
B

5





ALMANAC CATALOGUE

ZODIACAL STARS.

PRINTED FOR THE USE OF

THE AMERICAN EPHEMERIS AND NAUTICAL ALMANAC.

BUREAU OF NAVIGATION,
WASHINGTON.

1864.



0%~

University of California.







ALMANAC CATALOGUE

OP

ZODIACAL STARS.

PRINTED FOR THE USE OP

THE AMERICAN EPHEMERIS AND NAUTICAL ALMANAC.

v V \ o^-1

OK THE

UNIVERSITY

BUREAU OF NAVIGATION,
WAS HINGTON.

1864.



UNIVERSITY PRESS:

WELCH, BIGELOW, AND COMPANY,
CAMBRIDGE.U0(>



PREFACE

THE Almanac Catalogue of Zodiacal Stars has been prepared and

published under the direction of the Bureau of Navigation, Navy De-

partment.

The selection and arrangement of the stars was made by MR. JOHN

DOWNES, Assistant Nautical Almanac.

The Catalogue contains all the stars, to the 6J magnitude inclusive,

which, from their positions, are liable to be occulted by the moon : stars

of the smaller magnitudes belonging to important clusters are also

included. It embraces a zone extending to eight degrees of latitude

on each side of the ecliptic ;
and consequently contains many stars

which do not come within the limits of occultation, but which, from

their proximity to the moon's 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 as the reductions to a common epoch,

have been made in the Nautical Almanac Office, by MR. G. W. HILL,

under the direction of the Superintendent, who has conducted the work

through the press.

Nautical Almanac Office,

Cambridge, Mass., Feb. 11, 1864.
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ZODIACAL STARS.

INTRODUCTION.

THE present catalogue has been prepared with a view to facilitating the computer's labor in

some of the departments of the American Ephemeris and Nautical Almanac Office ; especially

in the preparation of the lists of occultations, and in the selection of stars proper to be observed

in connection with the moon's transit. Another object has been to furnish a catalogue which,

from its size and cheapness, will be more accessible to computers than the larger and more ex-

pensive catalogues, which are rarely to be met with excepting in the libraries connected with

scientific associations. Of these, the catalogue in most general use in this country is that of

the British Association, a heavy quarto, which comes to us at a price which many computers

cannot well afford to pay. The present catalogue, which will answer every purpose equally

well with the more costly works in the reduction of occultations and moon-culminations, forms

a handy little pamphlet which can be freely circulated among computers at a very trifling

expense. Another advantage of the small cost and size of the work is, that new editions can

be issued at short intervals, with such corrections of the stars' places as may be derived from

new observations.

The places of the stars have been derived from the following authorities. Wherever they

are found in the Greenwich Twelve- Year Catalogue, their mean right ascensions and declina-

tions have been reduced to the epoch 1850 from that work. As this catalogue consists of two

distinct catalogues, giving for the same star, in most cases, different places, as deduced from an

unequal number of observations, weights proportionate to the number of observations in each

were allowed in combining the results. Whenever, as was frequently the case, one of the

coordinates was wanting, its place was supplied from the British Association Catalogue, which

was the one used next in order of preference. With the exception of the places derived from

the Twelve-Tear Catalogue, and those of the smaller stars grouped in clusters, most of the

places were taken from this (The British Association Catalogue), as were also the precessions,

secular variations, and proper motions used in reducing the places from the Twelve- Year Cata-

logue. In some cases, however, where the stars' places were given only approximately, or

where they rest only on the authority of LACAILLE, the places have been determined from

Oeltzen's Argelander's Southern Zones.

