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11. A Series of Objervations ony and a Difcovery of, the Period
of the Variation of the Light of the Star marked § by Bayer, near
the Head of Cepheus. In a Letter from John Goodricke,
Efy. to Nevil Matkelyne, D. D. F. R. S. and Afironomer
Royal. '

Read November 24, 1783,

S IR, ; York, June 28, 1785.

HE improvements which of late years have been intro-
duced into aftronomy, fhould be attributed not only to
the diligence and accuracy wherewith aftronomers profecute

their obfervations and difcoveries, but in part alfo to your exer=

tions, and efpecially to that kind encouragement which you
have, on many occafions, afforded thofe who make this {cience
their chief ftudy; and I am happy to have this opportunity of
acknowledging myfelf one of thofe who are much indebted to
you in this refpeét. Under thefe impreffions I thought I could
not do better than to addrefs to you the following account of a
periodical variation in the ftar & Cephei, which I lately difco-
vered. ‘This account will, I prefume, be a confiderable addi-
tion to the few difcoveries that have but very lately been made
refpefting the fame fubje&. They may probably lead to fome
‘better knowledge of the fixed ftars, efpecially of their confti-

tution and the caufe of their remarkable changes.
‘ My
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Myr. GoobRrickE’s Obfervations of a Variable Star. 49

My firft obfervation was O&. 19, 1784 ; and asI wifhed to
eftablith the feveral points of the variation with as great accu-
racy as the nature of the fubje&t will admit of, I have delayed
fending this account till now ; but as obfervations made through
{o long an interval of time muit be very numerous, and would
only fwell this paper to an unneceflary length, I have in the
following feries formed a fele@ion, chiefly of thofe that were
made under the moft favourable circumftances; and I muft
add, that none of thofe that are omitted contradi& the refults.
From this feries I have fettled, that the ftar has a periodical
variation of §d. 8 h. 3773, during which time it undergoes the

following changes :
1. It is at its greateft brightnefs about one day and thxrteen ’

hours. ~
2. Its diminution is performed in about one day and eighteen

hours.
3. It is at its greate(t obfcuration about one day and twelve

hours.

4. It increafes in about thirteen hours.

When it is in the firft point it appears as a ftar of between
the fourth and third magnitude; but its relative brightnefs -
does not feem always to be quite the fame, being fometimes
between £ and : Cephei, and fometies only equal to, or fome-
thing lefs than, s Cephei, or between ¢ Cephei and 7 Lacertee. In
the third point it appears as a ftar of between the fourth and
fifth magnitude, if not nearer the fifth ; and its relative bright-
nefs is as follows: nearly equal to ¢ and £ Cephei, and confi-
derably lefs than 7 Lacerte. ;

The relative brightnefs and magmtude of thofe ftars to which-
the variable one was compared, is as follows: ¢ Cephei, the
brighteft, is between the third and fourth m,agmtude ; + Cephei,

Vor. LXXVIL H the
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the next brighteft, is between the fourth and third; 7 Lacerta
is lefs than s Cephei, and of about the fourth magmtude,
¢ Cephei is between the fourth and fifth magnitude ; and £ Ce-
phei, which is a little lefs than e, is between the fifth and
fourth. "

A Series of Obfervations on the Variation of the Light of tbel
Star & Cephei.

1784; O&. 19, at 8% h. I thought it was rather lefs than £

Cephei.
O&. 20, at 81 h, it was rather lefs than {; and about equal

to + Cephel,

O&. 22, at 93 h. lefs than , “and larger than ¢ Cephei; but
the air was not very favourable.

ot 2 3, at 63 h. and 11 h. lefs than 7 Lacertz, and a little
brighter than ¢ Cephet.

