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PREFACE.

Tun Almanac Catalogue of Zodiacal Stars has been prepared and
published under the direction of the Burean of Navigation, Navy De-
partinent,

The selection and arrangement of the stars was made by Mgz, Jouw
Dowses, Assistant Nautical Almanae.

The Catalogue contains all the stars, to the 6] magnitude inclusive,
which, from their positions, are liable to be oceulted by the moon: stars
of the smaller magnitudes belonging to important clusters are also
included. Tt embraces a zone extending to éight degrees of latitude
on each side of the ecliptic; and consequently contains many stars
which do not come within the limits of oceccultation, but which, from
their proximity to the moons path, may be required for moon-cul-
minations,

A large proportion of the stars belonging to clusters have been
selected from authorities which do not give the constants of reduction
to apparent places. The constants, in these cases, have been computed
by the formula given in the Introduction.

These computations, as well ag the reductions to a common epoch,
have been made in the Nautical Almanac Office, by Mr. G. W. Huu,
under the direction of the Superintendent, whe has conducted the work
through the press,

Nautical Almanac Office,
Cumbridge, Mass,, Feb, 11, 1864,






ZODIACAL STARS.

INTRODUCTION.

Tue present catalogue has been prepared with a view to facilitating the computer’s labor in
some of the departments of the American Eplemeris and Nautienl Almanae Office; especially
in the preparation of the lists of ocenltations, and in the selection of stars proper o be observed
in conmnection with the moon’s transit.  Another ohject has been to furnish a uatalv»gue, which,
from its size and cheapuness, will be more aceessible to computers than the lavger and more ex-
pensive catalogues, which are rarely to be met with excepting in the librariea connected with
seientifie assosintions. OF these, the catalogne in most general use in this country is that of
the British Association, —a heavy quarce, which comes to us at o prics which many computers
cannot well afford to pay. The present catalogae, which will answer every purpose equally
well with the more costly works in the redoetinn of soenltations and moon-culminations, forms
a handy little pamphlel which ean be freely eirculated among computers at a very trifling
expense.  Another advintage of the small cost and size of the work is, that new editions can
be isaued at short intervals, with sueh eorrections of the stwrs’ places as may be derived from
new observations.

The places of the stars have been derived from the following anthorities. Wherever they
are found in the Greenwich Twelpe- Feur Citalogue, their mean right ascensions and decling-
tions have been reduced to the epoch 1850 from that work.  As this catalogue consists of twe
distinet eatalogues, giving for the same star, in most cases, different places, as dedueed from an
unequal number of observations, weights proportionate ta the number of cbservations in each
were allowed in combining the results. Whenever, as was frequently the case, one of the
codrdinates was wanting, its place was sapplied from the British Association Oatalogus, which
was the one nsed next in order of preference. With the exception of the places derived from
the Twelve- Fenr Cndalogue, and those of the smallor stars grouped in clusters, most of the
places were taken from this ( The British Assoctotion Owlalegue), ns were also the precessions,
secular varintions, and proper motions used in reducing the places from the Fwelve- Fear Cata-
Iogue. In some cases, however, where the stars’ places wers given only approximately, or
where they rest only on the authority of Lacairi, the places have been determined from
(eltzen’s Argelander’s Southern Zones.

The stars of the Pleiades group, not found in the Tieelve- Fear Catnlague, have been re-
duced from Brsser’s places, given in the dstronomésche Untersuchunger, Band L All the
stars quoted by the numbers of Rusker and Lanaspe, and the hour and number of WerssE,
are reduced from thess respective amthorities. Wherever the precessions and secular varia-
tigns have not been given, they have been compated for this work. All stars, to the 6} magni-
tude, and sitoated within eizht degrees of the ecliptic, are suppozed to be given in this cata-
logue. In general, stars smaller than those of the 8} magnitude are not given. It is only
where they are groopad in closters, as in the Pleindes, Hyades, and a few smaller groups,
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that the smaller stars are included. In these cases they are given o the $th or 10th magoi-
tude. In some ipstanees, the more interesting muldple stars are also given to the smaller
magnitudes,

Mean Places of the Stars.