The stars of the Pleiades group, not found in the Twelve-Year Catalogue, have been re-

duced from BESSEL'S places, given in the Astronomiscke Untersuchungen, Band I. All the

stars quoted by the numbers of RUMKER and LALANDE, and the hour and number of WEISS E,

are reduced from these respective authorities. Wherever the precessions and secular varia-

tions have not been given, they have been computed for this work. All stars, to the 6 magni-

tude, and situated within eight degrees of the ecliptic, are supposed to be given in this cata-

logue. In general, stars smaller than those of the 6 magnitude are not given. It is only

where they are grouped in clusters, as in the Pleiades, Hyades, and a few smaller groups,
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that the smaller stars are included. In these cases they are given to the 9th or 10th magni-
tude. In some instances, the more interesting multiple stars are also given to the smaller

magnitudes.

Mean Places of the Stars.

The mean right ascensions and declinations of the stars are given in this catalogue for the

epoch 1850. For any other time, these coordinates may be computed by means of the annual

variations which are given for each star. These variations are composed of the annual preces-

sions and proper motions. In most catalogues the precession 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 difference being the very slight change

which takes place in the proper motion), the annual variations will require the same

corrections.

Denoting by t , the epoch of the catalogue,

t, the time for which the mean place is required,

v, the annual variation in right ascension,

A p, its secular variation,

v', the annual variation in declination,

A
jo',

its secular variation,

then t 1 will be the interval for which the whole variation must be computed, and that value

of the annual variation must be employed which corresponds to the middle of this interval.

Or, denoting by v the annual variation for the epoch t
,
we must take

,

A p
"

"y 200 5

200 ^ '*

Then, denoting by

oo the mean right ascension at the epoch t^

a " " " time t,

8 " declination at the epoch ,

6 " " " time t,

we shall have

a = OQ 4" v
(^ A))

8 = 8 4- V (t *
).

EXAMPLE. Let the mean right ascension and declination of 32 Tauri, star No. 174, be

required for the beginning of the year 1864.

Taking OQ, 8
, % v

', &p, A/)' from the catalogue, we have

h m s o i a

GO 3 48 0.77 S 4- 22 2 32.0

v -{- 3.531 t/4- 10 -78

Ajt? 4- 0.0145 &p 0.431

1864-1850, t 1 4- 14. t 1 -\- 14.

AJO (t t
) -T- 200, (1) 4- 0.001 *p'(t 1 ) -7-200, (1)' 0.03

v 4- (1) *> 4- 3 -532 v 'o + (!)'> v ' + 10 -75

v (t t ) -f 49.45 '

(t
t ) 4- 2 30.5

Oo 4. v
(
t t ) a 3 48 50.22 8 4- v (t t ), d + 22 5 2.5



INTRODUCTION. vii

Apparent Places of the Stars.

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 method which BESSEL has given

in his Tabulce Regiomontance, from the logarithms of the constants a, J, c, d, a', b', c', d', given

for each star in the catalogue, and the logarithms of A, B, (?, Z>, given in the Nautical Almanac

for every day in the year.

Let a' be the apparent right ascension, 8' the apparent declination, /* the proper motion in

right ascension, p.'
the proper motion in declination, and r the fraction of the year correspond-

ing to a given date, and we shall have

x = Aa +Bb + Oc

for which the logarithms of A, 5, (?, D, and the residual J3, must be taken for the given date.

The value of -^ E can never exceed 8

.0034, and can seldom be required. Then

a' ^ a -j- X

8' = d 4- x1

In consequence of an interchange of letters which has been made in the notation of BESSEL'S

formulae by the late English astronomer BAILY, it will be necessary, in order that the com-

puter may not be misled, to give the formulae for computing A, B, (7, D, a, b, c, d, a', J', a1

,
d'.

The arrangement of the letters is according to BESSEL'S notation.

A = T 0.34236 sin Q -\- 0.00410 sin 2 & 0.02519 sin 2 Q -f- 0.00294 sin (0 -f-

82 34').

B = 9".2235 cos Q + 0".0896 cos 2 Q 0".5508 cos 2 0".0093 cos ( -f-

280 21').

