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VIL. Obfervations of a wew wariable Star. In a Letter from
Edward Pigott, Efg. 20 Sir H. C. Engleficld, Bart. F. R. S.
and 4. 8. |

Read December 23, 1784.

BDEAR SIR,

OR {fome yeai‘s palt 1 have been employed in verifying -

all the ftars fufpeted to be variable, in order that here-
after we may know with certainty what to depend upon. This

undertaking, which is nearly completed, has already proved:

of ufe in dete&ting many miftakes, and producing fome difco-
veries ; among which, the following is one of the moft im-
portant. September 10, 1784, I firft perceived a change in
the brightnefs of the ftar 4 Antinoi, and by a feries of obfer-
vations made ever {ince, I find it fubje® to a variation very
fimilar to that of Algol, though not exatly the fame in any
one particular.
» Antinoi, when brighteft, is of the third or fourth magni-
tude, being between ¢ and 8 Aquile; and at its leaft bright-

nefs of the fourth or fifth magnitude, it then being between

that of + Antinol and x Aquile; therefore, its greateft varia-
tion in brightnefs may be called about one magnitude ; and the

changes it undergoes, though probably not nicely afcertained

from fo few obfervations, are nearly thefe:
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729 Mr. Picorr's Gbfervations
At its greateft brightnefs 44 = hours.

In decreafing - - 62 = hours.
Atits leaft brightnefs 30 == hours,
In increafing - - 36 =+ hours.

All thefe changes, which hitherto feem to be regular and con=
{tant, are performed in 7 days 4 hours 38—minutes; this I (hall
ftile its period, and hereafter will thew how it is determined
with fuch exaltnefs.

The ftars to which » Antinoi was compared are in order
thus: ¢ Aquile third magnitude, 8 Aquile and § Serpentis
fourth magnitudes, ¢ Antinoi fourth or fifth magnitude, and g
Aquilee a bright fifth. I find, by feveral years obfervation,
that B Aquile retains the fame brightnefs. : Antinoi, which
has been examined with particular attention by Mr. Goop-
rickE and myfelf, is {fufpected by us both to be fubje@t to a
{mall variation, but not fufficiently apparent, fo as to affe&t
materially thefe comparifons, and poflibly it may be only the
effe&t of f{ome optical illufion ; for I have frequently remarked,
that both in the twilight and moon-light, or when the air is in
the leaft hazy, there is a greater difference between the bright-
nefs of many of the ftars, than in a dark night and clear fky.

In the following journal of obfervations of 4 Antinoi, the
Greek letters 8, d, u, belong te Aquila, and 4, v, to Antinous;
fecondly, the magnitudes marked in column the third are by
eftimation, and can be of no further ufe than merely to give,
at firft fight, an idea of the ftar’s brightnefs; and laftly, the
lines diftinguithed by inverted commas, are extralts from Mr.

GoobpRrickE’s journal, whofe friendly affiftance I have often ex-
perienced, and was the more welcome on this occafion, becaufe
repeated attention and great exaltnefs were requifite, |

Dates,
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?;g:; {Hours, Nﬁ%r:- Journal of the comparative brightnefs of » Antinoi.
1 | [ Lefs than & Aquilz and brighter than 6 Serpentis (8
July 17 10| 3 - 4 { Aquile and 9 Serpentis are equal) weather hazy.
19 1o%| 4 |Rather brighter than 8 Aquilz and § Serpentis.
27 10| 4  [|If any difference, lefs than 8 Aquil=.