The mean right ascensions and deelinations of the stars are given in this catalogue for the
epach 1830,  For any other time, these eotrdinates may be computed by means of the annual
variations which are given for each star.  These variations ave éomposed of the annial preces-
sionz and proper motions.  In most csmlogues the pl‘ecﬁsn'lon and proper motion are treated
separately in the reductions.  As the precessions are themselves variable quantities, they will
sometimes require correction. for the secular variation, which is the variation of precession in
one hundred years. The ¢combined precession and proper motion being affected by the same
variation, and nearly in the same degree (the only differenee being the very slight chanps
which fakes place in the proper moton), the annual variations will require the sams
corrections,

Denoting by #, the epoch of ilig eatalogue,
%, the time for which the mean place is required,
#, the aonual vuﬁai.-iqn in right azeension,
A p, ita seenlar variation,
v’ the annual variation in declination,
& ', its secular variation,

then +—f, will be the interval for which the whole variation must be computed, and that value
of the annual variation must he employed which corresponds to the middle of this interval.
Or, denoting by #, the annual variation for the epoch f, we must tiake

U= -{-:oﬁ {t —ty)

ap'
o=ty - g (E— A
Then, denoting by
a the mean right ascension at the epoch &,

a " “ Yo fime f
8 #  declination at the epoch f,
a “w L . T.im(! f,
we shall have
w v (E— )

;;&.4-»'@-—(‘,).

Exawrre. Let the mean right ascension and declination of 32 Tauri, star No, 174, be
rvequired for the beginning of the year 1884,
Taking ay 8y vy, vy &y &' from the catalogue, we have

h m A &4
a3 48 037 8 - 22 2 320
vy, - 8.051 wf 10.78
ap 4 00145 ap— 0.431
18641860, E—ty 14 fig e 14,
Ap(i—t) =200, (1} - 0001 Ap (f—n) =200, (1) — 0.03
v, (1) v 4 80582 ahy - (1) ¥ 10.75
v (t—t) + 4945 ¥—)- 2305

by 2t — 1) afd 48 50.22 4o — ) i4225 25
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Apparent Places of the Shrs.

When a star’s mean place has been computed for the beginning of the year, the apparent
place for any time, r, within the year can be computed by the methold which Bessern has given
in his Tubule Regiomonton, from the logarithns of the conatants @, &, e, d, o', ¥, ¢!, &', given
for each star in the catalogue, and the loparithms of A, B O, f} given in the Nowtical Almanac
for every day in the year.

Let o’ be the apparent right ascension, & the apparent deelivation, p the proper motion in

right ascension, u' the proper motion in declination, and r the fraction of the year correspond-
ing to a given date, and we shall have

z=da +Bs L (e LDd L+ K FE4rp A
¥ = A - BY 4 O + D+ { (&

for which the logarithms of 4, B, €, Dy and the vesidual 2, moet be taken for the given dale,
The wvalue of ¢ & can naver exceed 000034, and cdn scldom be reguired.  Then

el =g —a
=04

In conzequencs of an interchange of letters which has been made in the nofation of Bessun's
formule by the lnte English astronomer Barny, it will be necessary, in order that the com-
pester may not be misled, t give the formule for compoting A, B O D, a, b, e, d, @', ¥, o', o'
The arrangement, of the Tetters i according to Bresri’s notation.

A= — 034230 sin § 4 G00410 sin 2§ — 002518 v 2 & < 0002H sin (D =

82° 547,
B = — 0".2235 cos £ 4 07886 coa 2 B — 05308 con 2 O — OMO0HE e (O 4
2a0° 219.
0= — 204451 co3 w 003 .
D = — 20".4451 sin O
1 = — %0485 sin 8 4~ 0M00ED sin 2 § — L0035 sin 2 @,

a = BR07201 4 1555701 #in « tan &
b= 4\ cos a tan &,

&= 1l c08 u 5ec 3.

d = f sin a zec 8.

al = 200551 cos a.

b= —7sina

o = tan w co8 § — sin a sin 8

o = cog a sin 8,

g == the annual proper motion in 1ight ascenaion,
@' = the annual proper motion in declination.

# == tha time reckoned from the moment when the suns mean ]nngifurlc: waz 2807 as
expressed in fractional parts of a tropieal yeas

@ = the san's true longitude,
£3 == the longitude of the moon's ascending node,

w = the obliquity of the ecliptic,

a == the star’s mean right ascenzion for the beginuing of the year.

& = the star's menn declination for the beginning of the year

o' = the star's apparent right aseensgion ab the time =

¥ = the star's apparent declination al the time =