O&. 24, at 65h. lefs than Z Cephei, fomewhat lefs than
' Cephel, and fomething brighter than 7 Lacerta ; ftrong moon-
light, and air rather hazy. -

At 8ih. to 11 h. a little lefs than ¢ and . Cephei, and.
brighter than 7 Lacertze; air clear and frofty ; the moon was
‘very low at 11 h o

O&. 23, at 6 h. 8h.and 11h. nearly the fame; air pretty

clear, and moon bright.
O&. 26, at 9% h. and 11 h. rather lefs than 7 Lacertae-

firong moon-light, but air very clear.
O&. 27, 61 h. and 10} h. lefs than 7 Lacertae, and brighter

than ¢ Cephei; ditte,
2 o&.
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Oé’c 28, at 9} h. and 12 h. juft the {ame, if not lefs;
moon-light, but the air was remarkably clear.

O&. 31, at 8 h. nearly equal to, if not lefs than, y Lacerte.

Nov. 1, at 11} h. fomewhat lefs than 7 Lacertz ; air clear.

Nov. 3, at 12} h. equal to, if not a little lefs than, 7 La-
certz; but the weather was not very favourable: it {eemed to
have increafed fince my firft obfervation, which was at 53 h.

Nov. 5, at 13 h. brighter than 7 Lacertz, and lefs than §
Cephei; flying clouds, but air pretty clear.

Nov. 6, at g h. and 12§ h. rather lefs than 4 La‘certae.

Nov. 7, at 7% h. Ithought it flill rather lefs than 7 Lacerte,
but at 104 h. an(g: 1 h. it was evidently lefs than it ; air clear.

Nov. 10, at 11 h. and 12} h. fomething lefs than ¢ Cephei,
and brighter than 7 Lacertz; clear ky.

Nov. 11, at 7 h. to 12 h. a little brighter than 4 Lacertz.

Nov. 12, at 4 h.and 8% h. about equal to 7 Lacertz. From
9% h.to 12§ h. it was fomething lefs than % Lacertz, and
brighter than ¢ Cephei.

Nov. 13, at 6 h. to 11 h. only a little brighter than ¢ Ce-
phei, though fometimes it appeared equal to it.

Nov. 14, at 7% h. brighter than & Cephei, and, I believe,
equal to 7 Lacertze. There was a hazinefs about 7 Lacerte.

Nov. 15, at 12h. lefs than  Cephei, and brighter than
7 Lacertx ; fine aurora borealis, but the air was very clear.

At 181 h. ditto; but the air was not very clear.

Nov. 16, at 61 h. and 10h. juft the fame, if not decreafed
at 10 h. :

Nov. 17, at 61 h. to 103 h. a little lefs thaq 7 Lacerte, and
brighter than ¢ Cephei; air clear..

Nov. 18, at g h. to 12 h. and 19 h. little brighter than ¢ and
% Cephei. _

/ H 2 Nov,
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Nov. 19, at 6 h.to 1o h. juft the fame, being but a very
little brighter than ¢ and # Cephei; air clear.

At 181 h. it was increafed, being now brighter than e and
E Cephei.

Nov. 20, 7h. to 11 h. conﬁderably bnghterthan 7 Lacertz,
fomething lefs than { Cephei; air extremely clear at 11 h.

Nov. 21, at 6 h. exadtly the fame.

Nov. 22, at 9} h. about equal to 7 Lacertz; moon-hght

Nov. 23, at 7 h. and 8 h. lefs than 7 Lacertz, and brighter
than ¢ and £ Cephei; air clear. -

At 91 h. and 9% h. a little brighter than 7 Lacertze. ‘

At 10t h. and 12h. brighter than 7 Lacerte, and about
between £ Cephei and 7 Lacertz, but rather nearer 7 Lacerta ;
air clear and moon-light.

Nov. 26, at g h. exa&ly as laft night.

Nov. 29, at 7% and 8 h. lefs than 7 Lacertz, and fomething
brighter than ¢ and £ Cephen

Nov. 30, at 81 h. as laft night; air clear.

At 103 h, between 7 Lacerta and ¢ Cephei, but nearere.

