which is about 15 minute north of the cloudy flar ;
other flars of equal magnitude are perfectly free jfrom this appear-
ance (a).

My prefent judgement concerning this remarkable object is,
that the nebulofity belongs to the ftar which is fituated in its cen-
ter. The {mailone, on the contrary, which is mentioned as in-
volved, being one of many that are profufely {cattered over
this rich neighbourhood, I fuppofe to be quite unconneéted
with this phenomenon. A circle of three minutes in diameter
is {ufficiently large to admit another {mall {tar, without any
bias to the judgement I form concerning the one in queftion.

(@) RA, 5h. 57" 4. PD. g6° 22/,
It
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It muft appear fingular, that{uch an obje& fhould not have:
immediately fuggefted all the remarks contained in this Paper;.
but about things that appear new we ought not to form opinions
too haftily, and my obfervations on the conftruction of the
heavens were then but entered upon. In this cafe, therefore,,
it was the fafeft way to lay down a rule not to reafon upon the
phanomena that might offer themfelves, till I thoyld be in:
pofleflion of a fufficient ftock of materials to guide my re-
fearches.

O&ober 16, 1784, A fmall flar of about the 11th or 12¢h
magnitude, very faintly affecled with milky nebulofity 5 other flars.
of the [ame magniiude are perfeitly free from this appearance.
Another obfervation mentions § or 6 finall flars within the fpace
of 30r 45 all very faintly affected in the fame manner, and ihe
nebulofity fufpected 1o be a little fironger about each flar. Buta
third obfervation rather oppofes this increafe of the faintly
luminous appearance (4).

Here the conneion between the ftars and the nebulofity is
not fo evident as to amount te conviction; for which reafon
we fhall pafs on to the next.

January the 6th, 1785. A bright flar with a confiderable
milky chevelure s a little extended, 4 or 5 in length, and near 4/
broad; it lofes itfelf infenfibly. Other flars of equal magnitude
are perfecily free from this chevelure (6).

“The conne&ion between the ftar and the chevelure cannot
be doubted, from the infenfible gradation of its luminous
appearance, decreafing as it receded from the center,

h' ' . o £
(@) RA. 6 © 33. PD. g6 13.

) 5 30 53 92 21,
January
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Januvary 31, 1785. A pretty confiderable flar, with a very
faint, and very fimall, irregular, milky chevelure s other fars of
the fame fize are pe;:fefﬁy Jree from fuch appearance (a).

1 can have no doubt of the conneion between the ftar and
its chevelure.

O&ober 5, 1985, A flar with a firong bur all around. A
fecond obfervation calls it @ wery bright nucleus, with a milky
nebulofity, of no great extent. A third {ufpe@s the milkinefs to
belong to more of the fame, which is diffufed over the whole fweep
in that place; but a fourth fays, that the milky nebulofity is much
fironger than what the nebulous ground, on wbhich the flar is
placed, intitles it to ().

The conneétion, therefore, between the nebulofity and the
ftar is evident,

January 1, 1986. A flar furrounded with milky chevelure ;
the flar is not central. A fecond obfervation calls it ajfected
with a very faint, and extenfive, milky cbevelure. A third only
mentions a flar affected with milky chevelure (c).

As by the word chevelure I always denoted fomething
relating to a center, the connection cannot be doubted.

February 24, 1286, A confiderable flar, wery faintly affected
awith milky chevelure. A fecond obfervation, much the
fame (4).

November 28, 1786. A far involved in milky cheve-
lure (e).

h.
(a) RA. 6 54 27. PD. 100 §3.
() 5 25 57 96 52.
© 5 35 50. 89 s0.
() 559 4 96 19.
(¢) 557 a4 96 15,

January
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Janvary 19, 1984. A flar with a pretty firong milky nebu-
lofity, equally difperfed all around; the flar is of about the gth
magnitude. A memorandum to the obfervation fays, that,
having but juft begun, I fufpeéied the glafs to be covered with
damp, or the eye out of order; but yet a flar of the 1oth or 111h
magnitude, jufft north of it, was free from the fame appearance.
A fecond obfervation calls it one of the moff remarkable phano-
mena I ever bave feen, and like my northern planctary nebula
in its growing flate (a).