N. B. Thefe times are from recolle&ion, and cannot
1784 err more than 1% hour.

Sept.10 10| 4  [Lefsthan 8 Aquilz and § Serpentis.
12 7% | 4 . § |Muchlefs than 8, equal tos.
— 9 | 4.5 [“Alittle brighter than 4, air clear,”
18 { ;i } 3 « 4 |Lefs than 3, brighter than 8, and much brighter than «
%
-_— 8 3 « 4 |* Brighter than, and 8.”
15 8 4 |Rather brighter than 8, and much brighter than.,
1
18 { ?’I' 4 . §|° Lefs than g and &
19 73 | 4 . 5|Much lefsthan g, and equal to+,
—-— { ; } 4 + §|*¢ Lefs thanBand i.”
20 3 3.4 {Brzﬁlct:;[;:an 8 and +3 at 11 h, it feemed to have
2 73 } Lefs than 3, rather brighter than 8; thought it rather
3 8 34 lefs at 11 h.; moon near,
34
3.4
3:-4

zg } 9= | 3 + 4[Brighter than 8; moon.light.
30 VES . 4 |If any difference, rather brighter than 8.
—_ E= . 4 [* Rather brighter than 8.”
O&. 1 { 7 } 4  |Lefs than 8, brighter than s; air clear, moon.light.

2 g | 4 . 5|Equal to, much lefs than 8,
— 8 4 « 5| Lefs than &, -

s 8 3 + 4 [Between the brightnefs of 8and .

6 9= | 3 . 4| Brighter than Band ,.”’

1
vi { Z)ﬁ } 3 .« 4 |Rather brighter than g,
2
— 8=+ | 3 . 4| Much the fame as yefterday.”
g g {Brighter than +; think it not lefs than B ; this obfer-
- =14 vation doubtful, occafioned by intervening clouds.
e 8 . 5 |¢¢ Believe it lefs than ;3 weather bad.”
4.5 _ H

9 8+ | 4 . 5 |* Certainly lefs than 8; weather bad.”

10 11 | 4 « 5| Lefs than +5 rather a doubtful obfervation.”
11 10} | 4  |Rather lefs than 8, and brighter thanv,

15 10 4 |Equal top.
— 84 4 ¢¢ Rather brighter than g.”

16 8 4 Lefsthan 8, brighter than s

Ver. LXXV. S Dates.
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ates, Magni-
Il): gj_ Hours, 13(%:.1 ' Journal continucd.
O&, 16 | 6L | 4 . 5| Lefsthan and s.”
17 { g } 4 « 5|Undoubtedly lefs than ..
18 8 4. . 5 (Lefs thans, brighter than w,
— | 6% | 4 « 5[ Lefs than +.” ‘
19 | 7% | 3 - 4|Evidently brighter than B,
20 | 8z | 3 . 4| Much brighter thanf.”
22 8= | 3 « 4 Brighter than 8.”
23 | 6% 4 Tefs than 8.
—_ 8 4 [ Not{obright as 8, brighter than +,”
241 1 . §|Equal tos, much lefs than @85 moon-light, air clear.”
| J 6% “ Lefs than s; rather, though very little, brightes
-1 4 s y » brighter
7 an p,”
25| 6% | 4 . 5[Muchlefs than 8, equal tos, brighter than w,
26 | 6% 4 |Sometimesfeemed rather lefs, but generally equal tog,
— 0% 4 Equal, if not rather brighter than g,
. . {u “%“t 6§hratg1§r liefs, ,;:t 8% nearly equal, and at gf
‘ rather brighter than 8.”, ‘
2| 6 3.4 {Re:;sill{éa:f?r bright, nearer 3. than #; moon-lighty
— | 6% | 3. 4| Nearerto gthanto &”
31| 8% 4  |Seemed’equal to @ air not very clear.
Nov. 3 | §% | 3 . 4| Rather brighter than .”
6 8% 4 |Evidently lefs than 8.
71 9 4 .+ §|Muchlefs than .
— | 7% | 4 . 5| Lefs than 8and+.”
I i 3 . 4 |Brighter than 8, much lefs than &
12 6% | 3 . 4 |Ratherbrighter thang, certainly equal,
— | 8L | 3. 4]|“Rather brighter than@ and .”
13 { ;5% } 4 « 5|Lefs thanB, equal to 4
- 9 4 ¢« § ¢¢ Lefs than B, and rather lefs than ,”
16 3 4 {Evid?ntly lefs than 8, and rather brighter thans; at
5% , 8 it feemed increafed, and about
— | 8 4  |Betweenits leaft and full brightnefs.
— 1 7 | 4+ §|“Lefs than 8, and fomething lefs than¢.”
17 { ?% } 3... 4 |Brighter thang.
F
6 If any difference, rather brighter than g3 clouds cov-