At 10fh. 11h. and 12 h. ditto, but nearer 7 Lacertz 5 air
clear. 1 have no doubt of its increafe fince 83 h. Mr. E.
PrcorT found it rather lefs than ¢ Cepheiat 181 h. See bis
Obfervations.

Dec. 1, 11h, fomething lefs than ¢ Cephex, and brrghter
than 7 Lacertze.,

Dec. 3, 123} b. lefs than 5 Lacertz, and brighter than e
Cephei.

Dec. 4, 5% h. to 12 h. little brighter than ¢ and £ Cephei.

Dec. 7, roh. and 11 h. between { Cephei and 7 Lacert.

Dec. 8, at 10} h. between 7 Lacertz and ¢ Cephei. »

: Dee,
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Dec. 9, 113} h. ditto, but nearer ¢ Cephei; about equal to &
Cephei.

Dec. 11, 6 h. fomething lefs than 7 Lacerta; brighter than
e Cephel

At 7% h. fomething brighter than 7 Lacertz.

At 82 h. brighter than 7 Lacertz.

At gh. and 11h. between { Cephei and 7 Lacerte, but
nearer 7 Lacertz.

“Dec. 12, at 6 h. fomething lefs than ¢ Cephei,-

Dec. 13, at 91 h. brighter than 7 Lacerta ; confiderably lefs
-than £ Cepher.

Dec. 14, at 81 h. nearly equal to, if not lefs than, 7 Lacertz.

Dec. 17, at 5% h. and 73 h. equal to, if not lefs than, s Ce-
phei, and between {Cephei and 7 Lacertz, but nearer &,
- Dec. 18, at g h. lefs than : Cephei, and between Z Cephei
and 7 Lacertze, but nearer 7 Lacertz.

Dec. 19, at 19 h. lefs than 7 Lacertz ; confiderably brighter
than e and £ Cephei.

Dec. 20, at 6h. and 7 h. about equal to ¢ Cephex, and a
little brighter than ¢ Cephei.
~ Dec. 21, at 8 h.'and 18 h. nearly equal to'¢ Cephei.

Dec. 22, at 8 h. conﬁderab}y brighter than 7 Lacertz, lefs
than , and a little lefs than « Cephei; ftrong moon- light.

Dec. 25, at 54 h. between 7 Lacerte and ¢ Cephei.

Dec. 28, at 8 h. &c. between ¢ Cephei and 7 Lacerte, and
equal to, if not lefs than, : Cephei. -

Having, in the beginning of  this paper, mentioned my
mtention of omlttmg feveral obfervanons, in order to be as
fhort as poffible, 1 have thought it beft, with the exception of
onconly, toleave out all that were made in January, February,

aud
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and Match, becaufe they were much interrupted by the then
unfavourable ftate of the weather.

1785, Feb. 8, at g h. equal to 7 Lacertz; confiderably lefs
than + Cephel.

At 10 h. rather brighter than 7 Lacertz.

At 11 h. brighter than 7 Lacertz ; a little lefs than « Cephei.
~ April 1, at 11h, about equal to ¢ and £ Cepheij; weather
not favourable.

April z, at 12} h. ditto.

April 3, at 8 h. a little lefs than s Cephei, lefs than ¢ Cephei,
and ‘brighter than 7 Lacertz.

April 4, at 12 h, ditto; if any thing, it 1s lefs than it-was
laft night.

~April 7, at 10h. about equal to ¢ and £ Cephei; but the
weather was not very favourable,

April 8, at 73 h. confiderably lefs than . Cephei, brighter
than e and £ Cephel; but the air was not very clear.

At 10h. it was increafed.

At 11 h, only a little lefs than : Cephei.

At 12 h. equal to, if not a little brighter than s and lefs
than ¢ Cephei’; confiderably brlghter than 7 Lacertz.

April 12, at 12 h. 2 lxttle lefs than ¢, and nearly equal to £
Cephet.

April 13, at gh. juft the fame.

At 11h. feemed rather increafed, being equal to ¢, and 2
little brighter than £ Cephei.