The conne&ion between the ftar and the milky nebulofity is
without all doubt.

November 3, 1787. A bright flar with faint nebulofity. A
fecond obfervation mentions zbe flar to be of the gth magnitude,
and the faint nebulofity of wvery little extent (6).

June 11, 1787, Sufpeited, ficllar. By a{econd obfervation
it is verified, and called a very fmall flar involved in extremely
Jaint nebulofity (¢).

November 25, 1488, A flar of about the gth magnitude,
furrounded with very faint milky nebulofity s other flars of the
Jame fize are perfectly free from that appearance. Lefs than 1" in
diameter. The flar is either not round or double (d).

March 23, 1789. A bright, confiderably well defined nucleus,
with a very faint, finall, round chevelure (e).

The conne&tion admits of no doubt; but the objet is not
perhaps of the fame nature with thofe which I call cloudy ftars.

h' / / o 4
(a) RA. 7 16 28. PD. 68 39.
() 23 11 26, 30 0.
(c) 17 1 5L 47 26.
(@) o 1 §7. 18 41,
() 11 12 25, 50 17,

Vor. LXXXI. M Apnl
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April 14, 1489. A confiderable, bright, round nebula; bav-
ing a large place in the middle of mearly an equal brightnefs, but
lefs bright towards the margin (a).

This feems rather to approach to the planetary fort.

March 5, 1790. A pretty confiderable flar of the gtb or 10th
magnitude, wifibly affeited with wvery jfaint nebulofity of Ilittle
extent, all around. A power of 300 fhewed the nebulofity of
greater exteni (b).

The connection 1s not to be doubted.

March 19, 1790. A very bright nucleus, with a _fnall, very
Jaint chevelure, exaitly round. In a low fituation, where the
chevelure could hardly be feen, this object would pus on the appear=
ance of an ill-defined, planciary nebula, of 6, 8, or 16" diame-
ter ().

November 13, 1990. A moft fingular phenomenon! A flar of
about the 8th magnitude, with a faint luminous atmofpbere, of a
circular form, and of about 3 in diameter. The flar is perfectly
in the center, and the atmofphere is fi diluted, faini, and equal
throughout, that there can be no furmife of its confifting of flars;

s1or can there be a doubt of the evident conneéiion between the atmo-
Sphere and the flar.  dnsther flar not much lefs in brightnefs, and
in the fame field with the above, was perfeétly free from any fuch
appearance (d).

‘This laft object 1s fo decifive in every particular, that we
need not hefitate to admit it as a pattern, from which we are
anthorized to draw the following important confequences.

h.
{a) RA. 11 45' 12. PD. 3§ 4§.
) 6 58 40. 91 29.
(¢) 9 247 22. 30 II.
(4) 3 56 48. 59 so.

Suppofing
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‘Suppofing the conneftion between the ftar and its {urround-
ing nebulofity to be allowed, we argue, that one of the two
following cafes muft neceflarily be admitted. In the firft place,
if the nebulofity confift of ftars that are very remote, which
appear nebulous on account of the {fmall angles their mutual
diftances fubtend at the eye, whereby they will not only, as
it were, run into one another, but alfo appear extremely faint
and diluted; then, what muft be the enormous fize of
the central point, which outfhines all the reft in fo fuper-
lative a degree as to admit of no comparifon? In the next
place, if the ftar be no bigger than common, how very {mall
and comprefled muft be thofe other luminous points that are
the occafion of the nebulofity which furrounds the central
one? As, by the former fuppofition, the luminous central
point muft far exceed the ftandard of what we call a ftar, fo,
in the latter, the thining matter about the center will be much
too {mall to come under the {fame denomination ; we therefore
either have a central body which is not a ftar, or have a ftar
which 1s involved in a fhining fluid, of a nature totally un-
known to us.

I can adopt no other fentiment than the latter, fince the
probability is certainly not for the exiftence of fo enormous a
body as would be required to fhine like a ftar of the 8th mag-
nitude, at a diftance fufficiently great to caufe a vaft fyftem of
ftars to put on the appearance of a very diluted, milky nebu~
lofity.