4
{ered the moon: at $h.if any difference rather lefa
4 than 8; moon-light, and air not fo clearas at 6.
4 | Rather brighter than @, brighter than +,”
4  |Rather lefs than @8, brighter than .
4 |Lefs than B, rather brighter than s 5 moon-light,
. 4 | Brighter than 8.”
4  |If any difference, lefs than 8,
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of a new Variable Star. 131
In order to obtain a point of comparifon, for fettling the
petiodical changes of 4 Anfinoi, which I fuppofe to be con-
ftant, it isnatural to fix upon that phafis, which can be deter-
mined with the greateft precifion ; and this feems to be at the
‘time when it is between its leaft and greateft brightnefs, as
almoft the whole increafe of brightnefs is completed in lefs than
24 hours, though the perfe completion is performed oﬁly in
36 = hours ; thus having fettled this neceflary point, and found
‘roughly the length of a fingle period, the computations, in
order to obtain greater exaltnefs, areas follows.

S 4 Time
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Time when 4 Antinol was|Intervals between] Number of pe- | Length of a
between ity leaft and greateft| the obfervations, | riods in ditto. | fingle period:
brightnefs. '

Hours, | Days. Hours. Days. Hours.
1784, Sept. 12. at 20
O&. 11.at 11

} 28 15 | geachof |7 33
Sept. 12, at 20} 36 o 5 Do 7 43+

O¢&, 18, at 20

Sept. r2. at 20
Oc&. 26. at co

Sept. 12. at 20
Nov.16. at 8§ f
Sept. 19. at 20

43 4 | 6 D° |4 4=

64 12 g D° :7 &

Oé’c.x&atzo} 7 ° + D 7 6
ey TN R
e RN I
e BN P I

Length of a fingle period, on a mean, 7 4. 30

Perhaps other aftronomers may not exatly agree with me,
in fixing the times as fet down in column. the firft; for:my
part, I determined them: without paying any regard to:the

refults, by taking a medium. between the times when » Antinoi
4 ‘ had
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had rather pafled its leaft brightnefs, being nearly equal to ; An-
tinoi, and when it was a little, but undoubtedly, brighter:
than 8 Aquilz. Though it does not appear, as I have already
faid, that any of the other phafes can be fettled with equal
precifion, different comparifons neverthelefs may prove fatif-
faltory towards. corroborating the above; I have therefore alfo
deduced its period’ from the beft. and moft diftant obfervations,
made when at its leaft brightnefs; they are thus: 7 days
o hours and 7 days 5 hours.. Thefe refults I reje@, and retain
the mean given by the firft fet; with which we may proceed on
to gain a much greater exactnefs; let one period be {ubtra&ted
from the obfervation: of July 27th, 1483, and it will appear,
that 4 Antinoi had varied: in' brightnefs during the following
four days, though at that time it did not {trike me.
July 17th, decidedly brighter. than: 8 Aquile.

~ — 18th,. not obferved..
1783, 7 — 1gth, rather brighter than 8 Aquilz.

1 — 2oth (anfwering to the 27th) equal or rather

lefs than. @8 Aquilz..

As it is-therefore evident,. that on. July 19th and’z4th, 1783,
o Antinoi: was- decreafing in brightnefs, 1 fhall compare thofe
days obfervations to correfponding ones made in:1784..

Hours,
1784, Sept. 30. at 6”'
o&. 7.at 16

0&. 15.at 6 Simiiar: obfervations- to- that: .of"-f‘ 17$~3
¢ July 1g9th, at 10h. =, 4 Antinoi being
rather brighter than 8 Aquilz.