April 16, at 115 h. nearly equal to ¢ and £ Cephei.

April 17, at g h. and 11 h. rather a little lefs than e, and a

little brighter than £ Cephei.
April
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April 19, at 11} h. about equal to: Cephei, if not alittle
brighter than it; lefs than £ Cephei, and confiderably bnghtcr
than 7 Lacertz. |

April 24, at 10h. a little brighter than 7 Lacertee ; confi-
derably lefs than s Cephei.

At 12 h. fcarce at all altered, but if any thing it is a little
increafed ; air very clear, and obfervation good. :

April 25, at 1o h. and 11% h. little lefs than : Cephei, and
confiderably brighter than 7 Lacertz. '

April 26, at 10 h. and 11 h. lefs than 7 Lacertz, fomethmg
bnghter than ¢, and brighter than £ Cephei.

May 4, at 9% h. and 12 h, alittle lefs than ¢ and £ Cephei.

May 7, at 12 h. lefs than + Cephei, and a little brighter
than 7 Lacertz.

May g, at 11 h. alittle lefs than ¢ Cephei.

May 10, at 12 h. between 7 Lacertee and ¢ Cephei, but
fomething nearer e.

"May 11, at roh.and 12 h. bnghter than s Cephei, lefs than

{ Cephei, and much brighter than 4 Lacertz.

- May 14, at 114 h. much lefs than 7 Lacertz, equal to, if
not a little brighter than, ¢ Cephei, and brighter than # Cephei.
May 15, at g% h. lefs than ¢, and about equal to £ Cephei.

May 19, at 91 h. and 11 h. equal to, if not a little brighter
than, ¢ Cephei, and brighter than £ Cephei. :

May 20, at 93 h. 11 h. and 1z h. a little lefs than e, and

nearly equal to & Cephei. -

May 21, at 12 h. equal to, if not a little lefs than, « Cepheis.
lefs than £ Cephei, and confiderably brighter than 4 Lacerte.

May 22, at 10 h. and 113 h. a little brxghter than ‘ Cephez,,‘
the reft as laft night.

May 23, at rth.and 11} h, nearly equal to 7 Lacertz, and:
lefs than s Cephei.

May
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Mwy 25, at 1o h, and 12h, a little lefs than ¢ and about
~equal to & Cephei.

May 24, at 1oh. between £ and + Cephei, and conﬁdexab‘ly;
brighter than 7 Lacertz.

May 28, at 12 h. between s Cephei and 7 Lacertz.

“June 1, at 9§ h. I thought it lefs than : Cephei; air not
clear, and twilight pretty ftrong.

At 10%h. and 12h. between ¢ and  Cephei, but rather
nearer s,

June 2, at 12 h. exa&ly the fame

June 6, at 12 h. ditto; the weather was not very favoura--
ble, but the obfervation feemed good.

June 10, at 115 h. a little lefs than ¢ Cephel

June 12, at 11 h. between { and « Cephei.

June 21, at 10 h. nearly equal to, if not a very little
brighter than, e Cephei; twilight.

At 114 h. a little lefs than ¢, and about equal to # Cephei.

June 23, at 114 h. between { and s Cephei, and brighter
than 7 Lacertz. «

June 24, at 11} h. ditto; only a thort view.

June 23, at 113 h. alittle, but certainly, brighter than e
Cephei, brighter than £ Cephei, and confiderably lefs than
Lacertz.

June 26, at 113 h.a httle lefs than ¢ Cephei, and equal to,
if not a little brighter than, £ Cephei. ~

In the above colleftion I find only two or three miftakes of-
any confequence, viz. the dates of the obfervations of April
7, and 8, are marked in my journal for April 8, and g9; butI:
have correted them, being convinced they are erroneous : and
the obfervation of May 10, I think, difagrees rather too much

from what it ought to be by computation.
: ' The.
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"The following obfervationis weré made by my friend Mr, E.
PicorT; who, at my requeft, was fo kind as to obferve the
fYar as often as poffible, though: then in anm ill ftate of health.
They are, I prefume, {fufficient to corroborate the variation of
the ftar as above ftated, althoigh-in:one or two places there

may be found fome little differences between our obfervations.