But what a field of novelty is here opened to our concep-
tions! A fhining fluid, of a brightnefs fufficient to reach us
from the remote regions of a ftar of the 8th, gth, 1oth, r1th,
or 12th magnitude, and of an extent {o confiderable as to take
up 3, 4» 5, or 6 minutes in diameter! Can we compare it to

M2 the
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the corufeations of the eletrical fluid in the aurora borealis ?
Or to the more magnificent cone of the zodiacal light as we
fee it in {pring or autumn? The latter, notwithftanding I
have obferved it to reach at lealt go degrees from the fun, is
yet of fo little extent and brightnefs as probably not to be
perceived even by the inhabitants of Saturn or the Georglan
planet, and muft be utterly invifible at the remotenefs of the
neareft fixed ftar.

More extenfive views may be derived from this proof of the
exiftence of a fhining matter. Perhaps it has been too haftily
furmifed that all milky nebulofity, of which there is fo much
in the heavens, is owing to ftarlight only. '\I‘hefe nebulous
ftars may ferve as a clue to unravel other myfterious phano~
mena. If the fhining fluid that furrounds them is not fo effen-
tially conneCed with thefe nebulous ftars but that it can alfo
exit without them, which feems to be fufficiently probable,
and will be examined hereafter, we may with great facility
explain that very extenfive, telefcopic nebulofity, which, as I
mentioned before, is expanded over more than fixty degrees of
the heavens, about the conftellation of Orion; a luminous
matter accounting much better for it than cluftering ftars at a
diftance. In this cafe we may alfo pretty nearly guefs at its
faituation, which muft commence fomewhere about the range of
the ftars of the 4th magnitude, or a little farther from us, and
extend unequally in fome places perhaps to the regions of
thofe of the gth, 1oth, 11th, and 12th. The foundation for
this furmile 1s, that, not unlikely, fome of the ftars that hap-
pen to be fituated in a more condenfed part of it, or that per-
haps by their own attraCtion draw together fome quantity of
this fluid greater than what they are intitled to by their fitua-
tion in it, will, of courfe, afflume the appearance of cloudy

2 ftars 3
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ftars; and many of thofe I have named are either in this fra-
tum of luminous matter, or very near it.

We have faid above, that in nebulous ftars the exiftence of
the thining fluid does not feem to. be fo eflentially connetted
with the cenfral pomts that it might not alfo exift without
them. For this opinion we may affign feveral reafons. One
of them is the great refemblance between the chevelure of
thefe ftars and the diffufed extenfive nebulofity mentioned
before, which renders it highly probable that they are of the
fame nature. Now, if this be admitted, the {eparate exiftence
of the luminous matter, or its independance on a central
ftar, is fully proved. We may alfo judge, very confidently,
that the light of this thining fluid is no kind of refleCtion from
the ftar in the center; for, as we have already obferved,
refleted light could never reach us at the great diftance we are
from fuch objes. Beﬁdes, how impenetrable would be an.
atmofphere of a fufficient denfity to reflet {o great a quantity-
of light ? And yet we obferve, that the outward parts of the
chevelure are nearly as bright as thofe that are clofe to the ftar ;-
{o that this fuppofed atmofphere ought to give no obftruction.
to the paffage of the central rays. If; therefore, this matter
is felf-luminous, it feems more fit. to produce a ftar by itg.
condenfation than to depend on the ftar for its exiftence.