O&. 22.at 12
Nov. 12, at 2
Nov..19, atioo |

1784;.
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- Hours,

11984, Sept. 30. at 18 ) |

O&. 15.at 14 Similar Obfervations to that of 1783,

O&. 2z.at 19, July 27th, at 10 h. =, y Antinoi being

Nov. 12. at 14| equal to or rather lefs than 8 Aquile.

Nov. 19.at 14
'In eftimating the above times, I paid much attention to the
obfervations of the preceding and following days; however, a
few hours more or lefs do not make a material difference. ‘The
refults of thefe comparifons are

D. H. M,
7 4 398
7 4 44z
7 4 53z
7 4 54%
7 4 32
7 4 26%
7 4 32
7 4 423
7 4 43—
7 4 -26
7 4 21%

On amean 7 4 38~ length of a fingle period.

As this approaches the roft to the preceding refult, it may be
affumed as neareft the truth, provided the changes be uni~
formly periodical.

Hitherto the: opinion of aftronomers concerning the changes
‘of Algol’s light feem to be very unfettled; at leaft none are
-univerfally adopted, though various are the hypothefes to
account for it; fuch, as fuppofing the ftar of fome other than

a-{pherical
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afpherical form, or a large body revelving round it, or with
feveral dark {pots or fmall bright ones on its furface, alfo giv-
ing an inclination to its axis; &c.; though moft of thefe con-
jectures with regard to Algol be attended with difficulties, fome
of .them combined.do,.I'think, account for the variation of
g-Antinot.

Thofe perfons who are accuftomed to examine the ftars atten- -
tively will not be furprifed to find, that Mr. Goobpricke and I -
do not always perfe@ly agree in our obfervations ; thefe {mall
differences 1ir the magnitudes of - the ftars are very difficult to be
afcertained with the naked eye; which has often made me la-
ment,* we had not fome contrivance for determining their relative
brighfnefs, and even I"attempted feveral methods, but did not
purfue them with fufficient attention-and diligence to obtain
any fatisfaCtory refults ; neverthelefs I fhall juft mention them,
as perhaps fomebody elfe may overcome thofe difficulties,
which to me appeared fo.very confiderable.

1. In 1778 1 had {mall pieces of fine glafs ftained with dif- -
ferent thades, which being applied to the eye end of a telefcope,
I.could eafily find what degree of fhade was requifite to efface -
ftars of different brightnefs ; and.thus I obferved fome of the -
ftars and planets.

2. Diaphragms were attempted ;- but, befides other diffi--
culties, they did not efface ftars of the firlt magnitude. .

3. A method which-pleafed me much, and perhaps may not
prove unfuccefsful, is,.by putting the ftars out of the: focus of
a telefcope till they become invifible; this is performed by
drawing the eye-tube of a refraltor either in or out; the point
of focal diftance being previoufly determined, the brighter the
ftar the greater length of tube muft be flid either in or out to
efface it; thus I was in hopes of determining their magni-

2 tudes,
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tudes, and for that purpofe had in 1776 divifions engraved on
the eye-tube of a refractor; but found that its high magnify-
ing powers prevented ftars of the firft and fecond magnitude
becoming invifible.

Laftly, T am inclined to think the following method pradi-
«cable, viz. to reflet in a telefcope, by means of an illumina-
or, different degrees of light in a known proportion, fo that
dtars of all magnitudes may beobliterated. |

The changeable ftate of the weather will perhaps be thought
.a confiderable ebftacle to.thefe contrivances, and to throw doubt
on the obfervations; but this may be fufficiently obviated by
attending to {mall telefcopic ftars, which according to the
«clearnefs of the atmofphere are more or lefs diftin&ly feen.

I beg the favour of you, dear Sir, to prefent thefe obferva-
tions to the Royal Society; and believe me, with the greateft
wegard, &c.

York, Dec. §, 1784. EDWARD PIGOTT.