MR. PIGOTT’S OBSERVATIONS.

1784, oa. 25, at 12 h. rather brighter than 4 TLacerte ;
much brighter than e Cephei, and nych lefs than & Cephei;
nearly between ¢ Cephei and 7 Lacerta.

O&. 26, at 12h. feemedthe fame as yefterday.

Nov. 1, at 12 h: brighter than ¢ Cephei; feemed rather lefs
than 7 Lacertz. |
- Nov. 13, at 8% h. rather, but very little, brighter than ¢
Cephei ;: lefs than 7 Lacertz.

- Nowv. 15, at 12h. feemed rather brlghter than 4 Lacertz,
and lefs than ¢ Cephei.

~ Nov. 17, at 8k, lefs than 7 Lacertz; rather brighter than ¢
Cephel
- Nov. 18, at 12 h. equal to ¢ Cephei, though fometimes it
feemed lefs ; lefs than 7 Lacertz.

Nov. 19, at 12 h. {feemed equal to ¢ Cephei.

‘Nov. 20, at 11 h rather lefs than { Cephei; brighter than
7 Lacerte,

Nov. 25, at 113 h. if not equal rather brlghter than 7 La-
certze ; much brighter than e Cephei.

Nov. 29, at 8 h. equal to e Cephei.

Nov. 30,at 113 h. brighter than e Cephei; lefs than 7 Lacertz.

Vor. LXXVL I At
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“At 181 h. much increafed ; rather lefs than ¢ Cephei.

Dec. 4, at 63 h, fometimes thought it lefs, and at other
times brighter, than ¢ Cephei.

Dec. 11, at 53 h. lefs than 7 Lacerte ; rather brighter than
e Cephei. :

At 111 h. rather brighter than 7 Lacertz; not at its full
brightnefs.

Dec. 21, at 7 h. if any difference lefs than ¢ Cephei.

At 182 h. a little brighter than ¢ Cephel.

Dec. 22, at 8 h. lefs than  Cephei; 3 little brighter than
7 Lacertze.

Dec. 28, at 52 h. nearly equal to { Cephei; had only a fhort
view of them.

1785, April 26, at 11§ h. lefs than ¢, rather lefs than s Ce-
phei, brighter than ¢ Cephei, and if any difference rather
brighter than 7 Lacertz.

May 4, at 92 h. much lefs than { Cephei, lefsthan s Cephei,
and than 7 Lacertz, and rather brighter than ¢ Cephei.

May 7, at 11 h. rather lefs than + Cephei, and brighter than
¢ Cephei.

May g, at 11% h. rather brighter than ¢ Cephei, and much
lefs than s Cephei, and 7 Lacertz.

May 11, at 10} h. rather lefs than & and rather brighter
than  Cephei; much brighter than: 7 Lacerte.

May 19, at 10 h equal to ¢ Cephei, but if any difference
sather brighter; little hazy and moon-light. The fame at
32 h. but the weather was not hazy then.

May 20, at 113 h. and 122 h. rather brighter than ¢ Cephei,
and much lefs than 7 Lacertz; moon-light ftrong at 113 h.

May 21, at 123 h. equal to 7 Lacerte; lefs than s Cephei.

May
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May 22, at 12} h. equal to, if not brighter than, 7 Lacerta ;-
think it brighter than . Cephei.
May 23, at 112 h. feemed fometimes equal to, though gene-
rally lefs than, « Cephei and 7 Lacertz.

Having now delivered the obfervations, from whence 1
have deduced the precedmg conclufions, nothing more relative
to this fubjet remains to be mentioned, except the determina-
tion of the period ; in the doing of which I muft follow nearly
“the fame methods as have been ufed in fome preceding papers.