C = 20".4451 cos a> cos O-
D = 20".4451 sin 0.
E = 0".0483 sin & + 0".0015 sin 2 Q|

0".0035 sin 2 .

a 38.07201 -f- 1
8.33701 sin a tan 8.

b= ^fc cos a tan 8.

c =
-jfa

cos a sec 8.

d= T*j sin a sec 8.

a' = 20".0551 cos a.

b' =. sin a.

c' = tan <a cos 8 sin a sin 8.

d' = cos a sin 8.

p =. the annual proper motion in right ascension.

f! = the annual proper motion in declination.

T = the time reckoned from the moment when the sun's mean longitude was 280, as

expressed in fractional parts of a tropical year.

= the sun's true longitude.

Q, = the longitude of the moon's ascending node.

w= the obliquity of the ecliptic.

a= the star's mean right ascension for the beginning of the year.

8 = the star's mean declination for the beginning of the year.

a' = the star's apparent right ascension at the time T.

& = the star's apparent declination at the time T.
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In BAILY'S notation BESSEL'S A is replaced by C, B by D, C by A, and D by B;
the letters a, 5, c, ef, a', #, c', d', being interchanged in the same manner, to the no small incon-

venience of the computer, who, whenever he employs an unfamiliar catalogue, or an unfamiliar

ephemeris, must first consult the special formulas to ascertain how the a, b, c, d, a1

, V, c', d
1

,
of

the former are to be combined with the A, B, C, D of the latter.* This notation is employed

in the British Nautical Almanac and the British Association Catalogue, and more recently

in the Connaissance des Temps. It is also employed in the American Ephemeris from its com-

mencement to the year 1864, inclusive. In making some changes in the American Ephemeris

for future years, commencing with 1865, it has been very properly decided to give the nota-

tion as BESSEL gave it.

The computer will therefore bear in mind, that, for years previous to 1865, in the use of

the American Ephemeris with the present catalogue, BAILY'S notation must be employed.

The same notation must also be adopted for the British and French Ephemerides. Instead of

equations (A), therefore, we must use

x = Ca +Db +Ac
x'= Ca 1 + DV + Ac' + Bdf -j-i-/*' j

I

With the American Ephemeris after 1864, the Astronomisches Jahrbuch, Berlin, the Alma-

naque Nautico, Cadiz, and probably other European Ephemerides, equations (A) must be

employed.

The logarithms of A, B, C, D are given in the American Ephemeris for the Washington
mean midnight of every day of the year. Where great precision is necessary, and the time

for which the star's place is required, differs by several hours from Washington mean mid-

night, it may be necessary to interpolate between the values of logs A, B, C, D for the given

date and those of the preceding or following date.

Arrangement of the Articles of the Catalogue.

The first column of the left-hand page contains the number of the star as referred to this

catalogue.

The second column contains the stars' names arranged in the order of their right ascensions.

Whenever no name is given, the name of the constellation, or of the catalogue from which the

star's elements were taken, is given.

The third column contains the star's magnitude, generally as given in the authorities which

have furnished the other elements.

The fourth column contains the star's mean right ascension referred to the epoch 1850.

The fifth column contains the annual variation of the star's right ascension. This variation

is composed of the star's geometrical annual precession in right ascension and its annual proper

motion in right ascension.

The sixth column contains the secular variation of the precession in right ascension, and

consequently of the annual variation ; and represents the change which takes place in this

element in one hundred years.

The seventh column contains the star's annual proper motion in right ascension, or the

annual change which takes place in the star's right ascension independently of the geometrical

precession.

* We regret this derangement of BESSEL'S notation the more, when we consider the slight grounds on

which it was made. BAILY'S reasons for the change are given in the following note from the British Associa-

tion Catalogue :
"
It may be proper here to state, that, in the choice of characters to represent different quantities,

I have thought it desirable that we should as much as possible make them serve the purpose of an artificial

memory. It is on this account that I have made A, B represent the quantity by which the ABerration is de-

termined
; C, the quantity by which preCession is determined

;
and D the quantity by which the Deviation, or

(as it is now more generally called) the nutation, is determined." B. A. C., page 34.
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The four next columns, eighth to eleventh inclusive, contain corresponding elements of the

star's declination.