Many other diffufed nebulofities, befides that about " the
conftellation of Orion, have been obferved or fufpe&ted; but
fome of them are probably very diftant, and run out . far into
fpace. For inftance, about 5 minutes in time preceding ¥
Cygni, 1 fufpe@ as much of it as.covers near four fquare
degrees ; and much about the fame quantity 44" preceding the
125 Tauri. A fpace of almoft 8 {quare degrees, 6’ preceding
« Trianguli, feems to be tinged with milky nebulofity. Three

minutes
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minutes preceding the 46 Eridani, ftrong, milky nebulofity is
expanded over more than two fquare degrees. 54’ preceding
the 13th Canum venaticorum, and again 48’ preceding the
fame ftar, I found the ficld of view affeted with whitith
nebulofity throughout the whole breadth of the fweep, which
was 2° 39, 4’ following the 57 Cygni, a confiderable fpace
is filled with faint, milky nebulofity, which is pretty bright in
fome places, and contains the 37th nebula of my Vth clafs, in
the brighteft part of it. In the neighbourhood of the 44th
Pifcium, very faint nebulofity appears to be diffufed over more
than g iquare degrees of the heavens. Now, all thefe phz-
nomena, as we have already feen, will admit of a much
eafier explanation by a luminous fluid than by ftars at an
immenfe diftance.

The nature of planetary nebulz, which has hitherto been
involved in much darknefs, may now be explained with fome
degree of fatisfaction, fince the uniform and very confiderable
brightnefs of their apparent difk accords remarkably well with
a much condenfed, luminous fluid; whereas to f{uppofe them
to confift of cluftering ftars will not {o completely account for
the milkinefs or foft tint of their light, to produce which it
would be required that the condenfation of the ftars thould be
carried to an almoft inconceivable degree of accumulation,
The furmife of the regeneration of ftars, by means of pla-
netary nebule, exprefled in a former Paper, will become more
probable, as all the luminous matter contained in one of them,
when gathered together into a body of the fize of a ftar, would
have nearly fuch a quantity of light as we find the planetary
nebule to give. To prove this experimentally, we may view
them with a telefcope that does not magnify fufficiently to

fhew their extent, by which means we fhall gather all their
light



on Nebulous Stars, 8~

light together into a point, when they will be found to affume
the appearance of {mall ftars; that is, of ftars at the diftance
of thofe which we call of the 8th, gth, or 1oth magnitude.
Indeed this 1dea is greatly fupported by the difcovery of a well
defined, lucid point, refembling a ftar, in the center of one of
them: for the argument which has been ufed, in the cafe of
nebulous ftars, to thew the probability of the exiftence of a
luminous matter, which refted upon the difparity between a
bright point and its {urrounding fhining fluid, may here be
alledged with equal juftice. If the point be a generating ftar,
the further accumulation of the already much condenfed,
luminous matter, may complete it in time.

How far the light that is perpetually emitted from millions
of funs may be concerned in this thining fluid, it might be
prefumptuous to attempt to determine; but, notwithftanding
the unconceivable fubtilty of the particles of light, when the
number of the emitting bodies is almoft infinitely great, and
the time of the continual emiffion indefinitely long, the quan-
tity of emitted particles may well become adequate to the con-
ftitution of a thining fluid, or luminous matter, provided a
caufe can be found that may retain them from flying off, or
reunite them. But fuch a cavfe cannot be difficult to guefs at,
when we know that light-is {o eafily refleGted, refracted, in-
fle€ted, and defle@ted; and that, in the immenfe range of its
courfe, it muft pafs through innumerable fyftems, where it
cannot but frequently’ meet with many obftacles to its recti-
linear progreflion. Not to mention the great counterattion of
the united attra@ive force of whole fidereal fyftems, which
muft be continually exerting their power upon the pafticles
while they are endeavouring to fly off. However, we fhall lay
no ftrets upon a furmife of this kind, as the means of veri-

1 fying
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fying it are wanting: nor is it of any immediate confequence
to us to know the origin of the luminous matter. Let it fuf-
fice, that its exiftence is rendered evident, by means of nebu-
lous fars.

I hope it will be found, that in what has been faid I have
not launched out into hypothetical reafonings; and that falts
have all along been kept f{ufficiently in view. But, in order to
give every one a fair opportunity to follow me in the refleCtions
1 have been led into, the place of every obje&t from which I
have argued has been purpofely added, that the validity of
what I have advanced might be put to the proof by thofe who
are inclined, and furnithed, with the neceflary inftruments to
undertake an attentive and repeated infpeftion of the fame
phznomena.

W. HERSCHEL.

Slough, Jan. 1, 1791




