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In this project, we nave calculeted the nine
direction coninz,; for the converaion to rectangular
g:lactic components of motion for all the stars in the

neral Catalogue. For a given star of right ascension G
and declination 0, ‘the direction of increasing o, that
of increasing 8, and thut of the vadius vector, are at
right angles, The two rectangulsr propsr motion components
are customarily obsorved in right ascension and declination.

The observations of proper motions result in rectangular

components in right ascenslon, 4., and in declination .
These are at uéﬁ angles to 51:{:“11310 of sight and are #o

given in reconds of arc per annum, The third component
of the motion of a star in spase is the radial velccity,
Vv, measursd in km./sec. along ths radius vector. The axes
of the rectangular galactie coordinate system are fixad
in space. The rirst two are parallel to the galactic
plane toward longitudes 0° and 90° respectively, and the
third is toward the galactic north pole,

The nine direction cosines pertein to the angles
between the axes 4,, ks and the radius veclior, vhick are
funotions of ¢, 8, and the galactic axes which are not.
We call x5, Xp, %5 the cosines with ths first, ¥y, Yo, ¥3
with the §6coBd, énd 33, Zp, s with the third gilacCic
axis. e pole of the galactic plane has been taken to
be at 120 408 +28° (1900), as is common prsctice.

In order to find the space velocity of a star, it
is necessary to know its parallax with a much greater
perocentage of accuracy than we do at present (for all
exceps comparatively few stars). If p is the parallsx,
the galactic cemponents of the space velocity in km./sec, are:

I

X = 4.7 , + 4.7 4o X * VX
-----——p ,axl -5-—,0 -~ S

Yy = 4 uo Y v 4.74 Yo ¢ VY

\
2 = 4 */‘c’l + 4.'74_,«5 g, + Vs
5= 5 3

These squations are freguently used to compute a mean -~
parsllax for a number stars, substituting for thte lart-
hand members the krnown components of the velosity of the

sun {with opposite signs). They are slso used in corrdcting
spectroscopic persllaxes. In problems of this kind, one

needs the quantities + + and
/1531 + /‘332, and thess h em’éﬁegg%taﬁ g&er the prasent
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project. Finally, th, radial velocities, for sbout 7,000
stars for which these ars known, have been muliiplisd

by xx, ¥3, end Zge

The bmusic data for somputing the nine direction

- cosines and ths contributions tc¢ the zalagtic rectangular
velocity components resulting from the proper motions of
the 33, 342 atara in the Jeneral Catalogue wss on hand
at Columbia University in the form of two oktalegs of
punched cards. Thess are calied Caxd Catalog A and Tard
Gttﬁ. 15. A smimeographed dessriptim of these cards is
- T'R11laDis,

2o compute the nine direction cosines, the following
information frow Catalog B was reproduced onto a set of
blank cards which will bs referred to as GMR Caxrd Sst I:

GC number, sin b (b iz the galactic latituds),
sin {(c + 'j*;, 0.4695 sin 8, C,983 cos 8,

sec (o + 80°), £ (./4s the galactic longitude;
not used in computations)

= The formslae used to compute thes cosines to make
e gonvenisnt use of the wey the data wers punched on
Catalog B are:
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- s3in (c + 80°)
(=0.,4595 sin 8) (P)
where P = 1/sin 28% gec {c + 80°
2 2,1300545/3e¢ {Gc + 50°
0.551%7 (9-883 ¢Hs 0) P

0.2204 P

»).4695 sin O sin (s + 80°) + Q.883 cos O

05317 {0.883 cos 8} =2in (c + B0®°) +
1.8807 (0.4695 iz 8)
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=0.4145 P

1.8807 (0.4695 sin 8) sin (G + 80°) +
! 0.5317 (0.883 cos 35)

: . 1.3 sin b

E © The computation was divided into three parts, each
pard computed during one run of the cards trough the
E i caisulating machine as follows:
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3 1} 7o waz computed and punched

e (2 & quotient 2,1300545/sec {a + 80°) Te

e £ ~ was develo interssdiste result
{3) 0,557 (O.gag gos 8) was coaputed

and ohed intermediaie result
(¢} sin fgn* 80°) was rounded to S decimal places
asd jmched with opposits sign x3
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This computation was bagun on the 602-A multiplier but
took so much time per card that it was broken up into
two parts. C‘omputguon:nglz ard (4) were dons on the
€02 multiplier and {2) 3) on the 502-A, the two
machines running aumultaneously. The entire Run I was
then checked on the 804 multiplier.

Run IXI: 7¥Ths quotient iwhich we have ca’led P)

developed in (2) of RKun I, was multiplied
on ths €02-a by:
{5) 05317 (0.883 cos &) Xy
6) 0.220¢ ¥i
{7) ~0.4145 5
8) «=0,4695 sin 8 X
This somputation was checked on the 604 multiplier.

Run IIX
{9) 1.8807 (0.4695 sin 8) was computed and
stored ir the machine for use in the
next two steps
(10) 1.88%07 io.ssss sin 3) sin (o + 80°) +
0.5317 (0.883 cos 38) was computed
and punched L
(11) C.5317 (0.883 cos &) 2in (o + 80°) +
18807 (0.4695 sin 3) was computsad
) arpd punched Ts
{(12) sin b was rounded to three decimals
and punched, On cards where it was given
in csomplement form it was converted to true
figures. 2z

This computation was then checked on the 604 multiplier.

The following information from Catalog A wes
reproduced onto & set of blank cards which will be
referred to as ONR Ca>d Sst II:

G0 nusber, wsgnitude, spectrum, ¢ (1300)
6 (1900), Zq, Xy ’ ’

Then, the nins direction cosines and t’, were transferred
onto this set from OHR Card Set I.

The contribdbution’ to the galatic rectangular velocity
2omponents resuliing from proper motions were computed An
ond run on the 602-A multiplier.

A8) pamy ¢ A
*
(04) 2 o,
18) fafy ¢ fgsp

™ "2 was checked on the 604 multliglier.
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A list of all) the information on HNNR Card 3et 11
was made on the 405 tabulating mechine, twe lines for
each atar, The first line containe ali the idsntification
data of the star, the second line the computed quantities.
The aize of this list is such that it cannot bs in-

cluded 1n this report.#

OXR Card Set III is a set of about 7,000 cards
which ars the Gensral Catalogue stars for which ws have :
racdial velooities. The contributions to the galastic. :
rect ay velcolty components resulting from radisl
velocity were computsed on the 602-A (Run V) by mmltt-
plying the radial velocity by:

i
b 4
18) 33
The machines used in the computations were made %

avsailable through the generosity of tne Watson Scientific 3
Computing ILaboratory. i
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# We have ons carbon zopy of the 1list which is

svallable for the ONR, if desired. The cards, or

E;rt thereof, are available for reproduction at cost
¢ qualified pevsons.
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A October 1951
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