In the fast column of the right-hand page the ordinal numbers are repeated to prevent mis-

taking the line corresponding to that of the star on the left-hand page.

The following eight columns, from the second to the ninth inclusive, contain the logarithms

of a, b, c, d, a', b', c', d
1

,
for computing the star's apparent place for any day, as explained on

page v.

The tenth and eleventh columns contain reference numbers to the British Association and

Twelve- Year Catalogues.

Examples of Reduction.

EXAMPLE 1. To compute the apparent right ascension and declination of $ Aquarii, star

No. 1043 for October 30, 1865.

t t = 15 T == year.

h m s o H

See formula, p. iv., a 23 6 33.14 8 6 51 24.3

v -f 3.114 v' + 19.35

Ajo 0.0065 A/ 4- 0.105

M _j_ 0.006 M
' 0.16

v 4~ 3 -114 v> + i9 -36

(t t )v 4- 46.710 (t t )v'+ 450.40

a 23 7 19.850 8 6 46 33.90

For 1865, equations (A).

logs a, b,c,d + 0.4925 7.8921 -j- 8.8151 8.1908

logs A, B, C, D 4- 9.9661 + 0.9348 + 1.1707 + 1.0982

logs of, b', c', d! 4- 1-2903 4- 9.3638 + 9.6056 9.0650

logs' Aa,Bb, Cc,Dd-\- 0.4586 - 8.8269 4~ 9.9858 9.2890

logs^a', Bb', Cc', Z>rf' + 1.2564 +0.2986 4--7763 0.1632

A a -f 2
8

.874 A a', -f- 18".05

Bb 0.067 Bb' 4- 1-99

Cc + 0.968 eV-f- 5.97

Dd 0.194 Dd1 1.46

Tfl -|-0.005 V 0.13

Aa+Bb+Cc+Dd+rp, x 4- 3.586 Aaf+Sb'+Cc'+Dd'+Tp?, x' -f 24.42

a+ x, a' 23 7
m
23

8

.44 8 -f- x
1

,
V 6 46 9*5

EXAMPLE 2. To compute the apparent right ascension and declination of A' Ophiuchi,

star No. 79jO, for July 1, 1864.

t * = 14. T = year.

h m s o i n

a 17 6 7.65 S 26 22 37.3

v + 3.683 v' 5.81

A/> -f 0.0079 AX -f 0.527

fi
0.032 // 1.14

v -|- 3.684 v1 5.77

(t t^v -j- 51.576 (t t
)

v> - 1 20.78

a 17 6 59.226 8 26 23 58.08
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For 1864, equations (B).

logs a, b, c, d -f 0.5700 + 7.8864 8.2388 8.8595

logs <?, D, A, B -f 9.8797 + 0.8412 -f 0.5339 1.3032

logs a', b', c', d
1 0.6694 -f- 9.9879 8.6365 + 9.0148

logs C a, J)b,Ac,d+ 0.4497 -j- 8.7276 - 8.7727 -f 0.1 627

logs Oa', Db1

,
A c', Bd! 0.5491 -j- 0.8291 9.1704 - 0.3180

Ca + 2

S

.816 Ca 1 3.54

Db-\- 0.053 Z>6'-f6.75
^ c _ 0.059 J c' 0.15

Bd + 1.454 .Brf' 2.08

T/t
_- 0.016 iV 0.57

x 4- 4.248 *' + 0.41

a' 17 7

m
3
8

.474 8' 26 23 5L67

During the present year a survey of the cluster Prsesepe in the constellation Cancer will be

made at the National Observatory. This fine cluster is supposed to contain upwards of sixty

stars from the 7th to the 10th magnitude. When the survey is completed, these stars will be

included in this catalogue.
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