It is very evident, from a rough calculation, where only fingle
periods or very fhort intervals are ufed, that it is about five
days and eight hours. In order to determine this period with
greatér exaCnefs, I have, in the following table, collated fome
of the moft precife phafes. The firft five are times when § Ce-
phei was obferved to be equal to 7 Lacertz during the courfe of
its increafe of brightnefs, which proceeds rapidly. The five
next are fimilar times, with this only difference, that as it was
not then a&ually obferved to be equal to 7 Lacerte, a proper
allowance from the neareft obfervations was made on fuppofi-
tion that the changes are fimilar in every period. The ten laft
are affumed times between its leaft and greateft brightnefs,
‘which determinations can hardly err more than a few hours, as
the whole increafe is completed in thirteen hours; but even
were it fo, the periods deduced from them would ftill be exa&,
becaufe the intervals are very long.

I2 1784
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1784 and 1783,

N D. H. D.H. M.
ov. 2 829 - .. . o
Feb, g: o } an interval of 14 periodseachof 5 8 34+
Dec. 11, 62 . .
: > R ditt 8 543
Feb. 8, o } ditto 11 itto 5 8 54
Nov. 25, 83 . . d&i .
e tt 8 36
Apdl 5, 3 } ditto 25  dito 583
Nov. 30, 16 . S .

27 ditto. , ditto 8 40
April 8, 8 } citto- 24 o594
Nov. 30, 16 D e . s r -

> b ditt , ditt 8 355~
April2g4, 8 } e 27 e 593557
O&. 23, 21 } ditto 39, ditto 58 g1i+4
May 21, o J | R
NOV{F% 22 } ditto 34 ditto 58 313
May 21, o : S S o
Dec. 22, 2 } ditto 28 ditte 58 32 &
May 21, o J P 7 - oo T

Nov. 19, 22
April 2, 23 §

Nov. 19, 22,} ditto 6  ditto 58 30
Dec: 22, 1 J 3 i ST

ditte 25  ditto 5 8 408

P a—

Hemiéc the pefiod 1s, on a mean, - 58 374 +

A few curfory remarks.thall conclude.this Paper.© WhatI
have before mentioned, that the igreateft brightnefs of - Cephgi
does not feem to be always quite the fame, is not peculiar to
this ftar, but is alfo to be obferved in the other variable ones.
1 have remarked in a late Paper, that the greateft brightnefs of
8 Lyre is fubje&t to confiderable alterations, and thought then
that it might be owing to fome fallacy of obfcrvation ; but now

3 I have
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1 have reafon to alter, in fome meafure, my opinion on this
head. Even Algol does not feem to be always obfcured in
the fame degree, being perceived to be fometimes a little
brighter than p Perfei, and fometimes lefs than it *. Thefe
feeming irregularities, however, do not appear to affe& the
period ; for if we compare the fame precife phafes together, it
will be found ftill regular. ‘This may, I {uppofe, be accounted
for, by a rotation of the ftar on its axis, having fixed {pots that
vary only in their fize.’

I need not fay, that the firuation of ¢ Cephel, on account of
its great northern declination is fuch, that its changes may be
obferved with great advantage in thefe latitudes, it being always
{ufficiently elevated above the horizon. To this circumftance are
alfo owing its various changes of pofition, which, I find,
affe& the comparative brightnefs of the ftars a little; but, as
thefe differences are very trifling, I fhall take no further notice
of them. |

If: you think this account worthy . of notice, I beg you will
‘be fo kind as to communicate it to the Royal Society.

I remain, with great regard, &c.

JOHN GOODRICKE.

. * This will appear from an attentive examination of the obfervations of that
‘ﬁara’s_ diminution in my two late Papérs, which were printed in the LXXIIId and
LXXIVth wvolimes of the Philofophical Tranfactions, Idid not take much notice
~of it then, becaufe I thought the difference was too fmall to be’relied on ; but the
obfervations I' have made fince feem to confirm that it does really diminith a
Jittle unequally, M. MEecrain, in a letter to Mr, E. PicorT, mentions the {ame
fa&.
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